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INTRODUCTORY.

Washington, February 19, 1875.

Sir : The preparation of the report which I have the honor to submit

herewith has been attended by some unusual difficulties in addition to

those which beset, under the most favorable circumstances, the collec

tion of trustworthy information from an immense and sparsely-settled

region concerning the condition of a constantly shifting industry. The

principal trouble has .arisen, during the past season, from the lack of

means, under the reduced appropriation placed at my disposal, for em

ploying resident correspondents who could furnish me with complete

and recent information concerning special localities. This obstacle has

been measurably overcome by the cordial co-operation of many gentle

men upon whose services I had no other claim than that which their

own personal friendship or public spirit inspired ; and I feel justified in

believing that the present report will be found not inferior to its prede

cessors as a trustworthy review of the condition of mining and of metal

lurgical science throughout the States and Territories to which it refers.

I regret to say that, failing to obtain the information promised me from

New Mexico, I have been obliged to omit the chapter on that Territory—

an omission which I hope to make good next season. Wyoming has been

similarly treated, but for a different reason—becanse the explorations

now on foot in that Territory will supersede what information I could

at present give with reference to the Black Hills, while from the Sweet

water district there is nothing to report.

The product of the precious metals in 1874 may be estimated, from

the best attainable sources of information, as follows :

1874.

Arizona

California...

Colorado

Idaho

Montana

Nevada

New Mexico.

Oregon ....

Washington

|603, 070

154,535

8487,000

20,300,531

5, 188,510

1, 880, 004

3, 844,722

35, 452,233

500, 000

Wyoming and other sources

Utah

763,605

3,911,601

100, 000

72,428,206

7



8 INTRODUCTION.

For purposes of comparison, the following exhibit of the estimated

product of former years is subjoined :

States and Territories.

Arixoqa
California
Colorado
Idaho

Montana
Kevada -—
New Mexico
Oregon and Washington . . .
Wyoming

Utah
Other sonrces

Total.

$1,000,000
20, 500, 000
r4, 000, 000

7, 000, 000
9, 000, 000

14, 000, 000
500, 000

3, 000, 000

1300, 000

01,500,000

?S00, 000
25, 000, 000
3, 675, 000
6, 000, 000
9, 100, 000

16, 000, 000
500,000

3, 000, 000
100,000

1, 300, 000
525,000

66, 000, 000

1872.

$800, 000
20, 000, 000

4, 66J, 000
5, 000, 000
8, 050, 000

22, 500, 000
500,000

2, 500, 000
100, 000

2, 300, 000
250,000

66, 663, 000

$625, 000
19, 049, 098
4, 661, 465
2, 695, 870
6, 068, 339

25, 548, B01
500,000

2, 000, 000
100,000

2, 445, 2o4
250, 000

63, 943, 857

1873.

$500, 000
18, 025, 722
4,020,263

2, 500, 000
5, 178, 047

35, 254, 507
500, 000

1, 585, 784
50,000

3, 778, 200
250,000

71,642,523

$487, 000
20, 300, 531
5, 188, 510
1, 880, 004
3, 844, 722

35, 452, 233
500,000
763, 603

3, 911, 601
•100,000

72, 428, 206

* Inclnding Wyoming. t Inclnding Utah.

The great event of the year was, of course, the extraordinary devel

opment of the large bonanza in the Comstock lode. I hope to obtain,

with the aid of Mr. C. A. Luckhardt, before the present report is finally

printed, a summary and analysis* of the operations on that lode, en

abling me to give a very clear account of the nature of the recent dis

coveries.

Of equal economical importance with new discoveries of valuable ores,

though of a less sensational character, are the steady improvements in

the art of metallurgy, by which it is becoming possible every year to

treat with profit a larger proportion of ores extracted from our mines.

I have continued to give much attention to this subject, being ably sup

ported by my assistant, Mr Eilers, with whom it is a specialty ; and the

efforts which I have pnt forth, through a series of years, to furnish use

ful records and suggestions to American metallurgists are, I am glad to

know, not unfruitful. A class of men.has gradually, but surely, come

into the management of important works in this country to whom such

information is welcome, becanse they know how to make use of it ; and

in return for such a service they freely put at the disposal of him who

renders it the results of their own experience, as the means of still greater

usefulness. The pages of my reports bear very gratifying evidence of

this reciprocity of feeling—a condition indispensable to rapid and

thorough advances in any art involving the application of science.

Very respectfully, your obedient servant,

R. W. RAYMOND,

United Stales Commissioner of Mining Statistics.

Hon. B. H. Beistow,

Secretary of the Treasury.

* Since received. (See chapter on Nevada, nnder the head of " Comstock lode.")
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CHAPTER I.

CALIFORNIA.

Mr. Skidmore, with his usual industry and discriminating jndgment,

has collected, by correspondence and personal observation, so large a

mass of valuable information concerning the condition and prospects of

the mining industry in this State that I feel scarcelyjustified in increas

ing the length of the present chapter by any introductory remarks. A

few brief observations of a general character and references to special

information under the headings of the different counties must suffice.

The ditches and gravel-mines of California were more extensively oper

ated, for a longer season, and with a larger supply of water, during the

past year than ever before. Large undertakings which have been years

in progress are now commencing to bear fruit. Among the important

mining-ditches completed or advanced toward completion during 1874

may be named the Amador Canal, in Amador County ; North Fork and

Maxwell Ditches, in Plumas County; the El Dorado Canal, in El Dorado

Connty, and the Milton Ditch, in Nevada County. Detailed accounts

of these undertakings and of drift-mining enterprises will be found in

the following pages. The gold-quartz-mining industry of the State pre

sents little change. The following table, carefully prepared by Mr.

Skidmore, gives the particulars of those mines in California which have

produced more than $100,000 each during the the year, so far as the

information could be obtained.

11
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CONDITION OF THE MINING INDUSTRY CALIFORNIA. 13

The product of gold and silver in California is given by Mr. Valen

tine, the superintendent of the express business of Wells, Fargo & Co.,

as follows :

Gold dust and bullion by express $16,015,568

Gold dust and bullion by other conveyance 1, 601, 556

Silver bullion by express 967, 857

Ores and base bnllion by freight 1, 715, 550

Total 20,300,531

In silver-mining there has been considerable excitement, constituting,

perhaps, the special sensation of the year, concerning the Panamint

district, in Inyo County, a description of which is given in another

place.

The mining and reduction of quicksilver-ores have been stimulated to

great activity by the high price of the metal, and there is little doubt

that, although many of the quicksilver-claims will be abandoned as

prices fall, yet some, in which during the period of prosperity valuable

deposits have been developed, will continue with profitable production.

Considerable information concerning ihem is given elsewhere in the

present report. At this point I will quote an interesting summary of the

subject from the San Francisco Mining and Scientific Press of January

23, 1875 :

Quicksilver has become a metal of even more importance than ever of late, on ac-

count of its scarcity and consequent high price. Tho quicksilver-excitement, as well

as its price, may be said to have kept up to the highest pitch during the whole year.

The value of the metal, the accessibility of tho localities where it is found, the broad

area of country where it is likely to be met with, and tho value of a good mine are all

incentives which combine to keep up the excitement. It is confined to no particular

locality in the State, and all classes of people have turned prospectors to find it.

Honest farmers have dropped the plow and taken to the pick, and even the female part

of the population in some places have obtained prospectors' outfits and scoured the

hills in search of the precious metal. It has been selling at $1.55 per pound for some

months past, and is likely to go higher before it falls lower. Our mines must be

actively worked to meet the extraordinary demands which the immense mills and

heavy mining operations at present conducted require. Only a few of the new mines

are yielding quantities of any moment., though many of them are being steadily de

veloped. A great many small claims are being rapidly developed which will in the

future add to the production. It is impossible to state the number of quicksilver-

claims in California, but after some difficulty we have been able to arrange the follow

ing list of producing mines, and add to it a list of a number of others which are likely

to become good mines when further developed. Wo give in this list also the number

of retorts and furnaces in use at the producing mines, together with the name of the

style of furnace :

PRODUCING QUICKSILVER-MINES IN CALIFORNIA.

Almaden mine (Santa Clara County) has six "Almaden" furnaces; building one

more. Mr. Randol, the superintendent, informs us that the product of the mine in 1874

was 9,084 flasks.

Redington mine (Napa County) hns two Knox & Osborne and two Almaden furnaces

running. Building two more Knox & Osborne furnaces. The mine is supposed to

yield about 1,000 flasks per month, exceeding the product of the Almaden, and pro

ducing more than any other mine in California.

California Borax Company's mines (Lake County) has two Luckhardt furnaces, a

Knox & Osborne furnace, a Wallbridge furnace, and five large retorts. Will erect

another Knox & Osborne furnace in the spring.

Great Western (Lake County) has one 10-ton Luckhardt furnace ; also one known as

the Groat Western or Green furnace—30 tons.

American mine (Lake County) has a 10-stamp mill for crnshing the ore, twelve re

torts, a Luckhardt furnace, a Wallbridge furnace, and a Perschbacker furnace.

New Idria mine (Fresno County) has two Almaden furnaces and a Maxwell furnace.

Monterey mine (uear New Idria) has a small Almaden furnace.

Guadalupe mine (Santa Clara County) has two small Almaden furnaces and building

i Maxwell furnaco.
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Enriquita, (Santa Clara County,) hoisting ore, which is reduced at the Alinaden mine.

North Almaden, (Santa Clara County,) building a Neate furnace.

Cerro Bonito (Fresno County) has a Knox & Osborne furnace.

California mine (on line of Napa and Yolo Counties) has a Knox & Osborne furnace.

Oceanic (San Luis Obispo County) building a Louis Janin furnace.

Keystone, (San Luis Obispo County,) just completed a furnace.

Buena Vista (San Luis Obispo County) has a very small Almaden furnace.

Sunderland (San Luis Obispo County) has a Luckhardt furnace.

Manhattan (Napa County) has a Knox & Osborno furnace.

Phoenix (Napa County) has a Knox & Osborne furnace.

.tEtna (Napa County) has a Knox & Osborne furnace.

Ida Clayton and Yellow Jacket (Napa County) have a Knox & Osborne furnace be

tween them.

Abbot mine (Lake County) has a Knox & Osborne furnace.

Buckeye (Colusa County) has a Knox & Osborne furnace.

Kattlcsnake (Sonoma County) has a Luckhardt furnace and retort.

Annie Belcher (Sonoma County) has a Knox & Osborne furnace,just completed.

Geyser (Sonoma County) has a Knox & Osborne furnace just completed.

Cloverdale (Sonoma County) has a Knox & Osborne furnace just completed.

Josephine, (San Luis Obispo County,) small 8-ton furnace.

Livermore (Sonoma County) has a modified form of the Knox & Osborne furnace.

Sonoma (Sonoma County) has a Luckhardt furnace.

Missouri (Sonoma County) has five retorts.

Oakland (Sonoma County) has five retorts.

Excelsior, (Sonoma County,) just completed a Wintcrburn furnace similar to the Green

or Great Western.

Saint John's (Solano County) has a Neate furnace.

Kearsarge mine (Lake County) has retorts, but no furnace.

Eastern, (Sonoma County,) erecting a Wallbridge furnace and will put up a Knox &

Osborne.

Western or Mount Jackson (Sonoma County) has one small Almaden fuixace built

by Winterburn.

Washington mine (Napa County) has an Almaden furnace with a Colt condenser.

Oakville mine has three Luckhardt furnaces; no work done during 1874.

Amarillo (Sonoma County) has one retort ; commenced running in December.

Comstock mine (Santa Clara County) has one retort.

Elgin mine (Calusa County) has one retort.

Stayton mines (San Benito and Merced Counties; this is a group of twelve mines

consolidated in one company) have one retort running, and will erect a Knox & Os

borne furnace in the spring.

The following list of quicksilver-claims give promiseof being mines when developed,

and will have furnaces or other reduction-works this year ; the list is not supposed to

embrace one-half of the good prospects which will be so improved:

The Los Prictos claim, Santa Barbara County ; Jeff Davis, San Luis Obispo County ;

Todas Santos, San Luis Obispo County ; Pine Mountain, San Luis Obispo County ;

Quien Sabe, San Luis Obispo County ; Amador, El Dorado County; Kentuck, Sonoma

County ; Socrates, Sonoma County ; is well opened and ready for furnace. Flag-staff,

Sonoma County ; Mercury, Sonoma County ; Wall Street, Lake County ; Columbia,

Lake County; London, Lake County; El Madre, Napa County; Georgia, Sonoma

County ; Cedar, Napa County ; Montezuma, Colusa County ; Empire, Colusa County ;

Cochrane, San Luis Obispo County; Live Oak, Sonoma County; Hercules, Sonoma

County ; Emma, Sonoma County ; Illinois, Sonoma County ; Peerless, Napa County ;

Thompson, Sonoma County ; Central, Napa County ; American, Lake County ; Yosem-

ite, Napa County ; Bacon mines, Sonoma County ; Pilot Knob, Lake County ; Alice

Cross; Brandt mine, Sonoma County ; Lyttle, Trinity County ; Boston, Trinity County ;

Edith, Sonoma County ; Empire mine, Mendocino County ; Gibson & Phillips, San

Luis Obispo County.

There are many other claims being worked, which have yet assumed no prominence,

and which are not mentioned above. We are unablo to give any figures of the quick

silver-product of the year. Most of the metal is consumed at the mines in the differ

ent mining States and Territories, the Comstock mines using the largest amountof any

one section. The item of quicksilver, at its present prices, is an important one to the

mining interests. How much we have consumed, it is difficult to tell. It all goes out

of the State, and none of it ever returns. When our mills lose from half a pound to a

pound and a half for every ton they work, it does not take long to use several tons of

mercury. By the statistics of the Central Pacific Railroad Company, we see that

432,635 pounds of quicksilver were shipped from this city as through freight, ( .vbich

means that it went out of the State,) and 36,444 pounds were shipped from San Jose.

As local freight thoy carried 47,007 pounds. Our exports by sea from this city from

1859 to 1874, inclusive, wore as follows:
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QUICKSILVER-EXPORTS.

Year. Flaska. Value.

1859 3,367 $128,262

1860 8,962 318,320

1861 33,218 1,112,654

1662 35,707 1,169,197

1863 26,060 966,748

1864 37,252 1,527,963

1865 41,256 1,733,283

1866 30,789 1,082,940

1867 28,824 929,726

1868 43,507 1,330,054

1869 23,365 747,671

1870 12,959 402,051

1871 11,244 852,125

1872 14,721 875,414

1873 6, 169 462, 495

1874 5,388 539,525

Totals 365,788 14,226,441

The following table shows the destination of the quicksilver shipped by sea :

Flaska. Value.

New York 2,502 $253,300

Central America 347 54, 472

China 1, 150 94, 500

Japan 83 11,930

British Columbia 2 220

Australia 50 7, 500

Mexico 1,146 119,654

New Zealand 31 3,834

Totals 5,504 498,330

Quicksilver-mining is destined to become even more important to California than it

has ever been before, for we have the only mines of the kind in the United States.

The following compact statement concerning the quicksilver bearing

and producing territory of California has been prepared from notes of

personal observations furnished by C. A. Luckhardt, esq:, of San Fran

cisco. This belt, extending over three hundred miles in a general north

and south direction, is occupied by very massive beds of slate-courses,

accompanied by gabbro, siliceous and calcareous rocks, and often

broken by syenite and dikes of trachytic rocks, which cap it over in

places for miles. In and near these slates quicksilver is found

wherever they come to the surface, usually either native or as cinnabar.

The so-called 'liver-ore (Lebererz) and the selenide of mercury occur

only as varieties. The black oxide, of which so much has been said,

has never come to Mr. Luckhardt's notice.

These slates extend from San Luis Obispo County to the north of

Sonoma County, and re-appear again in Trinity County. They consist

principally of talcose slates, carrying siliceous and calcareous slates sub-

ordinately, and are in places over one-half mile in width. Accompany

ing them at the south are calcareous rocks of various ages, and occa

sionally magnesian rocks, while near the center and at the north are

found sandstones and serpentine. The latter seems frequently to have

interpenetrated or replaced the slates, cansing much irregularity in the

outward appearance of the hills, and also an apparently distinctly

recognizable disconnection of the slate-belt.

This belt near its southern terminus, in San Luis Obispo County, shows

the slates—that is, where their character is still recognizable—standing

vertical or dipping from 60° to 80° north and northwest. Farther north

the same dip is discernible until Napa County is reached and Mount

Saint Helena, where -they lie more nearly horizontal, while the north
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and northwestern portions of the belt show them for miles to dip as

much as 40° to the south and southeast. Thus they form an irregularly-

shaped oblong basin, of which Mount Saint Helena and a portion of

Sonoma County appear to be the center.

The interpenetration of the slates and their accompanying rocks

has greatly facilitated the metamorphism of the former, which has

in many places advanced to such a high grade as to destroy entirely

the characteristics of the several rocks. To this canse chiefly Mr. Luck-

bardt attributes the occurrence of the quicksilver in so many apparently

different rocks.

Traversing, and in some instances running parallel with, the slates—

that is to say, imbedded in them—are found calcareous rocks, (compact

limestone, calcareous slate, spar, &c,) and also siliceous rocks, (siliceous

slate, quartzite, &c,) inclosing a stratum of talcose slate, bearing some

evidences of motion on the planes of contact ; and this has been often

mistaken as a sure proof that fissure-veins exist, although a great deal

of irregularity appears, and an unequal distribution of the ore through

what would be called the vein-matter. The walls are frequently as

rich in ore as the vein itself, and it is probable that the idea of a

fissure is erroneous, and that, although the slate incased as above de

scribed differs very much in appearance from the slates which form the

main belt itself, it is nevertheless part and parcel of the same, only

more highly metamorphosed.

Quicksilver-ore occurs throughout the above-described territory as

impregnations in the calcareous and siliceous rocks and as beds or de

posits in the slates, the bodies of the latter class being in some instances

so firmly inclosed in the rocks accompanying them as to have the ap

pearance of veins. This distinction between impregnations and beds is,

in this case, not really founded in nature, since all the deposits may be

conceived as the result of impregnation by sublimation or infiltration.

What are here called impregnations in a narrower sense are of com

paratively lower grade in richness, and of doubtful profit (or profit

with small margin, dependent on the market) in working. The loca

tions and mines situated on or near this belt of country are very numer

ous, (the stimulus of the high price of quicksilver and the increase of

consumption having cansed quicksilver-mining to be carried on vigor

ously, in part for speculation, in part for actual production,) and hun

dreds of them have been opened within the past eighteen months.

Many adventurers have been successful in finding deposits, but most

of them are working on impregnations, and these will cease operations

as soon as the price of quicksilver declines. Although a large amount of

work has been done on all these mines, principally in San Luis Obispo

County, Santa Clara County, Solano County, Napa County, Sonoma

County, Lake County, Mendocino County, and Trinity County, but few

of them have attained a sufficient depth to permit definite conclusions

whether the quicksilver will occur in veins or in beds or deposits, and

which of the various rocks now carrying quicksilver will become in

depth the true gangue or metal-bearing matrix. It is very probable that

the quicksilver will be found to be deposited with more regularity in

depth than appears to be the case in this ore-bearing belt near the

surface. It is reasonable to suppose that the mercurial ores, penetrat-

\l ing by sublimation or otherwise all clefts, openings, fissures, porous

rocks, &c, would impregnate also those rocks which, though not now

porous, have evidently been subjected to metamorphism, and there

fore the true quicksilver-bearing rock (if any exists at depths within

the reach of mining) will have to be determined hereafter. For ex
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ample, in the Idria and St. Anna mines, in the Austrian province of

Carniola, where argillaceous slate exists as overlying rock, and where

the quicksilver penetrates sandstone, slate, lime-breccia, and bituminous

slate, with gypsum and compact limestone near the surface, the bitumi

nous slate became at a depth of 320 feet the only mercury-bearing rock.

Also, at the Almaden in Spain, where near the surface the quicksilver

was thought to exist only as an impregnation in quartzite, and a

dark slate imbedded in graywacke, it was found at 800 feet depth in

quartz 67 feet in width, divided only by narrow ribbons of slate, (also

metal-bearing,) and eventually, at 1,100 feet depth, quartz was the only

metal-bearing rock.

Now all along this belt of slate, quicksilver is found. in some local

ities in metamorphosed limestone, having a brecciated appearance, again

in talcose slate, in quartzite, in serpentine rocks, in sandstone, in sili

ceous tufa near the thermal springs, (in which the country abounds,)

and near extinct craters in a species o'f ferriferous lava, in bituminous

slates, &c But, as far as developments permit investigation, the various

slates, from a blackish bituminous to the compact talcose and siliceous

slate, constitute the metal-bearing rocks, and of these varieties the tal

cose slate predominates.

Explorations have shown that in this territory the ore-impregna

tions, wherever found of considerable dimensions, stand in connection

with ore beds or deposits. As examples, the New Almaden, New Idria,

St. John, Great Western, Phcenix, and other mines may be cited. In

some cases both the impregnations and deposits (to follow the imperfect

distinction, here used for convenience) seem to have been formed simul

taneously, i.e., the processes by which the materials which formed the

ore-beds were deposited affected the surrounding rocks to some extent,

removing and depositing minerals where the character of the rocks per

mitted such changes. In such cases the distance which divides the

impregnations from the true ore-bodies cannot be great, and their

respective percentage in quicksilver may pass from one to the other so

gradually as not to permit a sharp distinction. But it is otherwise if

the impregnation is of a later date. Owing to the volatility of the quick

silver it may have penetrated (long after the original deposits were

formed) so far into the surrounding territory and in such small proportions

as to form outlying impregnations of no practical value to the miner,

either in exploration or in exploitation. These impregnations occur

mostly in greenstone, calcareous and siliceous rocks, but not often in

the metamorphosed slates. They bear from traces to one-half per cent.

of mercury. Iri some localities hills of various rocks free from quick

silver are found to be capped with calcareous or siliceous rocks, bearing

metal, over a large territory, and carrying narrow seams and nests filled

with ore. From these large bowlders have been detached, and have

fallen into the ravines on the slopes of the hills with their debris. Such

bowlders are mistaken for outcroppingsof rich veins, and locations have

been made on them in all possible directions for many miles along this

slate-belt. These impregnations are generally found in the neighbor

hood where greenstone-dikes have penetrated the syenite rocks of the

mountains, and present large masses, of very irregular dimensions.

There is no line of separation visible between the ore-bearing and ore-

barren rock. The quicksilver occurs in them principally in very thin

Hakes of cinnabar, and where crevices are found they contain native

quicksilver. Iron, as oxide, not as sulphuret, appears to be the only

accompanying metal.

The beds or deposits are found generally in the slates, and the higher

H. Ex. 177 2
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the state of metamorphism in them, as a general rule, the more abun

dant seems to be the ore. The most compact bodies have been met

with at or near the line of contact between the slates and immediately

overlying rock, which is mostly greenstone and sandstone. They vary

from 1 to 40 feet in width, carrying from 2 to 33 per cent. of quicksilver

as cinnabar; but close to the surface, in those places where magnesian

rocks are found, native quicksilver also occurs. They follow in their

dip and strike, with few exceptions, the general position of the main

slate-belt, but in different localities they couform in their inclination

and course to the local direction of the slates. Throughout the quick

silver-territory the metamorphosed and compact talcose slates inclose

the most metal. Siliceous slate, greenstone, and sandstone occur as in

trnding and accompanying rocks, but their percentage of metal is gener

ally below that of the talcose slate. Calcareous breccia, met with near

the surface and imbedded in the slate, also carries metal, sometimes to

the extent of 10 per cent. The only exception to this rule is the St.

John Mine, at Vallejo, where the sandstone carries more than half of

the ore ; and the slates, when this is the case, indicate that they have

parted with their mercury, which passed into the porous sandstone.

These slates are accompanied by gabbro* and sandstone and their modi

fications. Mr. Luckhardt says he has traced them over hills and valleys

for more than two hundred miles, and has found their outcrop invaria

bly mercury-bearing. The ores of these beds or deposits occur as cin

nabar, seldom as native quicksilver. Liver-ore is likewise rare. The

ores occur in seams, nests, and pockets, and also diffused, varying in

thickness from an inch to 30 feet of solid ore. The only accompanying

metals are iron and antimony as sulphurets, the latter occurring only

sparingly and in the southern portion of the slate-belt. The modifica

tions of these near the surface have colored the ores.

From this description it may be seen how difficult it is to decide what

an impregnation may lead to. It is not a certain indication of the ex

istence of an ore body or bodies below its outcrop until the latter has

actually been exposed; and if that occurs, it is more the accidental stum

bling upon it by the miner than the logic of the geologist which leads

to its discovery. Now, these impregnations are found all over the wide

territory above described, whence the many locations and mines. Fur

thermore, it appears that it is impossible to affirm with any degree of

certainty (in the absence of facts to substantiate the theory) that it is

in fissure-veins the mercury is found.

Suffice it to say, that the appearance of cinnabar over so large a ter

ritory has led to the investment of much capital, and work has been

carried on in many mines very vigorously and with very good results ;

that is, wherever perseverance and energy were shown by the miner

and cayntalist, they have met with success. There is as much likelihood

of finding good, compact ore-bodies in one region as in another, all along

this slate-belt ; but economical success depends in a great measure upon

the proper method to be adopted in prospecting and also in the reduc

tion of the ores. Many of the mines now at work will have to reduce

low-grade ores until they have been fairly opened.

The reduction of low-grade ores has been made easy. There are sev-

* True gabbro is a granitic granular aggregate of labradorite or Baussurite, with

diallage or emaragdite, frequently containing also crystals of olivine. I have never

personally examined the rock so called in the text, and I do not know whether this

term is applied to it with strict mineralogical accuracy. Gabbro is usually found

among the older crystalline rocks; but it is known to occur between tertiary strata.

It is often associated with serpentine, which, in such cases, is supposed to a product of

its metamorphosis.—K. W. R.
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eral devices for furnaces, all claiming superiority. Mr. Lnckhardt is

himself interested as an inventor in one of them, but he frankly de

clares that it is very doubtful in his mind if any furnace produces above

80 per cent. of the quicksilver contained in the ore ; he believes, even,

that 65 to 70 per cent. is more correct. However, even at this rate, ore

containing 0.5 per cent. of quicksilver can be made to yield a profit.

At the Sonoma mines, in Sonoma County, Mr. Luckhardt worked at a

profit 12 tons daily of debris containing 0.5 per cent. of quicksilver, the

market-price being $85 per 100 pounds. He says the cost of beneficiation

in the Knox furnace does not exceed $2 per ton, and in the Luckhardt

furnace even less. At $4.50 per cord of wood, the cost for years in the

latter furnace has not exceeded $1.35 per ton of 0.5 per cent. ore, Chinese

labor being employed.

The following is a general description of the leading mines, commenc

ing in the south and going north :

Mercury has been found as far south as San Luis Obispo County,

where in 1874 two or three new mines were opened, which are yielding

very fairly. The most massive ore is found in compact talcose slate

and hornstone and greenstone. The cinnabar is accompanied with

much iron-pyrites, and is distinctly crystallized. Very little vermilion

is met with, which, jndging from other mines further north, speaks better

for a continuance of the ore and the probable encountering of ore-beds,

than if the quicksUver exists as vermilion, and so, sparingly deposited.

The ores vary in tenor from 1 to 4 per cent. on the average. Magne-

sian rocks predominate. We have here the Gnadalupe, New Idria,

Oceanic, and C^ear Creek mines, which produce now about 600 flasks

per month. There are many more, the owners of some of which are

contemplating the erection of furnaces, and no doubt much quicksilver

will be produced in this region.

Going northward, we find impregnations as far up as Redwood City,

but nothing noteworthy has been done in that direction. To the north

west, however, we have the New Almaden, which has not yielded for

two years past as well as formerly. At times during the year 1874 it

produced only 700 flasks per month. The main reserves of the mine

are in the low-grade ores left from former days, pillars left standing,

and wasvte-heaps which contain thousands of tons of 2 to 3 per cent.

For years nothing poorer than 4 per cent. was worked ; and even now

it is a question whether, with the old method of construction of furnaces,

&c, it will be practicable to reduce 2 per cent. ore profitably. It is

reported that the bottom of the mine looks discouraging, although the

past five months have developed a good ore-body. The ores here are

remarkably free from iron-pyrites, and have occurred in very large

masses of extremely rich ore in serpentine rock and quartzite.

Further northward, the slates apparently disappear. At all events, no

explorations have been made for miles till we come to the bay east of

San Francisco, where quicksilver has been found back of Oakland, but

not developed. The same is true of the territory northward, till we reach

San Pablo Bay, where sandstone caps the slate-belt, and where the Saint

John and other mines east of the city of Vallejo bid fair to give a good

yield. The St. John is the most prominent. It has produced from

75 to 350 flasks per month for more than two years and a half. The

undoubted value of this mine gives some canse for surprise that capital

is not more largely invested in the neighborhood. Quicksilver is found

both north and south of it. The ores are compact and entirely free from

sulpburets of iron, containing much vermilion. Talcose slate and sand

stone, or quartzite, are the gangue of the deposits.
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Going farther northwestward, quicksilver is found as impregnations,

and nothing of note has been done for twenty-five miles until we reach

Upper Napa Valley, where the slates protrnde, massive, and can be fol

lowed for sixty miles—in places half a mile in width. The ores occur

in impregnations of immense size, and at several places solid beds have

been encountered ; for example, in Napa, Sonoma, and Lake Counties.

Enumerating from south to north the most prominent locations, (among

a labyrinth of others,) we have the Oakville, Summit, St. Helena,

Great Western, American, Rattlesnake, Oakland, Geyser, Kentuck,

Bacon, Missouri, Sonoma, &c, on the west, and the Redington, Kuox-

ville, Washington, and others on the east. Many of these produce from

40 to 300 flasks per mouth ; the Redington produces about 700 flasks.

The Pope Valley mines produced altogether, during the year, about 100

flasks per month.

Further north and northeast, impregnations are found ; but little work

has been done until we come to Trinity County, where several districts

have been opened. The facilities for working in these rugged mountains

are very small, and the severity of the winters has somewhat retarded

developments ; but Trinity County will produce probably 75 flasks per

month for a year to come. The ores, their occurrence and surroundings,

are the same as in Napa, Sonoma, and Lake Counties. All the work

done, so far, is near the surface, and the compact slates have not been

encountered yet. The Trinity ores, as produced for beneticiation, aver

age to 2 per cent. of quicksilver. Further north some locations have

been made, but they must be for the present insignificant, since nothing

is heard from them.

This constitutes the quicksilver-territory. The main bulk of the ores

obtained, outside a few mines, such as the Almaden, Idria, Western,

Oceanic, &c, contains 1J to 2 per cent. At times the miner will stumble

into a more compact body and the ore will run up to 4 per cent., but

there are few mines here prodicing on the average 4 per cent. ore.

There is one region, apart from this slate-belt, in Lake County, on the

shores of Clear Lake, where quicksilver is found disseminated in the

ashes and lava and the subsequently-formed calcareous and siliceous

tufas of the sunken orator now occupied by the lake. A company has

purchased about 100 acres of land, in which are found deposits of sul

phur, having basalt as an underlying rock. Over this basalt lies a very

recent sandstone, and over this extends, for several acres, a partially

sedimentary and eruptive product, carrying iron-pyrites very abundantly,

with massive deposits of sulphur. Above this, again, is found a bed of

tufa, with oxides of iron, upon which lie volcanic ashes and debris of

tufa, mixed with bituminous matter.

Through this hill ooze thermal springs with large quantities of car

bonic and sulphurous .acid, and waters carrying sulphates of alumina

and soda, with borate of lime, soda, and free boracic acid ; and through

out this whole mass, 16 to 20 feet in thickness, cinnabar is found in seams

in sandstone which overlies the basalt, and also in seams in the amor

phous sulphur, and in flakes as vermilion, in proportions sufficient to

give an average tenor of from 1 or 2 to 4 per cent. These several layers

are plainly discernible, but are deposited irregularly, according to the

crests of the hill, so that at times the basalt, in bowlders, overlies the

sandstone. The decomposition of the pyrites and solfataric action still

exist to a great degree; tufa* is still forming; and sublimation of sul

phur goes on. Imbedded in the layers are found masses of chalcedony

* The tufa here allnded to by Mr. Luckhardt is, as I understand it, the calcareous

and siliceous deposit or sinter from the thermal springs.—K. W. R.
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and obsidian. The quicksilver exists as cinnabar and also in metallic

form, the latter only in small quantities.

According to a full report made by Mr. Luckhardt upon this property,

the upper strata, down to the sandstone, a depth vertically of 15 to 45

feet, extending over the hill, about 000 feet by 800, (as far as quicksilver

has been found,) contain, as nearly as could be estimated, 1,110,000"

pounds. Mr. Luckhardt says that the future of the property depends

upon the continuation of the sandstone. That is, if it is found

that the basalt cuts it off entirely, then he does not think quick

silver will be found below it; but if the basalt now found is only

an intrusion and has sandstone below it, then he thinks the property

may yield immensely. Appearances are in favor of the former suppo

sition. The basalt does not carry quicksilver.

ALPINE COUNTY.

I had long intended to make a personal visit to Alpine County and

stndy for myself the development of its mineral resources, and this

plan, often postponed, I had determined to carry out in the early part

of last summer. 1 had been so often assured by those interested in the

county that the Alpine County mineral-belt was only a southern continua

tion of the geological occurrences of Mount Davidson and vicinity that I

thought it important to stndy this question.

But being again prevented by the pressure of duties in other quarters,

I requested my deputy, Mr. A. Eilers, to visit the locality and furnish

me with detailed notes of his observations. The result of his investi

gation is embodied below. .

The two principal mining-towns around which operations are now

carried on are Silver Mountain and Monitor.

The rocks in this part of Alpine County are eruptive, comprising

feldspathic and angitic porphyries, with ground-mass of various colors,

(mostly dark-gray and brown,) basalt, (sometimes of magnificently

columnar structure,) and white and light-gray volcanic tufas, containing

small round particles of quartz. The tufas especially are very promi

nent, wide belts of them coursing through the country, which naturally

first strike the eye by their color and the serrated character of the out

crops, protruding in long lines through the masses of partly decomposed

and disintegrated material covering the tufas. These dikes are not

dissimilar to the outcrops of immense veins, like the Comstock, and in

this way the impression seems to have been created that they are act

ually the continuation of that vein, especially since, in the vicinity of

Monitor, irregular ore-bodies have been found in one of these dikes. So

far, however, although the rocks of Alpine County are no doubt closely

related to those of the Washoe country, there is no evidence of the ex

istence of a direct continuation of the Comstock in this direction, nor is

the character of the ores so far found in Alpine the same as that of the

Comstock ores.

The town of Silver Mountain, in Alpine County, is situated about

sixty miles southwest of Carson, the capital of Nevada, a station on

the Virginia City and Truckee Railroad, and on the eastern slope of the

t Sierra Nevada range. The town-site occupies a flat in the upper part of

the valley of Silver Creek, a tributary of the West Fork of the Carson
River. The Exchequer mine is situated ■ two miles north of the town,

at the head of Scandinavian Canon, and the company's mill is about

two miles below the town, on Silver Creek. The mouth of the hoisting-

shaft at the mine is about 1,300 feet above the mill, a difference in al

titude which would permit the advantageous use of a wire tram-way.

The vein, as shown by the underground workings, strikes north and
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south and dips east. The dip varies slightly at different depths. In

the incline it is 76° 53' down to 60 feet below the surface, (which is here

100 feet above the hoisting-works, at the mouth of the vertical shaft.)

From the depth of 60 feet to that of 115 feet' the dip is but 53° 30'.

From the latter depth to the present bottom of the incline it is 64° 45';

and this angle is shown also in the 100-foot level north from the verti

cal shaft, which level is 200 feet below the surface at the mouth of the

incline, and 60 feet below the bottom of the incline. The angle of 64°

45' is therefore likely to be the permanent dip, though the depth at

tained is not great enough to render a further change very improbable.

The vein is from 3 to 7 feet wide, and undoubtedly occupies a true

fissure. Along the walls are well-defined clay selvages, or "gouges."

The vein-matter is quartz and clay, often much broken up ; but where

the ore-chutes occur it is solid quartz. Most of the work in drifting,

&c, on the vein can be done with pick and gad, but the ore must

usually be extracted with the help of blasting. This state of things

facilitates considerably the proper exploration of the mine, making

dead-work light. .

The quartz carries dark' and light ruby silver, (pyrargyrite and prou-

stite,) with sufficient iron-pyrites to render practicable a good chloridiz-

ing-roasting. In one spot in the mine, namely, in the main tunnel, 700

feet from the intersection of the cross-cut with the vein, occurs, besides

the ruby silver, stibnite, (Sbj S3)) carrying $40 per tou in silver. The

ruby ore, as selected for the mill from the north stope in the 100-foot

level, contains, according to the "pulp-assays," (assays of samples taken

at intervals from the batteries, mixed, and sampled again,) from $51 to

$66 silver per ton. The assays of specimens yielded from $12 to $200

and $300 per ton. A lot of 2J tons worked at the mill yielded $189.60,

or $75.84 per ton.

The underground workings and explorations are the following:

1. The main tunnel, driven from the east 126 feet across the country-

rock to the vein, and thence northward along the vein 19 feet, where

the top of a body of ore was found, the shape of which has been deter

mined by driving levels upon it right and left and by stoping upwards,

sinking an incline on it, and driving levels at frequent intervals from

this incline. At the tunnel-level the body was 60 feet long horizontally,

tapering toward the surface almost to a point, and increasing in length

as increased depth was attained. It pitches southward in the vein.

Some of the richest ore has been stoped out, but most of it is still

standing, and the bottom of the incline is still in ore. The outline of

this body would be represented by two irregular lines diverging down

ward. In this respect the indications of the incline and levels con

nected with the main tunnel are confirmed by the 100-foot level from

the vertical hoisting-shaft south of the incline, which will be presently

described.

The main tunnel has been continued along the vein northward, after

passing through the ore-body already mentioned. It is now 811 feet

long. Recently it struck low-grade ore (ruby silver and stibnite) 18

inches in thickness, in which it has continued as far as it has advanced

up to the present time.

2. The vertical hoisting-shaft : This is located in the east or hanging

wall of the vein, which it intersects at the depth of 200 feet. At the

depth of 100 feet a cross-cut 25 feet long was driven to the vein, where

it intersected a body of ore. This was partially explored by drifting

and stoping. The latter work was carried a little below the level; but

this procedure was not long practicable, on account of the dfficulty from

water and the trouble of hoisting the ore from the stope. It was there
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fore wisely abandoned until the ground could be exploited by upward

stopes from the 200-foot level. This ore-body was 50 feet long in the

bottom of the drift, and 20 inches wide. It consisted of quartz carry

ing ruby silver. In the stope above it came almost to a point, and in

the stope below lengthened with equal rapidity, so that 15 feet below

the 100-foot level it had increased from 50 feet in length to 60 feet. The

uorth edge pitches northward in the vein.

The 100-foot level referred to was continued northward on the vein

after passing through this body. At 220 feet from the cross-cut con

necting with the hoisting-shaft this level entered a body of ore, which

made its appearance first in the bottom. The good ore was found to

extend 55 feet in the bottom of the drift and 40 feet in the top. It was

partly stoped out. This is undoubtedly the same body as that already

developed by the incline and its connections. The dip of the vein (64°

45' east) and the southerly dip of the ore-body on the vein are the same

in the 100-foot level as in the incline-workings. To connect the incline

with the 100-foot level, the former must be sunk 60 feet and the latter

extended 30 feet. The total length of the incline would then be 200 feet

to the 100-foot level from the hoisting-shaft, (in other words, the floor of

the hoisting-works is situated nearly 100 feet lower than the tunnel-

level.)

It will be seen from the foregoing description that, besides the ore-

body in which the northern end of the main tunnel now stands, (which

seems to be large, but furnishes at that level low-grade ore, and of

which nothing is known at lower levels as yet,) two channels of ore

have been developed in this vein, pitching in opposite directions, rap

idly approaching each other, and widening or lengthening on the vein

as they descend. The inference is obvious and almost irresistible that

these are the upper points only of an irregular and much larger body,

the main portion of which lies below. It is likely that the 200-foot level

from the hoisting-shaft will find these two bodies already united, afford

ing extensive ground for stoping.

Besides the vein already described, which was originally called the

Buckeye No. 2, and on which the Exchequer Company owns 4,000 feet,

the property inclndes 2,000 feet on -the Accacia and 600 feet on the

Fremont and Sangatuck.

The Accacia crops ont below the Buckeye, having a similar easterly

dip, but striking northwest and southeast. The two veins, therefore,

converge toward the north ; and in the main tunnel of the Buckeye,

700 feet from the mouth, a cross-cut of 15 feet eastward cut a vein carry

ing stibnite and ruby silver, and containing $40 silver per ton, which is

supposed to be the Accacia. This supposition is confirmed by the crop-

pings of both veins, which are prominent at many points.

Samples from the croppings of the Accacia assay $70 in silver per

ton. The vein has not been explored. A tunnel has been driven to

strike it, starting from a point 760 feet on the mountain-side (or 120

feet vertically) below the floor of the Buckeye hoisting-works. This

tunnel has been run 195 feet in counlry-rock, and will strike the vein in

about 15 feet more. By drifting along the vein, and cross-cutting at

one or two points to the Buckeye, the ventilation and drainage of both

mines will be greatly facilitated.

The total expenditures of the company to this time, distributed

through four years and six months, and inclnding the work in the mine,

the original cost of mill-property, au 8-stamp wet-crushing mill, saw

mill, hoisting-works, and buildings, amount to $125,964, of which $21,336

constitutes the present cash indebtedness of the company. The prop

erty which the company has to show for its expenditures comprises—
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1. Mine-claims:

Feet.

Buckeye No. 2 4,000

Accacia 2, 000

Fremont and Sangatuck 600

Total 6,600

2. Land:

Acres.

Excellent woodland on the top of the ridge 160

Woodland in the valley and on hill-sides around the works. 60O

Total 760

3. At Buckeye hoisting-works : A Bacon's hoisting-apparatus, with

two 15 horse-power upright boilers, engine, two drums, and hemp

ropes, (the engine is adequate for the hoisting and pumping down

to 500 feet;) a Blake pump, No. 3, capable of throwing 3,380 gal

lons per hour. There is not much water in the mine. The shaft

is in two compartments, each 5 feet 4 inches by 4 feet 6 inches. Tubs

are used for hoisting, for which cages should be substituted when

regular stoping is done. The shaft-house is roomy and substantial,

and there is a large boarding-house at the mine.

4. At the mill: Eight stamps; four Hepburn pans, taking one ton per

charge; two S-foot settlers, with siphon attachment; one Knox pan for

cleaning up ; excellent reserroirs for tailings, slimes, and concentrations.

Concentration is performed by two Hendy concentrators. The mill is

admirably arranged in terraces, and is a good mill, on the Washoe

plan. The machinery is from the Fulton foundery, at Virginia City. The

engine was built by Burdon, of New York. Dimensions of cylinder,

3 feet by 12 inches; nominal capacity, about 40 horse-power. To em

ploy chloridizing-roasting, which will undoubtedly have to be done, the

mill will have to be altered so as to crush dry, and a roasting-apparatus

added. If the supply of ore is large and steady, the Stetefeldt furnace

(used at Reno) is the one to be recdmmended. For smaller operations,

the Bruckner cylinder, used successfully in Colorado and New Mexico,

may be employed. The cost of this mill, over and above the purchase

of the mill-site and old mill, with two reverberatories, has been $17,198.

5. Saw-mill : An excellent saw-mill, capable of sawing 10,000 feet of

lumber daily. The lumber can be furnished by the company at a cost

of $12 per thousand, and sold at $20.

6. Other buildings : Boarding-house at the mill ; assay-office ; mana

ger's house, stables, blacksmith-shop—all complete and in good order.

Wages are still high in this locality, ranging as follows : Miners, $4

per day ; engineers, $4 ; carmen, $3. Wood can be delivered at the mill

or mine for $3 per cord.

When Mr. Eilers was present at the Exchequer Mill, Mr. L. Chalmers,

the manager of the company, had sent 50 tons of Exchequer ore to the

Monitor and Northwestern Mill, for the purpose of having it worked by

chloridizing-roasting and amalgamation. This mill ttsed the McGlew

furnace, a shaft-furnace provided with blast at three different heights,

with a reveberatory attached. En passant I may remark that, in the

construction of this furnace, the principles of roasting have not beeu

kept in view. As was to be expected, the furnace did very poor work,

and Mr. Chalmers's experiment ended in disappointment, as will be seen

from the following :
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Mr. Chalmers sent 50 tons of Exchequer ore, the battery-samples of

which, taken every half hour by Mr. Chalmers's foreman, assayed :

He sent also 8 tons of low-grade IXL ore, yielding, by samples taken

in the same way, $29.50 per ton.

t The two lots should have yielded, at 90 per cent., a gross return of

$3,495.60, while the actual return made by the mill was only $653.34, or

not quite 17 per cent. The chlorination-tests, made frequently by Mr.

Chalmers, ran from 17 to 25 per cent. only, except what came from the

dust-chambers, which gave 82 per cent.

Since Mr. Eilers's presence at the mine little work has been done, ex

cept that the connection between the 100-foot level of the engine-shaft

with the main tunnel has been made. The canse was the temporary ex

hanstion of the working-capital, which is, however, likely to be supplied.

In the IXL mine, which is only a short distance below the Ex

chequer, and probably on the Accacia vein, very little work has been

done during the year. Mr. Chalmers, who is also superintendent of this

mine, reports in regard to it in December:

The north drift from the 200-foot level, though in 208 feet from the new engine-shaft,

has not yet tapped the ore-chute which made this mine famous in 1861, and created

an excitement which resulted in the erection of the town and the organization and

establishment of the mining-district of Silver Mountain.

Not only have we not yet reached this ore-body, as to the existence of which there

can be no doubt, for it yielded to the superficial scratching of those primeval days,

from a space only 40 feet long by 22 feet high, ore which milled at Silver Creek, now

the Exchequer Mill, over $50,000 ; not only have we not reached this ore-body, but

our new works have not yet extended into the original IXL location, which was 93

feet from the present face of the north drift, the conformation of the ground requiring,

and economical working demanding, that the engine-shaft should be sunk on the Buck

eye portion of the ground. "

Two hundred feet more of driving, at a cost of from $12 to $14 per foot, will bring

us under the perpendicular of this ore-body, and should it dip north, as I think it does,

a few feet more, into a mass of ore which, even at this shallow depth, will redeem some

of my prognostications as to the great value of this lode when thoroughly opened up.

Tour hoisting-works are in excellent condition, requiring nothing but the addition

of a second drum to facilitate the working of, and raising from, two or more levels

simultaneously.

Evervthing has been arranged for economical and efficient working to a depth of

500 or 600 feet.

The engine is a double 8-inch cylinder, by Bacon, of New-York, geared to one wind

ing-drum, with brake-lever and reversing-action mounted on a solid cast-iron bed, very

compact and strong. Steam is supplied to both engine and pumps by a strong 40

horse-power horizontal tubular boiler, set in brick in a separate building. Pumping is

done by a No. 5 Blake pump, steam-cylinder 7}, water-cylinder 4J, stroke 10 inches ;

capacity from 8,000 to 10,250 gallons per hour. The main building measures 50 by 30,

and 20 feet from the ground-sill to wall-plate, strengthened with 8 by 8 timbers, and

strongly trussed and braced in the roof, which has a high pitch, on account of snow.

The carpenter's shop occupies a space at right angles to the hoisting-door, and measures

40 by 24. The blacksmith's shop stands at the month of the main tunnel, and about

140 feet northwest of the hoisting-works. The engine-shaft is 212 feet deep, substan

tially timbered in two divisions, 5 by 4J in the clear, and strongly bratticed and lined.

The town of Monitor is situated six miles northeasterly from the Ex- •

chequer Mill, on a small eastern affluent of the East Fork of Carson

River. In its vicinity are a number of mines, such as the Tarshish, Silver

Glance, Globe, &c, which have all been described in former reports.

Most of them are located on a dike of white tufa, which, in parts, becomes

* That is to say, there being 4 per cent. of salt with the roasted ore, the assays from

the battery are increased by 4 per cent. to show the actual value of the ore minus the salt.

The change of weight of the original ore by roasting is difficult to ascertain, and prob

ably insignificant, the mass being quartz.—R. W. R.

Gold

Silver

Add for salt In sample*

$8 24

61 92

2 80

72 96
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very siliceous. In 1874 only the Silver Glance, owned by the Monitor

and Northwestern Company, was worked. The principal work on this

mine is a tunnel 400 feet long, driven in from a few feet above the level

of the creek, in tufa. From here a cross cut 300 feet long is run at right

angles to the tunnel, and from this a shaft 150 feet deep has been sunk.

In the latter a small body of ore, consisting of galena, blende, iron-py

rites, copper-pyrites, and fahlore, had just been found when Mr. Eilers

was at the mine. The body was 3 feet thick, and exposed for a length

of only 15 feet. The ore was reported to assay from $180 to $200 per

ton, and was to be worked in the McGlew furnace and mill mentioned

above. It is situated a short distance below the junction of Monitor

Creek and the Carson. There are ten stamps, (dry-crushing,) four com

mon amalgamating-pans, one Knox pan, two settlers, and oue Eagle or

McGlew furnace, the latter being a 16-foot stack, with three fire-places,

one above the other at intervals of about 2 feet, under the grate of each

of which a blast-pipe is located. The side of the furnace in which the

fire-places are is an incline, on which the ore slides down, being blown

against the other wall as soon as it comes before the blast. The draught

is downward, carrying the ore into a kind of reverberatory, where it is

stirred by hand. The dust passes into condensation-chambers connected

with a low chimney. The Tarshish mine was expected to be worked

soon again.

In the vicinity of Monitor, and north of it, in Mogul district, is the

Morning Star mine, which, though not worked at present, I wish to men

tion here as the only locality I have yet found in the West where very

solid enargite occurs in masses. It assays $90 in silver and $10 in gold,

and, being an arsenical-copper ore, it has so far not been worked to

advantage, though this might easily be done by smelting.

Description of hading mines, Alpine County, California, 1874.
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Operations of leading mines of Alpine County, California, 1874.

v Silver Mountain district.—Name of mine, Exchequer; owners, Ex

chequer Gold and Silver Mining Company, London ; numberof miners

employed, 16 ; miners' wages per day, $4 ; cost of sinking per foot,

$30 ; cost of drifting per foot, from $12 to $14 ; cost of stoping per ton,

$2; cost of mining per ton extracted, $3; cost of milling per ton, $6.25 ;

company working its own mill ; number of tons extracted and worked,

245i ; average yield per ton, $17.05 net ; total bullion-product, $4,177.57.

Reported by Lewis Chalmers, manager.

Statement of quartz-mills of Alpine County, California, 1874.

Silver Mountain district.—Name of mill, Exchequer ; owners, Ex

chequer Mining Company, of London ; kind of power and amount,

42 horse power engine and boiler ; number of stamps, 8 ; weight of

stamps, 605 pounds ; number of drops per minute, 85 ; height of drop,

9 iuches ; number of pans, 4 Hepburn ; number of concentrators, 2

Hendy ; 23 8-foot settlers; crush wet and work raw; cost of mill,

$37,198, inclnding saw-mill and 1 timber-ranch ; capacity per 24

hours, 16 tons ; cost of treatment per ton, $6.25 ; tons crushed during

year, 100 ; 1 run showed that the ore could not be treated without

roasting.

Reported by Lewis Chalmers, manager.

INYO COUNTY.

For an account of the operations for the year in this county (except

Panamint district) I am indebted to Mr. William Crapo, of Cerro

Gordo, whose intelligence and good jndgment sufficiently appear in the

statements he has furnished. Mr. Crapo desires that acknowledgment

be made to Mr. S. W. Cowles, of Cartago, for assistance in preparing an

estimate of the bullion-product, and says : "Although Mr. Cowles's

figures do not wholly agree with the estimates from other sources, I

unhesitatingly accept them as correct, not only on account of his supe

rior facilities for obtaining accurate data, but also because his state

ments are confirmed by what I kuow to have been the production of

ore."

Mr. Crapo's report to me is dated in November, 1874. I have added

some points of later date.

The mining-operations carried on in Inyo County during the past year

have been hindered by mismanagement and legal complications and

doubts or struggles about titles in the older districts, while rank spec

ulation has characterized the newer ones. The extension of the time

for working claims located before the mining-act of 1872 has worked

injury in the older districts. In Cerro Gordo district especially is this

felt. The first discoverers and locators of claims in this district, taking

pains to cover the country with " wildcat locations," and then settling

down to the practice of law, have thus far made it lucrative if not hou-

orable to themselves, but expensive to the mining-interests, as capital

ists investing in this district know to their cost.

Notwithstanding all these drawbacks, the outlook of mining in this

county is brighter now than at any time in its past history. The pro

jected Independence and Los Angeles Railroad, if completed as at
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present designed, will prove the most powerful restorative to the min

ing-industries of this region' that could well be applied.

Among the projected enterprises completed within the last year is

the Cottonwood flume, situated on the eastern slope of the Sierra

Nevadas, west of Owens Lake. Projected in 1872 by Sherman Stevens,

it was not brought' to a successful completion until the spring of 1874.

This flume is about six miles long ; its head being situated on Cotton

wood Creek, at an altitnde of 9,000 feet above the sea. The Stevens

saw-mill is situated at the upper end of the flume, to which the logs are

hanled and converted into lumber and mining-timber. These are sent

down the flume to a point near Owens Lake, where they are sold at $45 per

thousand. Around the head of this creek, at an altitnde offrom 9,000 feet

to 12,000 feet. are many square miles of scrubby forest, consisting princi

pally of yellow pine, spruce, tamarack, and white fir. The principal

drawbacks to this as a lumbering region are the want of suitable tim

ber and the extreme difficulty in getting to mill what there is, owing to ■

the ruggedness of the country. The deep snows and cold weather iu

winter preclnde work in that season.

The completion in May, 1874, of the Cerro Gordo Water-Works,

belonging to the Cerro Gordo Water and Mining Company, a Los

Angeles incorporation, marks an era in the development of the district.

Water, heretofore so scarce and only obtainable at from 7 to 10 cents

per gallon, is now supplied to the mines, furnaces, and citizens at a cost

of from 1J cents to 4 cents per gallon.

This enterprise, inangurated in 1873, was only brought to a successful

issue in May, 1874. The water is brought from the Miller Spring, ten

and one-half miles northwest of Cerro Gordo, being raised 1,870 feet to

the summit of the Inyos by three Hooker steam-pumps, placed 2,800

feet apart, each pump overcoming a vertical lift of 620 feet.

The discharge-pipes are composed of 3-inch boiler-flues fastened to

gether by screw-collars. From the summit the water runs through

thirteen and one-half miles of 4-inch No. 18 and No. 16 sheet-iron pipe,

having a fall of 950 feet, to the town of Cerro Gordo. The sheet-iron

pipe was made in Los Angeles, in lengths of 12 feet, coated inside and

outside with asphaltnm, and in this condition shipped to the ground.

In laying the pipe the joints were fastened together by a riveted sheet-

iron collar, made of No. 16 iron, 3 inches wide, being danbed with melted

asphaltum and slipped over the joints and held in place by the adhesion

of the asphaltum. As originally constructed, a portion of this pipe was

intended to withstand a pressure of 650 feet in crossing a sag in the

mountain, thus reducing the length to about nine miles ; but, after com

pletion, the water being turned on, the joint-fastening was found to

be entirely inadequate, the pressure being sufficient to force all the

water out at the joints. The expedient of leading the joints was next

undertaken, but with no better success ; and the engineer in charge

not understanding the efficacy of an inside collar, as usually applied

in such cases, was obliged to take up the pipe and run it around

the mountain, at an increased expense to the company of $26,000, mak

ing the total cost exceed $74,000. Since completion it works indiffer

ently well, fully two-thirds of the water which passes through the

pumps arriving at Cerro Gordo. As an investment it is estimated that

it will pay back the original outlay in two years.

The Potosi tunnel is an enterprise recently inangurated under the

direction of Mr. John Simpson, a mining-engineer. Its point of begin

ning is at the lower town of Cerro Gordo, whence it is designed to pass

under the town and tap the mineraUzone extending along the upper
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edge of the town. Its total length is to be 4,000 feet, and it is intended

to cut the Union vein at a depth of 1,040 feet. (Another estimate,

perhaps nearer the truth, is '663 feet.) It is designed to furnish an out

let for the easier working of the mine. The tunnel is to be of sufficient

width to admit a double track. The Burleigh drill is to be used in its

construction, and it is expected to reach the Union mine in sixteen

months. The estimated cost is about $100,000.

The Cerro Gordo metalliferous belt occupies a width of about four

miles, the summit of the Inyo Mountains being about the middle. The

Inyos are a comparatively narrow ridge, rising somewhat steeply above

Owens Lake on the west side, and being much more precipitous on

the east side. The metalliferous zone is composed of Silurian (?) lime

stone, tilted at a high angle, with a sharp westerly dip ; the general

course of the planes of stratification being north and south. East of

the summit, considerable masses of intrusive feldspathic porphyry irreg-
• nlarly alternate with the limestone, while on the west side a few nar

row patches of porphyry and argillaceous slate are to be seen. The

limestone exhibits all stages of metamorphism, from the dark fossil-

iferous to the purest marble.. The principal mines are situated at an

altitude above the sea of about 8,500 feet, and 4,700 feet above Owens

Lake, five and one-half miles distant. The ore-deposits of the district,

containing lead and silver ores, are collectively fissure-veins.* Their

breadth is from a mere seam to 120 feet or more. They may be divided,

according to their strike and the nature of the matrix filling them, into

two principal classes :

1. Vertical veins, striking north and south, and inclining to follow the

planes of stratification of the country-rock, with a matrix composed of

fragments of limestone, calc-spar, a little gypsum, (satin spar,) and

heavy spar, galena, and iron-pyrites. From the decomposition of these

•have been formed immense quantities of cerussite, anglesite, a little

mininm, massicote, wulfenite, and, in some of the mines, pyromorphite.

Geodes are of frequent occurrence, being generally incrusted with crys

tals of cernssite and calcite. This class of veins are very irregular in

dip and strike. Their width is from 2 feet to 120 feet.

2. Veins having a general northwest and southeast strike, (conform

ing in strike to the axis of the mountain-range,) with a varying dip of

from 20° southwest to 20° northeast. The gangue is quartz, with ores

of silver and copper, (dyscrasite, freieslebenite, pyrargyrite, proustite,

stephanite, native silver, malachite, azurite, iron-pyrites, chalcopyrite,

erythrite, beiberite, tetrahedrite.) Gold is not found in considerable

quantities, except in the neighborhood of the porphyry dikes, where it

runs as high as $76 per ton. The veins of this class are strong and

well defined, ranging in width from a mere seam to 3 feet. Vertical

grooved friction-surfaces, or slickensides, are of frequent occurrence,

and may be said to be characteristic of this class, while, in crossing the

lead-veins, they fanlt the latter.

The greater part of the bullion-production of this district for the last

year has been derived from the working of two mines, or one mine and

a spur, the Union or San Felipe and the Omega. The former is owned

and worked by V. Beandry, of Cerro Gordo, and Messrs. Belshaw & Jnd-

son, of San Francisco. The Omega is owned and worked by the Owens

Lake Silver-Lead Company, whose reduction-works are located at Swan-

• This is Mr. Crapo's classification. Having never personally examined the mines, I

can pass no jndgment upon it. A description by Mr. Eiiers will be found in my Fifth

Report, (rendered February 8, 1873,) on pages 17-22.—R. W. R.
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sea, near Owens Lake. The war of monopoly carried on for the last four

years between these two companies finally culminated, early in 1873, in a

suit of ejectment brought against the Union Company ostensibly by the

San Felipe Company, but really by the Swansea Company, (the stock of

the former being owned by the latter company.) The case came up for

trial in July, 1873, and resulted in a verdict for the plaintiffs. It was

claimed by the Swansea Company that the Union was a "jumped" title,

being located on the San Felipe vein, which was the older location. The

Union Company attempted to show that the San Felipe was located

on a " silver-vein" cutting diagonally across the " lead-vein." On the

trial it appeared to the jury that the discovery-shaft of the San Felipe

was sunk at the point of intersection of the two veins ; and a verdict

was rendered giving both veins to the San Felipe or Swansea Company.

The case was appealed to the Supreme Court, where it still hangs.

Meanwhile, the Union Company (under a nominal bond) has been vig

orously at work robbing the mine of the rich ores, leaving all ores assay-'

ing less than 25 per cent. in lead in the mine, or putting them over the

dump as waste.

As a specimen of mine-engineering, the Union mine is by no means

a model. But few timbers are used; consequently accidents are of

frequent occurrence from the falling of large flakes of ore and rock.

The. mine is developed to a vertical depth of about 430 feet, the various

inclines and shafts requiring about 700 feet to reach this depth. At

present the mine is worked through the Freiberg and Bullion tunnels,

which are about 650 feet and 400 feet in length, respectively, and both

cut the vein at a vertical depth of 160 feet. Placed underground, at

the end of the Freiberg tunnel, is a 16- horse engine, used to raise the

ore to the level of the tunnel, where it is dumped into a chute, thence

run into a car and transported to the dump. Here it is sorted by hand,

thence hanled to the furnaces, 150 yards distant, in wagons ; requiring

thirteen men to dispose of the ore from the top of the shaft to the fur

naces. The mine employs twenty miners, and raises 60 tons of ore in

24 hours. The cost of mining is estimated at $7 per ton. With better

arrangements, the cost ought not to exceed $1.50 per ton delivered at

the furnace.

This mine is noted for its large quantities of compact anglesite. Im

mense masses are found, weighing several tons, and generally exhibit

ing a concentric or banded structure throughout. When concentric, it

generally contains a kernel of galena.

One-ninth of the ore raised is composed of galena, compact anglesite,

and cerussite ; the remainder is gray and ferruginous carbouates.

From December 1, 1873, to November 1, 1874, this mine has produced

12,171 tons of ore, of an average assay-value of 47 per cent. lead and

87 ounces in silver per ton.

The ores are reduced in two small furnaces, one owned by V. Beandry

and the other by Belshaw & Jndson, the ore being divided equally

between the two. The exact amount of ore smelted during the year is

not easily arrived at, since there were large quantities on the dumps at

the furnaces at the beginning of the year, and there are at present about

5,000 tons at Belshaw's furnace, though none at Beandry's.

In the latter part of 1873, Beandry's furnace was remodeled to con

form to the more modern method of smelting. Its present dimensions

are : At the level of the slag-spout, 5 by 3 feet ; at the level of the tuyeres,

34 by 40 inches ; above the bosh, 4 by 4.3 feet. The whole height above

the tuyeres is 9 feet. There are five tuyeres of 3.5-inch nozzle. A No.

6 Root blower furnishes the blast.
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Charges in twenty-four hours.

Charcoal, 19,750 pounds 7j£ tons.

Ores, consisting of galena, sulphates, and carbonates 25 tons.

Slag '- 2 tons.

Quartzose-silver ores, (when procurable) 1.75 tons.

Costfor twenty-four hours.

Charcoal, 19,750 pounds $261 25

Labor:

3 smelters, at $4 . . . 12 00

3 helpers, at $4 12 00

3 chargers, at $4 - 12 00

2 engineers, at $4 8 00

2 foremen, at $8 16 00

12 roustabouts, at $4 48 00

Cost of water per day 25 00

Blacksmithiug, fire-clay, repairing furnace, ■wear and tear of

machinery, oil, &c 75 00

Total cost per day, (excluding cost of ore) 469 25

The above equally applies to Belshaw's furnace,* with the exception of

the shape ofthe furnace, which is round.

These furnaces, when in good running order, turn out on an average

215 lead-bars, weighing 85 pounds each, or 9$f£$ tons, in twenty-four

hours.

The Omega mine, owned by the Swansea Company, after producing

481 tonsofore, closeddown in the early partof summer. Mismanagement

and financial and legal difficulties are the presumed canse.

The Santa Maria, Jefferson, and Carman lead-mines, formerly pro

ducing much ore, have been entirely idle during the past year.

The Diaz mine, discovered and opened during the past year, has been

exploited to a depth of 98 feet, and gives promise of becoming a valua

ble mine in the future. It is a claim of 1,500 linear feet ; has a north

and south strike ; is 3 feet wide on the surface, increasing to a width of

8 feet at a depth of 98 feet. On the surface it dips 64° east, but

becomes nearly vertical at a depth of 98 feet. It has produced 130

tons of ore, mostly sulphur-yellow oxides, (mininm and massicote,) with

small quantities of galena. Green lead-ore (mimetite) is found in small

quantities. The average assay-value is 65 per cent. lead, with from 78

to 288 onnces in silver. All the ores hitherto extracted have been sold

to Beandry's furnace, for $9.50 per ton. The mine is now idle on ac

count of conflicting " wildcat" claims and small profits.

Of the many silver-veins formerly worked, but one, the Raya, has

produced more than a few tons of ore. This is owned by the Union

Company, and is variously known as the San Felipe, Raya, and Mo

hawk. The ore is of low grade, its principal value being to form a

silicate of lead in smelting the lead ores. The product has been about

130 tons, of a gross value of $25 per ton.

The San Ignacio, Belmont, Widdekind, San Lucas, Buena Suerta,

* By a comparison of the figures with those given in page 355 of my Report of 1873 (for

1872 '("for the works of Belsiiaw & Jndson, it will be seen that much more fuel is

employed than is there stated.—R. W. R.
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Friendship, and several smaller veins of less note, have each produced

a few tons of silver-ore, the whole of them together probably not ex

ceeding 300 tons. They are at present all idle.

The prices paid by the " furnace combination r for silver-ores are $10

per ton for third class, $20 for second class, and $30 for first class. The

third class assays 60 ounces or less ; the second class, from 60 ounces to

180 ounces ; and the first class from 180 ounces to 560 or more in silver

per ton of 2,000 pounds. The majority of the richer ores contain from

$10 to $76 in gold per ton. In custom-working, $1.15 per ounce is all

owed for silver and nothing for the gold, while $50 per ton is charged

for working the ores. Ores containing less than 100 ounces in silver

per ton usually bring the mine-owners in debt to the furnaces. All the

silver-mines worked during the past two years (with a single exception)

have become indebted to thefurnaces on the sale of ores. This accounts for

their being closed down. The owners, having neither singly nor in the

aggregate sufficient means to erect reduction-works, prefer awaiting the

advent of outside capital before attempting to realize a profit from the

working of their mines.

The bullion-production of the district from December 1, 1873, to

November 1, 1874, amounts to—

From the works of— No. of tons.
Xo. onnees
in silver,
per ton.

Total valno
in silver,
at«1.2929.

Total valuo
in lead, at
6c

Aggregate
value.

OwensLike Silver Les.d Company

2, 593 690-2000
2, 381 491-2000

120 487-2000

134
140
140

|449, 353 16
431, 004 2H
21,808 83

$309, 939 48
284 528 73
14,' 395 20

$759, 292 64
715,593 01
30,204 12

Total production, 5,0950-^ tons,of an aggregate valueof $1,511,089.77

The production of the Union mine for the month of November, 1874,

will not be less than 1,200 tons of ore. The bullion from Belshaw and

Beandry's furnaces will be about 250 tons each. The total silver-product

for twelve months was, therefore, about $1,000,000 ; lead, say, $680,000.

Correct data showing the average assay-value of the lead-ores are not

obtainable, for the reason that no record is kept, and the loss in smelt

ing (which is very great) not being known, it cannot be accuratly calcu

lated.

The average of a considerable number of blow-pipe assays gives 47

per cent. lead and 87 ounces in silver per ton of 2,000 pounds. There

is a much greater loss in the smelting-process than the proprietors are

willing to acknowledge.

The average value of the bullion in the above table is deduced from

the statements of the owners.*

Waucobia district is situated on the east side of the InyoMountains, about

forty miles north of Cerro Gordo. It is claimed to be a continuation of

* At the close of 1374, a correspondent of the Mining and Scientific Pressof San Fran

cisco writes as follows to that paper concerning the Cerro Gordo mines :

" There are two furnaces, each about thirty tons ore capacity, now in constant opera

tion—one owned by M. W. Belshaw and the other by V. Beandry. The ore used by

these fnrnaces is supplied almost entirely by the Union mine and the Ignacio silver mine.

The base bullion produced by each furnace is about twelve and a half tons per day,

and is worth about $115 in silver and $90 in lead per ton. The lead will pay expenses

of mining, smelting, and transportation to San Francisco, where its cost for refining is

about $25 per ton, leaving a not profit of abont $90 per ton. The Santa Maria and

Omega mines and the smelting-works owned by the Owens Lake Silver and Lead

Company aro now idle, but are expected to start again soon. These mines are looking

well, and ought to yield as much as the Union.

"To give some idea of the profits mode against the capital involved here since the
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the Cerro Gordo mineral belt. The principal owners of this district,

Messrs. Brady and Reddy, are not actively developing it at present.

Kearsarge district is situated high up on the eastern slope of the Sierra

Nevada, opposite Fort Independence. ' A little prospecting has been

going ou during the past summer, and some considerable bodies of low-

grade ore are in 'sight. The mines consist of the Kearsarge, Silver

Sprout, Lamb, and Virginia Consolidated. A 10-stamp mill is connected

with the mines—idle. «

Russ district contains the Eclipse mine, owned by an English com

pany. Prospecting has been going on since last June, but no consid

erable bodies of ore have yet been found. The ores are galena, silver,

and gold iu layers, forming a combed structure. A mill and furnace

are connected with the mine—both idle.

Coso district contains a half score of Mexicans, who work, with their

usual dilatoriness, a few narrow gold-veins, producing about $1,200 per

annum.

Panamint district.—The following data concerning this district are

taken from a manuscript report by Mr. C. A. Stetef'eldt, of San Fran

cisco:

The district is located on the west slope of the Panamint range of

mountains, in Inyo County. The road by which the mines are at pres

ent reached starts from Indian Wells, situated on the east slope of the

Sierra Nevada, not far from Walker's Pass, a station on the road from

Los Angeles to Cerro Gordo, one hundred and sixty-five miles distant

from Los Angeles. Panamint is northeast of Indian Wells a distance

of seventy miles by the present wagon-road, which has to cross three

valleys and three low ranges of mountains between Indian Wells and

Panamint.

The Panamint range has a general course of north 20° west and south

20° east, and is, both in altitnde and extent, the most prominent one in

this neighborhood, its highest peaks reaching an elevation of about

10,000 feet above the level of the sea; hence it attracts the clonds from

the surrounding country, and is subject to heavy rains and clond-bursts.

On its east slope is Death Valley, which, according to Williamson's

observations, is considerably below the level of the sea. Observations

taken on the road from Indian Wells show that the descent of the val

leys east of the Sierra Nevada is gradual, and terminates finally in

Death Valley. In the immediate vicinity of the highest peaks, on the

west slope of the range, are the canons in which Panamint district is

located. Of these, Surprise Canon is the most interesting and prominent,

smelting-works were first started, I subjoin the following table, which I think is nearly

correct :

" Capital invoked in furnaces, viines, beil-rocli iunneU, fo., each year.

" Tear. Amonnt. Total.
Bullion pro
duced, tons.

Not profits
at %i0 per
ton.

*

«15,000
IS, 000

30,000
15,000
10,000
15,000

515,000
30,000
60,000
75,000
85,000• 100,000

1,000
1,500
2,500
4,000
5,000
6,000

I90, 000
135,000
225,000
360,000
410,000
540,000

1,800,000"

These statements are exaggerated as to the amount cf bullion per furnace daily.

I give them without indorsing them.—R. W. R.

n. Ex. 177—a
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containing the best mines of the district ami the town-site of Panamint.

South of Surprise Cation is Happy Canon, and to the north Narboe

Canon. Panamint Range is of considerable width in this vicinity, the

distance from its summit to Panamint Valley being eight and one-half

miles, and to Death Valley, as I am informed, eighteen miles. Surprise

Canon has a general conrse of north 70° east, bending, however, to the

northeast at its upper end. In ascending this remarkable canon, one is

surprised, indeed; such steep, bold, and barren mountains, intersected

by deep gulches ; such a variety of rocks ; such grand traces of the

work of the unfettered elements ! One can only compare it with a chart

of the moon, and conceive that such must have been the aspect of the

whole of our earth in its earliest state. Neither grass nor soil cover

these corroded mountain-sides, and only a few huge cactus have fast

ened their roots to the rocks. The bottom of the canon is formed of

coarse gravel and great bowlders, some of the latter having been washed

down from the very summit of the range. Unusually heavy storms

have, again, from time to time, torn this young and gradually-formed

conglomerate and swept it farther onward, cutting perpendicular chan

nels 10 and 12 feet deep.

Several springs make their appearance, the first one two miles from

the mouth of the canon. The canon hero becomes narrower, but more

friendly. Luxuriant vines cover the rocks; wherever the soil is moist

there are copses of willows, and occasionally a small pine-tree springs

from a cleft in the rocks. Six miles from the mouth of the canon we

reach the town-site of Panamint, laid out on most dangerous ground, in

the immediate neighborhood of the mines, and about 6,000 feet above

the level of the sea, or about 4,700 feet above Panamint Valley. Here

the canon is again wider, and two miles farther up it is barred by the

summit, dividing it into a north and east fork.

The gulches which intersect the mountain-sides at oblique angles with

Surprise Canon, commencing below the town-site of Panamint, are

named, respectively, on the north slope, Woodpecker, Jacob's Wonder,

Stewart's Wonder, Sourdough; on the south slope, Cannon, Marvel,

Little Chief, Stern. The ridges on either side of Surprise Canon, near

its end, rise to an altitnde of about 7,500 to 8,700 feet above the level of

the sea. These gulches are well timbered, the trees being nnt-pine and

cedar.

Although the district lies in a barren country, and is rather difficult

of access, yet its natural advantages in regard to wood, water, and salt

are excellent. The geological features of the Panamint Range are ex

ceedingly grand and interesting, and to do full justice to the subject

would require a long stndy. Mr. Stetefeldt gives, therefore, only such

outlines as have an important bearing upon the formation of the min

eral deposits, and for this purpose confines himself to the geology of

Surprise Canon alone.

Surprise Canon, from its mouth to the summit of Panamint Range,

presents a succession of sedimentary metamorpbic rocks, elevated, dis

turbed, and transformed by a series of eruptive rocks at various inter

vals. For two miles from the mouth of the canon we find a formation

of dark-colored mica slates, alternating with quartzitic slates, with little

patches of limestone here.and there on the top of the ridges. In pro

ceeding farther, we find this slate traversed by dikes of greisen. Grei-

sen is a rock of very rare occurrence, and consists of white crystalline

quartz and white lithia mica (lepidolite). Its eruptive nature, which

has been doubted by some geologists, becomes here very evident. This

rock becomes soon predominant, and forms an immense mass, estimated
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to be about half a mile in width. Here, owing to the extreme hardness •

of the rock, the caflon is very narrow, in places jnst wide enough for

tho road. The greisen itself is again perforated by dikes of diorite,

and where the greisen ends we find a more extensive eruption of diorite,

which incloses a small formation of crystalline limestone. Then we

meet a formation of light-colored, highly metamorphized quartzitic

slates, (with mica,) which have altogether lost their stratification, trav

ersed by dikes of diorite. This is followed by white crystalline lime

stone of about 1,000 to 1,500 feet in thickness, also containing diorite

dikes. Then, again, dark-colored metamorphic quartzitic slates, with

mica and hornblende slates, cut by diorite and diabase dikes, occur

for a mile and a half. These carry more or less limestone on the mount

ain ridges. •

By this time we have reached the last two miles of the canon, which

here intersects that part of the formation which interests us most,

namely, the mineral belt. The latter consists mainly of a bluish crys

talline limestone, alternating with dark-colored limestone and calcare

ous quartzitic and mica slates. Finally, the chain is closed by an enor

mous eruption of porphyritic trachyte.

In reviewing this grand formation, we arrive at the following conclu

sions in regard to the geology of Surprise Canon. We recognize two

great centers of eruption and elevation. The first and older is by the

greisen, which upheaved and broke the sedimentary rocks, followed by

eruptions of diorite, which did their share in metamorphizing the sedi

mentary rocks. The second and more recent one by the porphyritic

trachyte, which elevated the whole range to its present height, and

undoubtedly was the canse of the formation of the mineral belt which

leans against this rock.

It is thus evident that Surprise Canon is of eruptive origin; that is> a

fissure riven in the mountain. The numerous dikes of diorite which

traverse the sedimentary rocks are rarely found to intersect both sides

of the canon, but are mostly found either on one side or the other, which

would be unaccountable, if the channel of the canon had been formed

by the action of water.

The mineral belt of Panamint district extends from west to east two

sto two and a half miles, and from north to south about five miles. On

the north slope of Surprise Canon, where the formation is more regular,

it consists of the following succession of rocks: Hornblende slate;

crystalline bluish limestone; dark-colored limestone, calcareous slate,

quartzitic slate, and mica slate; dike of diorite or diabase; white mar

ble ; dark slates ; limestone ; and then the enormous eruption of the

trachyte. This rock is composed of large crystals of sanidine in a flesh-

colored feldspathic ground mass, inclosing occasionally crystals of horn

blende and dark mica.

While in nearly all the limestone districts of Southeast Nevada, as,

for instance, in Cortez, Mineral Hill, Eureka, Reveille, and White Pine,

the ore occurs in the form of irregular aggregations, no matter if they

are defined or not to a certain extent by some wall, or in the form of

impregnations in the limestone—as is often the case in White Pine—

Panamint district carries its ore in the much-desired shape of veins, or,

to use the common pleonastic expression, in true fissure-veins. I pro

nounce them veins, for the following reasons :

1. Their croppings can be traced without interruption for long dis

tances.

2. There is a well-defined system of parallel fissures.
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3. These fissures not only traverse the limestone, but continue through

the slate.

4. They intersect the country-rock independent of the strike and dip

of its stratification.

5. The ore is entirely confined to the gangue between the walls of the

veins. In no instance did Mr. Stetefieldt find even a trace of ore in the

limestone. Those who are familiar with the above-named districts in

Nevada will remember how the limestone teemed with little croppings

and bunches of ore of most irregular shape.

We recognize in Panamint district one main system of veins, which

strikes east of north with a very steep dip west of north, to which be

long nearly all the prominent ledges, and then a subordinate system,

the veins of which strike west of north and dip east of north. Exam

ples of the first system are the Wonder, Marvel, and Hndson River ;

of the second, the Esperanza and War Eagle. In comparing the strike

of the different veins of the main system, there seems to be at first

sight great confusion and irregularity ; but these disappear at once, as

soon as we take into consideration their relative position in the mineral

belt. The fissures of the main system do not run in straight lines, but

in curves. At the extreme west end of the belt, they have a course of

about north 22° east. Proceeding farther east, they swing more and

more east of north, reaching nearly due east, and finally sway back to

a northeast course. Keeping this in mind, we ought to be rather astou-

ished at the great regularity of the system.

From the preceding statements it will be seen that the main system

of veins runs nearly parallel with the course of Surprise Cafion. Hence

the gulches which intersect the slopes of the mountain-sides must also

cut the veins. In examining these points of intersection, we find that

the veins are more or less disturbed and broken. It is apparent, also,

that these gulches owe their existence to eruptive forces. On the south

slope of the canon we find also fissures with crushed limestone—for

instance, near the Esperanza—cansing a break in this vein.

It has been remarked before that the veins are not confined to the

limestone, but also continue through the slate. When they enter the

slate, however, we find them generally split up into several branches,

which condition is best illustrated at the east end of Stewart's Wonder.

Another peculiarity of the district is the occurrence of branch veins,

which dip very flat, are sometimes much more developed, and carry

richer ore than the main vein. This case is well illustrated in Jacob's

Wonder.

There is scarcely a mining-district where more continuous and bolder

croppings are found than in Panamint. In mounting the ridges on

either side of Surprise Canon, the whole system of veins lies spread

before the observer like a huge map. These croppings of compact

quartz vary in width from a few inches to 20 feet, and even more, and,

being less destructible than the country-rock, often project, like cliffs,

over 10 feet above the ground. They carry rich ore in continuance over

long distances, but are also barren for long distances.

The gangue of the veins is a hard compact quartz, laminated in thick

layers parallel to the walls. The only exception to this rule was found

in the Sunrise, situated at the extreme east end of the mineral belt.

Here a great part of the quartz is spongy, the cavities often filled with

crystals of quartz. In this mine also calc-spar is found in the gangue,

which has not been observed anywhere else in the district.

The predominant silver-bearing mineral which gives the ore its value

is a rich silver fahlore. It appears entirely undecomposed very close to
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the surface. In many places, however, we find it changed to stetefeldt-

ite—that is, a combination of antimoniates of copper, lead, iron, and

zinc, with sulpburet of silver and water. Where this mineral makes

its appearance it is accompanied by the blue and green carbonates of

copper. Much less frequently we find silver-glance, chloride of silver,

and native silver. These latter minerals are predominant only in one

mine—the Sunrise. Of the base minerals we find blende and galena.

As a general rule, the silver-bearing minerals are not finely dissemi

nated through the quartz, but form visible grains, from the size of a pin-

head to a large pea, and occasionally much larger. The ore occurs also

in pay-streaks parallel to the walls of the vein. Both these character

istics make it very easy to assort the pay-ore from the low-grade ore

and barren quartz. The ore in the Sunrise is the most prominent ex

ception to this rule, as the spongy quartz contains the silver-bearing

minerals finely impregnated.

The ores of Panamint are of very high grade, as the following assays

for silver show :

Per ton.

Pare fahlore from Stewart's Wonder $919 57

First-class ore from Stewart's Wonder -.. 215 19

Average of pay-streak from incline of Stewart's Wonder 83 24

Selected first-olass ore from Jacob's Wonder 348 11

Low-grade ore from Jacob's Wonder - - U 56

Rich ore from croppings of Wyoming - 009 47

Average of pay-streak from Little Chief 84 82

Ore with blende and galena from Little Chief 59 69

Oro from pay-streak from Hemlock - 197 91

Ore from pay-streak from Harrison - 152 33

Average of pay-streak from upper cut of Hndson River 80 10

It may be safe to intimate the value of ore from the pay-streaks of

these mines to be from $75 to $100 per ton. But much higher grades

could be selected should this be desirable.

In reviewing these assays, and estimating the percentage of fahlore

contained in the different samples, Mr. Stetefeldt conclndes that the

mineral belt carries much richer fahlore to the south than to the north.

Indeed, the ore found in Karboe Canon, north of Surprise Canon, be

comes more base, showing more lead-minerals and a fahlore richer in

copper, but poorer in silver.

In connection with the above-stated facts, is also to be remarked that

the slate seems to have considerable influence upon the distribution of

the ore in the veins. All the extensive ore-chimneys are found in the

limestone, and wherever a vein runs deep into the slate the croppings

soon become barren. There are some veins cropping in the slate alone

which show no trace of ore.

The croppings of the veins show ore-chimneys of great extent, meas

uring on the prominent veins from 300 to 000 feet in length. From ob

servations made in the gulches which intersect the veins, one is led to

believe that the dip of these ore-chimneys will be east of north. An

other reason which confirms this opinion is that the limestone dips in

that direction.

It is to be regretted that so little has been done in regard to the de

velopment of the mines in depth. And it is to be regretted still more

that the most important developments show nothing favorable, and this

has evidently deterred the prospectors from continuing their explora

tions. These explorations have in some cases been started at the wrong

place, in others on inferior mines, and in others with lack of jndgment.

In considering the magnificent geological formation of Surprise Canon,
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the regularity of the grand system of parallel veins, the uniform char

acter of the silver-bearing mineral in this system, the extensive ore-

chimneys exposed on the surface, the presence of an eruptive rock—

which is highly favorable to the formation of mineral deposits—in close

proximity to the mineral belt, Mr. Stetefeldt is confident that these veins

will continue in depth, and also that the ore will continue in depth, and

very likely of similar richness to that found at the surface.

The following two are among the principal and most characteristic

veins of the district.

The remarkable vein called the Wonder has been located on the north

slope of Surprise CaSon, for a distance of 5,250 feet, and its croppings,

intersectingWoodpecker, Jacob'sWonder, and Stewart's Wondergulches,

canbe traced nearly 5,000 feet. The most valuable of the claimsareJacob's

Wonder and Stewart's Wonder, which are separated by the Challenge

claim of 750 feet. The croppings of Jacob's Wonder striking nearly west-

east, with a dip to the north of 80°, run over the ridge between Wood

pecker and Jacob's gulch, intersect the latter, and extend to the summit

of the ridge between Jacob's and Stewart's gulch. In Jacob's gulch (425

feet above Rain's camp) we observe a slight break in the vein. To the

west, the croppings extend up the steep mountain to its summit, a height

of 500 feet above the gulch, the main vein being joined near the summit

by a south branch vein 15 to 20 feet in width. These croppings vary

considerably in width, and are mostly barren. The ore-chimney lies

east of the gulch. Here we find the croppings of the main vein to

continue east in a width of from 4 to 6 feet, falling, however, in places

considerably below these dimensions. South of the main vein is a

branch vein from 10 to 12 feet wide, which dips 35° north. In the

gulch both croppings come together, and form an enormous mass of

quartz, 20 to 25 feet wide. This branch does not continue west of the

gulch, but can be traced east nearly to the Challenge claim. On ac

count of the topography of the hill, the croppings of the branch vein

diverge to the east from the croppings of the main vein. At the same

time they dimmish in width to about 3 feet. Both croppings show good

ore for about 500 feet. The branch vein, however, shows much more

ore than the main vein, and contains pay-streaks several feet wide. No

work has been done on the main ledge. On the branch (475 feet above

Rain's camp) an incline 55 feet long has been sunk to the foot-wall of

the main ledge, but without penetrating further. This incline shows

barren quartz at its bottom. But the Mexicans who did the work

have done it without sense. Instead of going down on the foot-wall

they ran the incline through the quartz near the hanging wall, and

after a while left it altogether and pushed the roof of the incline in

imestone, probably to get easier work. A few cuts wesb of the incline

show very rich ore. There is another break in Stewart's gulch, and the

disturbance here is much greater than in Jacob's gulch, (same altitnde

as Rain's camp.) No croppings appear in the gulch to the west opposite

the Stewart's Wonder croppings ; they are found again, however, some

distance to the north, in the Challenge. Stewart's Wonder claim (1,500

feet) runs northeast from the gulch, the vein taking here a northeast

course. The croppings show very prominent, and from 4 to 7 feet wide,

nearly to the top of the ridge, where an incline has been sunk. In the

gulch the quartz is perfectly barren, but higher up an ore-chimney com

mences, which I estimate to be 350 to 500 feet long. Near the incline (530

feet above Rain's camp) to the northeast, dark-colored limestone and slate

commence, and the vein splits into three distinct branches, which carry

for some distance very good ore, but become barren in the slate. The
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incline, about 20 feet deep, sunk on one of these branches, shows near

the surface a ledge 5 to 6 feet wide, dipping northwest, with a pay-streak

2 feet wide, the rest being barren quartz. Lower down a wedge of

limestone separates the pay-streak from the barren quartz, and at the

same time the pay-streak widens considerably over 3 feet.

Next to the Wonder, the Marvel, located on the south slope of Surprise

Canon, is the most prominent vein of the district, and, if we consider the

Surprise to be on the same vein, the Marvel is nearly as extensive in

length as the Wonder. Marvel gulch is the deepest and longest of the

intersections on the south slope of Surprise Canon. The formation here

is less regular, and the disturbances greater, than inother gulches.

The croppings of the Marvel exposed in the gulch are huge and ex

ceedingly barren. Near the summit to the east I measured them and

found a width of 20 feet. On the summit, (1,700 feet above Rain's

camp,) however, they split up into a number of thin stringers inter

sected by barren little cross-veins. Descending a short distance to

the head of Little Chief gulch, the Wyoming claim commences. Here

we find very rich croppings, (1,600 feet above Rain's camp,) from 5 to 6

feet wide. These croppings continue ore-bearing to the northeast, but

only in a width of 2 to 3 feet, over the next ridge, which divides Little

Chief from Stern's gulch. The length of this ore-chimney is estimated

to be from 300 to 350 feet. A short distance below the ridge, (1,600 feet

above Rain's camp,) at the northeast end of the ore-chimney, a tunnel

about 100 feet long has been run in a southwest direction on the ledge.

This tunnel shows tor about 20 feet from its month a streak of rich ore,

6 to 8 inches wide. In progressing farther southwest the vein widens

to 3 feet. During this whole distance the quartz is mostly barren. Above

the tunnel are bold croppings. In the vicinity of the tunnel the lime

stone is dark-colored, and to the northeast we find slate. This accounts

for the barren nature of the vein in the tunnel. The Wyoming croppings

appear again on the ridge on the other side of Stern gulch, but are bar

ren and split up.

From the topographical descriptiou of Surprise Canon, it will be evi

dent that a splendid opportunity is offered to open the mines by tunnels.

Apart from other advantages, this would save the expense of con

structing expensive tramways and roads for the conveyance of the ore

and supplies.

The Panamint ore is admirably suited for amalgamation, but it must

first be roasted.

In conclusion, Mr. Stetefeldt remarks that it is rarely the good

fortune of a mining engineer to form so favorable a jndgment of an

entirely undeveloped district as he feels justified in expressing in regard

to the mines of Panamint district.

Operations of leading mines of Inyo County, California, 1874.

Cerro Gordo district.—Name of mine, Union and Guadalupe; own

ers, M. W. Belshaw & Co., and V. Beandry ; number of miners employed,

65 ; miners' wages per day, $4 ; cost of sinking per foot, from $2 to $25 ;

cost of drifting per foot, from 82 to $25 ? cost of stoping per ton, about

81 ; cost of mining per ton extracted, from $6 to $7 ; cost of smelting

per ton, $18; company or custom mill, company smelting-furnace ;

number of tons extracted and worked, 50 daily ; average yield per ton,

30 per cent. silver-lead bullion; percentage sulphurets of lead, 20; total

bullion-product, 15 tons daily.

Reported by J. L. Porter, superintendent.
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THE SOUTHERN COUNTIES.

The mining-counties of Southern California are Kern, San Diego,

San Bernardino, and San Luis Obispo, the first four possessing dis

tricts in which vein-mining on ledges of gold-bearing quartz forms the

principal mining-interest, and the latter possessing promising quick

silver-mines of recent discovery, and still in an undeveloped condition.

The counties of San Diego, Los Angeles, and San Bernardino all con

tain placers, but owing to the want of water none are worked on the

extensive system pursued in the central portion of the State. The dis

covery of gold was made in Los Angeles County, near the mission of

San Fernando, as early as 1812, and in 1828 gold was shipped from the

port of San Diego. It was, however, the policy of the padres who con

trolled the missions to suppress the knowledge of the existence of gold,

and it was not till Marshall's discovery at Coloma, in 1847, that the

knowledge became public

Kern County.—Feeling convinced, by the accounts reaching me from

various quarters, that the mining-industry of this county, long subjected

to great depression, would find in its quartz-lodes a new basis of pros

perity, I desired to visit the region in person, and was able in the

summer of 1874 to satisfy this wish for the first time, though under

circumstances of too great haste to permit a thorough survey of more

than one or two localities. Since my visit the railroad extending

southward from Lathrop has been finished to Bakersfield, which is the

point of departure for Havilah, the county-seat of Kern County, forty-five

miles distant. The road constituting the main route via Havilah to

Kernville, and, I believe, to Panamintand other districts eastof the Sierra,

ascends at first gradually out of the great basin in which Bakersfield

lies—the southern termination, in fact, of the vast interior plain of Cal

ifornia. In the distance may be distinguished the sheeny surfaces of

Tulare and Kern Lakes—immense pnddles, apparently, without defined

banks. Beyond them is the blue outline of the Coast range, and to the

east, in impressive neighborhood, rise the summits of the Sierra, less

lovely with forests and snowy crests than the peaks that look down

upon the Hetch-Hetchy or the Yosemite, but, on the whole, not deficient

in grandenr. Southward the two great ranges draw together, forming

a bar of purple mountains aeross the plain. Through one of the clefts

in this barrier runs the road to Los Angeles. The road bears south

eastward, climbing toward the Sierra and leaving behind the broad

yellow valley with the green oasis of Bakersfield and the verdant lines

of willow and cottonwood that mark the distant rivers., • .

The mountains improve somewhat on nearer acquaintance. True,

the foot-hills are barren and brown, but as wo advance we come occa

sionally on cosy little ranches nestled by the mountain-streams, and at

last we ascend into regions of oak opening and pine forest. Far glimpses

of the precipitous canon of Kern River give hints of a grandeur of

scenery confirmed by views obtained from many a grade and divide on

the way.

Havilah is a pleasant town, once prosperous, and now suffering a sad,

I trust only a temporary, relapse ; but there are good quartz-mining

districts in the mountains around the place, and it is not impossible that

Havilah, in the general revival of industry which seems likely in this

county, may assume its ancient importance. Its location, on the high

way to Kernville and the new districts beyond the range, is a point in

its favor.

One of the best mines now actively worked in the county is the Bright
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Star, at Piute, about eighteen miles from Havilah. It is owned by the

Bahten Brothers, who extracted from it during the year ending June

30, 1874, about $110,000. The vein is said to be narrow but rich, carrying

quartz stained with copper and heavily charged with arsenical pyrites.

It courses north-northeast and south-southwest. and dips south about

85° in a country-rock of slate. The quartz yields in the mill by battery-

amalgamation from $15 to $75. per ton. The mine is opened to the

depth of 300 feet, and employs thirty men, at wages of $100 per month.

The mill contains 10 stamps, of 750 pounds each, and is not believed to

effect a complete extraction. The arsenical pyrites, assaying up to $700

per ton, are partially canght and concentrated by two Hendy concen

trators, after which they are roasted and amalgamated—with what

metallurgical success I did not learn. It is too cold in this district to

wash blankets, the altitnde being 9,000 feet, or 2,000 feet above Havilah.

1 believe the same canse hinders the steady working of the mines, though,

with a mine as far advanced underground as the Bright Star, and with

proper foresight and outlay in the accumulation of supplies, the climate

will not cause serious interruption.

About eighteen miles beyond Havilah, on the main road, is the town

of Kernville, once known to pioneers as Whiskey Flat. It is pictur

esquely situated by the rushing stream of Kern River, in the banks and

bars of which, and along numerous small mountain-gulches tributary to

it, placer-mining was rife and profitable in that period, a score of years

ago, fondly called "early times" by the fast-living population of the

Pacific coast. Only a few diggings, on a small scale, remain to bear wit

ness to the golden traditions of the past. The present hope of Kernville

lies in quartz, and particularly in a mammoth vein known as the Sumner

or Big Blue.

This vein has been traced for some two miles in the hills on the north

side of Kern River, and, after much negotiation and some litigation, the

ownership of 11,300 feet of claims upon it is now vested beyond dispute

iu the Sumner Company, the principal stockholders of which are Senator

J. P. Jones and Messrs. Burke and Strong. The two latter reside at

the mine.

The patents of the Sumner Company cover on this vein the following

claims :

Foet.

Beyond the north extension of the Sumner..... 3,000

The north extension of the Sumner 1,200

The Sumner 1,£00

From the Sumner to the Big Blue 1, 800

The Big Bine 2,600

The Nelly Dent 1,500

Giving a total of 11,300

These figures are not taken from the patents themselves, but I believe

they are correct. The company owns, in addition, six small cross-veins

or feeders, which have been worked to some extent by former possessors,

and found very rich, at least in spots.

The value of the main lode lies in its great size and the vast amount

of good milling-rock which it can furnish- The principal mine upon it

at present is the Sumner. In this mine I found the lode underground

to be 84 feet between walls. The hanging wall is granite, the foot-wall

is slate, between which- and the vein lies a zone of clay 15 feet in thick

ness. Of the 84 feet of quartz, 42 feet, in two zones or pay-streaks of

35 feet and 7 feet, respectively, consist of pay-rock. The narrower zone

is the richer, but the average yield of the whole material in the two is
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about $18. At the other end of the vein, on the extension' known as

the Nelly Dent, the vein is 200 feet wide between walls, but carries

wholly low-grade ore, yielding, say, up to $10 or $12 per ton.

The Suniuer is opened by an adit and cross-cuts 146 feet below the

highest surface-croppings. Two shafts are being continued below the

tunnel to open a new level below. The richest ore in the upper level

has been removed, so far as the ground, is open, but a large amount of

lower grade is still standing, and there are some 15,000 tons of third-

class ore ($12 to $15 per ton) lying on the stulls in the mine. This can

be treated with profit when the new mill is completed, as will be seen

by estimates given below.

The mills are situated on the bank of Kern River, about half a mile

from the mine. Hanling, by a good road and on a down grade, costs

but a few cents per ton. The old mill is the only one running, as the

new one is not yet finished. The old Sumner Mill contains 16 stamps,

of 650 pounds, dropping 7 to 8 inches 85 times per minute, and crushing

20 tons of quartz, or 1.19 tons per horse-power, daily—a moderate effi

ciency. The discharge is very high. For screens, wire-cloth, 50 meshes

to the mch, is employed, and greatly preferred to punched Russia iron.

The mortars are cast for a fore-and-aft discharge, but the rear opening

is closed with a plank plated with copper. This catches a good deal of

amalgam, and .can be very easily removed and cleaned. On the other

hand, the decrease thus cansed in the area of discharge may possibly

be the reason that the capacity of the mill is rather low. The wire

screens in front are not over six inches high, and are set about nine

inches above the dies. This again hinders the maximum discharge,

though it is favorable to the amalgamation within the battery. The

stamps are fed by hand.

The quartz is bluish and charged with arsenical pyrites. The sul-

phurets are separated in Hendy concentrators, of which there are two,

receiving the battery-pulp from the sixteen stamps. This number is

not sufficient. The concentrators have to work too much material in a

given time ; and the use of two other concentrators below these two,

for a second treatment of the tailings of the latter, does not relieve the

case. In fact, the second concentration has but little effect. Neither

the bulk nor the rate of work having been substantially changed, the

greater part of the tailings escaping from the first machines passes

through the second, to be thrown irrevocably into the river. One Var-

ney pan and settler work the sulphurets, which are said to yield $65

per ton.

The water-power, which is abundant and convenient, is furnished by

a flume, giving a fall of 28 feet. It is utilized by a 41-inch turbine

with central discharge.

Close by the old mill, the site and foundations of the new one were,

at the time of my visit, the scene of busy activity. This mill (by the

present time far advanced toward completion) is to be the largest. and

in many respects the best, in the State. The batteries are to contain

80 stamps, standing in one continuous row—five stamps to each battery ;

the weight to be 750 pounds and the maximum speed 90 drops per

minute—a combination which promises the highest efficiency, if ade

quate discharge is provided. The machinery is furnished by Booth &

Co., of San Francisco, the leading manufacturers of the country in this

line. I had the opportunity to inspect some of it at the railway-station of

Delano, and found it to be, as might have been expected, of the most

improved patterns and substantial workmanship. The cost of the ma

chinery for such a mill would probably be about 930,000 coin at San
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Francisco, and, adding the expense of freights, grading, foundations,

and buildings, I infer that the mill will cost from $80,000 to $100,000.

The process is to be the same as that now followed in the old mill,

except that there is to be a Hendy concentrator to every battery of five

stamps, and probably no second concentration. The tailings from the

Hendy concentrator will be allowed, so far as 'I could learn, to run off

into Kern River and be lost. This is the only great mistake which I ob

served in the plan of working. It is partly explained by the confined

space on the river-bank available for a mill-site, but that difficulty is

one which need not have been considered insuperable. It is true that a

larger area between the mill and the river would afford a more con

venient opportunity to save tailings or treat them more thoroughly be

fore allowing them to escape; and it is also true that, as the mill is now

located, the rise of the river would be likely to sweep away accumula

tions of tailings. But I cannot believe that these considerations dic

tated the plan of throwing the tailings away. It is more probable that

the intention was from the beginning to rush through the mill large

quantities of quartz, at small cost for working, get out what gold could

be obtained by simple and easy means, and get rid of the rest as soon

as possible. The old Benton Mills, on the Mariposa grant, of which

Ashbnruer, I believe, ouce said that they worked more cheaply and

more wastefully than any others in the State, were planted on the

banks of the Merced precisely as the mills of the Sumner Company are

planted on the banks of Kern River. There, as here, the tailings were

incontinently hurried down-stream, out of the way ; but there it could

at least be said that the ore usually treated was nbt full of sulphurets,

while here it is rich arsenical pyrites that inevitably escapes from the

hasty operation of the Hendy machines. Sooner or later this company

will save its tailings, either in bulk or in some partly-concentrated

form, to the tangible advantage of its exchequer.

The power of the new mill is to be supplied by the ample flume now

in use, and will be utilized by a Leffel's American double turbine, 48

inches in diameter, which wili furnish a little over 200 horse-power.

The power developed by the fall of the stamps will be about 109 horse

power, and the remainder of the motive-power will be available for

overcoming the friction of gearing, driving-pans, settlers, and concen

trators, &c, with an ample margin for contingencies.

Mr. Charles Strong, (well known as the manager of the Gould and

Cnrry mine, on the Comstock lode, in its days of glory,) one of the

resident owners of this property, calculates, from the data acquired by

actual experience here, that $3 per ton will cover all the expenscs of

mining, hauling, and milling in the new mill. The paper-estimate, with

out allowance lor unforeseen expenses, brings the cost as low as $2.50

per ton. This is surprising, but neither incredible nor unprecedented.

It must be remembered that the cost of mining is very small in a vein

so enormous and at depths so trifling, while the treatment of the quartz

in a mill run by water, provided with every labor-saving improvement,

and expressly intended to work on the large scale, would naturally be

unusually cheap. Similar results have been obtained in Australia ; and

low as Mr. Strong's estimate appears to be, I see no ground for doubt

ing it. Of course it does not inclnde interest on capital or general ex

penses ; bnt, on the other hand, these items will be much smaller per

ton of ore treated in a mill crushing at least 100 tons per day than in a

smaller establishment. In a word, the Sumner Company is making the

most of every natural advantage offered by the property itself, and



44 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

adding the very great advantage of operating on a large scale, with

adequate means.

The old 16-stamp mill is said to have earned between $100,000 and

$200,000 profits, which have been swallowed up in purchases, improve

ments, and litigation. The new mill is paid for by an assessment, which

is scarcely more than a commercial advance on the value of ore already

mined.

San Diego County.—This is the most southerly county of the State.

Ledges of gold-bearing quartz were discovered and worked on a small

scale, on the Wolfskill ranch, thirty-five miles northwest of San Diego,

between 1860 and 1804, but the yield is not supposed to hare been

greater than $100,000. It was not until the discovery of the Washing

ton ledge, in the Julian district, on the 22d of February, 1870, that this

could be considered a successful mining-region. Soon after the discov

ery of gold the owners of the Cuyamaca ranch attempted to float their

grant over the mining-district, and for four years contested the claim,

until the case was finally disposed of by the Land Department, and de

cided in favor of the miners in July last. This question of title has

been the means of keeping out all foreign capital. The first discoverers

were inexperienced, and yet so rich were the mines that they have con

tinued to be developed. The history of the mining-section is peculiar,

from the fact that the development has been done entirely from the pro

ducts of the mines themselves, and bullion to a very large amount taken

out. With the settlement of the Cuyamaca case the introduction of

capital commenced, and, with the experience gained by those now there,

we may look for a largely increased production of the precious metals

from this county. At this time there are more than twenty well-defined

gold-mines, of which eleven have proved to be of great value, and there

are not less than seventy-five stamps running in the Julian and Banner

districts.

The Chariot is the leading mine of the county. It has been de

scribed in former reports. The old shaft on the large vein is now 150

feet deep. The ore in this part of the mine was not very good ; a drift

was run to the eastward, to the "Joker" ledge, where very rich rock

was struck. The ledge is very small, being only 6 or 8 inches wide.

The new shaft on the main ledge is about 180 feet deep ; it is 600 feet

north of the old one. In this new shaft there is said to be ore as rich

as that in the Joker, but the ledge is from 6 to 10 feet wide. There are

hoisting-works at both shafts. The mill belonging to this company is

four miles from the mine, in San Felipe Canon. It is a 10-stamp mill of

improved pattern, with copper plates and five of Hendy's concentrators.

The Ready Relief mine has a first-class 10-stamp mill, with a 25-borse-

power engine. This mine is situated in a peculiarly advantageous posi

tion for working. It is on the face of a bluff, and tunnels are run on the

ledge, no hoisting being necessary. One tunnel is in 150 feet, one 200

feet and another 150 feet, all on the ledge. There is a shaft from the sur

face to the end of the lower tunnel, 110 feet deep, which is used as an

ore-chute. A small tram-way was built, about 60 feet long, from the

mouth of the lower tunnel, and from it the ore is dumped about 30 feet,

alongside of the mill. The ledge is said to be 8 feet in width, and to

average $50 per ton.

Within the past year a new district has been discovered, which is

described by the local press as follows :

The Bladen gold and silver ledge is situated near the summit of the highest foot-hills

of the Coast Range Mountains, and is distant abont eighty miles from San Diego and

fifteen miles northeast of Temecula. The mining-district borders ou the San Jacinto
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Plains, at the base of the San Jacinto and Coahuila Mountains. It is twenty-fivo

miles from " Old Grayback," the highest peak of the San Bernardino Mountains. The'

ledge has been discovered at different points each side of the Bladen mine for a dis

tance of about fourteen miles, and bears, a northwesterly and southeasterly direction,

following the range of hills in as straight a line as may be in the direction of the Julian

mines on the south and the San Bernardino Mountains on the north. Water is abun

dant at the mines, and is said to run in the San Jacinto Creek during the year. Oak

timber is plentiful enough in the district for fuel, and will supply quartz-mills for

many years to come ; while in the mountains, from fifteen to twenty miles distant,

abundance of fine redwood and cedar timber of the best quality is found. The Bladen

ledge has been opened up in sis or eight different places by shafts sunk only a few feet

in depth. The deepest shaft is about 50 feet, in which the ledge is solid the whole dis

tance between the wall-rocks, and is over 4 feet in width. In all of the other claims

the ledge averages over 6 feet in width from the surface down, and in some of them

much more than this width. The altitnde of the locality is about 500 feet below that

of the Julian district, which is about sixty-five miles distant. The character of the

country immediately surrounding the Bladen district is more hilly and broken than

that around Julian.

Tbe San Diego Union of January 7, 1875, says :

The bullion shipment from the mining-section of this county in 1874 comes short of

what was expected at the beginning of the year. The uncertainty as to the decision

in the grant contest, which was not ended until recently, prevented the development

of mines, and a number of the best ore-producing mines were engaged for several

mouths in sinking on their leads. The total bullion shipment from our quartz-mines

is estimated at §193,369. There has also been shipped hence of gold-dust, chiefly

from the Lower California placers, $37,984 ; making the aggregate shipment of bullion

from the eity during the year $231,353.

San Bernardino County is the largestcounty in the State, having an area

of23,472 square miles. Thepopulation is less than 5,000. The San Ber

nardino range of mountains divides the county into two parts, differing

from each other in topography, climate, and nature of soil. The east

ern part lies within the Great Basin, or valley of the Colorado, and may

be said to be worthless agriculturally. The western part extends from

the San Bernardino range to the Los Angeles line, inclnding within its

boundaries the beantiful, fertile valley of San Bernardino. The west

ern slope of the county contains an area of about two thousand square

miles, nearly all of which is highly fertile. The San Bernardino is

divided from the San Gabriel range by the Cajou Pass. East of the

San Bernardino range the vast area of country extending to the Colo

rado is a barren waste, for the most part uninhabited, and almost unin

habitable.

Holcomb Valley and Bear Valley, constituting one mining-district, are

situated near the junction of the Coast range with the Sierra Nevada.

Holcomb is a small valley, about 8,000 feet above the sea-level, varying

from one and a half to one and three-quarters miles in width by about

four in length. The entire area inclnded in the valley does not proba

bly exceed ten square miles. Underlying this surface are the placer-

deposits, and in the adjacent hills are found the ledges of ore-bearing

rock. There is abundance of pine timber and a good supply of water

for milling and sluicing purposes. The mines are accessible by a good

wagon-road running through the mountains. The placer-mines in Hol

comb Valley proper have been worked since 1860. There is very little

drift or alluvinm, the gold having all come from ledges near by. Men

have also been working for some time on narrow but very rich " string

ers," which have paid well. There is one quartz-mill in the valley, but

placer-mining is principally carried on there. The ledges in Bear Valley

are very large. One ledge is about 60 feet wide, and crops out for over

two and one-half miles from 10 to 60 feet high. 2?o work of any conse

quence is being done anywhere on this ledge, except upon the property

of the Bear River Gold-Mining Company, which is now running a tun
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nel in parallel with the vein at a place where the mountain breaks oft'

into the valley. The intention is to cross-cut to the vein. This tunnel

is in now about 100 feet. The property comprises two claims—the

Moonlight and Rainbow—of 1,500 feet each. The quartz-mines of Hol-

comb Valley are in a granite formation, the veins varying from 6 inches

to 0 feet in width, comprising veins bearing free gold and iron-pyrites,

with a slight proportion of lead and copper. Mining in this section may

be said to be at its verycommencement. Some of the mines were worked

ten or fifteen years ago, but were long since abandoned, and it is only

within the last year that work has been resumed.

The Holcomb Valley Company controls the principal quartz-mines of

this section. This company has a quartz-mill which reduces about 15

tons of ore per day. The shaft has been sunk to the depth of 200 feet,

throngh ore, with side drifts running to the westward from the shaft,

and covering a block of ore 170 feet long by 80 feet in height. The ledge

is said to average from 18 inches to 2 feet in thickness, and to pay in

the neighborhood of $40 to the ton.

San I/ui8 Obispo County lies between Monterey and Santa Barbara

Counties, on the north and south, having the Pacific Ocean on the west

and Kern County on the east. The topography of the country is broken

and the coast-line bold. The occurrence of hot springs and evidences of

recent solfataric action, similar to the quicksilver region north of San

Francisco Bay, attracted the attention of prospectors early in 1874, and

resulted in the discovery and opening of a large number of quicksilver-

mines, of which two or three at least give evidence of permanence, and

will materially contribute to the product of this metal in 1875.

Among these is the Oceanic mine, a consolidation of three locations,

situated near the head of Santa Rosa Valley^ about five miles from the

village of Cambria, and seven miles from the Pacific Ocean. The matrix

of the ore is composed of a coarse sandstone and a conglomerate inter-

stratified. This conglomerate is composed principally of shale and

quartz-pebbles, cemented together by silica. The lode can be traced

superficially in length east and west from 3,000 to 4,000 feet. The main

deposit, so far as known, is where the three claims join, the principal

work having been done there. The greatest width of the vein is 100

feet. There are two main tunnels penetrating the hill. The ore does

not lie in spots, with here and there a specimen in sight, but there seems

to be a vast body. '

Mr. J. Galloway, who visited the mine in December, 1874, says :

The mine is located abont 100 feet above the level of the ocean, and the first tunnel

or lower level is about 400 feet above where the reducing-works are being erected.

The ledge runs east and west, and varies from a vertical about 15°, dipping

toward the north. The matrix is a soft, friable sandsone, interstratified with conglom

erate ; the country-rock is highly metamorphosed and the vein-matter remains un

changed. The cap-rock is a close, hard rock, between shalo and sandstone, and this

cap or wall rock, on the south, is impregnated with cinnabar from 5 to 10 feet before

yon cut the lode. The north side, or banging wall, is talc and siliceous schist, and is

more broken than the south. The vein-matter is from 12 to 20 feet -wide, wherever

cut through, in a number of places. It shows a uniformity of width and unbroken

length for a distance of 312 feet. rarely met with in any vein-matter, and, still more

strange, it shows a uniformity of richness seldom found in cinnabar-mines.

The location could scarcely be more convenient. The road is nearly on a level until

you reach the hacienda. From the reducing-works to the mine is about one-half mile,

and gives an elevation sufficient to place the working above and beyond the effects of

water.

It is only about five months since this mine was bought by the present company, and

not more than three and a half months since they commenced work upon the ledge,

and yet they have accomplished a good deal. Five tnnnels have alre*ady been driven

into the ledge, thus prospecting it in five different points, four of them on different
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levels. The lower level is a tunnel, which cuts the ledge at a distance of 187 feet from

its mouth, and lias a drift 25 feet west, run in ore, now filled with rich cinnabar, and

one east on the ledge 16 feet. The vein-matter is 13 feet wide at this point. In this

drift is found much native quicksilver. It is also colored with cinnabar. The next

tunnel is the Ravine, which is in 50 feet on a level with the North tunnel, and is driven

for the purpose of bringing the ore from it to where the tram-work is erected, where

the friction-reel for lowering the metal to the dump-house is situated. This tunnel

exposes as fine metal as any in the lode. The North tunnel is in 125 feet, starts

nearly west of the ledge, and 'strikes the lode at 30 foot, and is 95 feet in ore. This

tunnel tests the ledge for nearly 100 feet. The main drift is in 177 feet, and between

the North tunnel and Main is a space of about 40 feet. This drift is in ore all the way,

showing the vein-matter to be of nearly uniform width and richness. The Cedarberg

tunnel is 65 feet above th9 main drift, and is farther east or back npon tho ledge than

any of the other tunnels. The same showing, both as to the width and richness of

metal, is hero made. The upper cut or tunnel is now into tho cap-rock, which shows a

richer impregnation of cinnabar than any cap-rock they have yet cut through. The

cutis back upon the ledge 553 feet, and at an altitnde, measured vertically, of 250

feet from the lower level ; the dip of the ledge will make a small amount more. Thus

tho area of the lode already prospected, allowing the ledge to be but 10 feet wide, and

allowing for the angle of the hill, is 28,000 tons of oro. In addition to this there is

much of what is called the cap-rock that will pay well for reducing, and might bo

termed good furnace-ore.

Mr. Galloway made a series of tests with a view of ascertaining the

percentage of tho ore, and estimates the entire mass of available work

ing ore in sight at 5 per cent., equal to 100 pounds of quicksilver, or, at

present prices, $150 per ton. This estimate does not appear extrava

gant, when we consider that the product of the New Almaden for ten

years varied between 5 to 10 per cent. per annum. The cost of extrac

tion and reduction is estimated by Mr. G. at $5 per ton. He says :

The cost of excavating is small. The rock is soft, easily drilled, andthrows well. It

could be gadded, but would break up too much. The ore is very porous, being, as I

stated, a sandstone, and will allow the quicksilver to escape readily. Some of it will

crumble down, and will have to-be made into adobes or bricks, and it will require for

this purpose 20 per cent. of clay, perhaps, to be added. This will add to the cost of

handling and kneading into brick, but this is labor that any one can perform. Wood

is distant from the mine some miles, but the Oceanic Company have bought 200 acres

of good timber-land, and will for a long time have their own wood at cost of cutting

and hauling for live miles. They have their own water for the condensers.

The works, furnaces, &c, are of the most substantial kind. The furnace is 15 by 14 '

feet square at the bottom, and 27 feet high. It is built of good, substantial cut-stone

and fire-bricks, except the upper part, which is of fire-brick exclusively, surrounded

with an iron jacket of boiler-iron. It is of a capacity of 20 tons per diem, and can be

run to a bigher'fignro in adobes—say 36. It has four fires, and thus the heat is kept

evenly under the oro. There are two openings for the reception of metal in the top,

four-inch holes, and then the fumes start off through an 18-inch connection-pipe into

the soot-chamber and condensers. The soot-chamber is a solid, square-out stone struc

ture, into which the smoke and vapor goes, and, passing down and under a brick arch,

enters into the iron condensers. These are on the plan of the Idria mine in Austria.

These condensers are cylinders 20 inches in diameter and 10 feet in length, of cast-iron

1 inch in thickness, and weight 2,200 pounds each. They lie horizontal, with a depth

of 8 inches, and have connecting-pipes 20 inches in diameter at opposite sides and al

ternate ends, so that the vapor and smoke pass in at the end of the first,*is forced to

the other end and into the next, and goes zigzag through them clear to the other end.

There are 20 of these cylinders, 10 feet each, and tho connecting-pipes 2i feet, making

the circuit through which tho vapor passes 260 feet, where a Knox blower gives dranght

to the whole affair by drawing out the smoke and driving it up a wooden flue, which

is 500 feet long, running np on the hill-side. This will carry away the smoke and catch

the quicksilver that may escape the iron condensers. These iron condensers are to be

kept wet by a series of sprinkling whirligigs, that are turned by hydraulic pressure,

and will keep them cool. This water has a fall of 100 feet ; the condensers an area of

1,600 feet inside surface. Tho quicksilver is run out of small tubes in the ends of the

condensers into a trough, that declines to the center into a reservoir, which from it is

flasked, weighed, and sent to market.

The deposit has a general east and west course, tending northerly at

its western extremity, and dipping toward the north. The width of

tbe best class of ore varies from 10 to 20 feet. The greatest depth at

tained, 175 feet.
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Dr. R. A. Cochrane, the superintendent. who has given much atten

tion to the geological formation, says :

The presence of sand and pebbles demonstrates that it is an aqueons formation pro

duced by currents. The mode of occurrence is through fumes. There are always ther

mal springs found in connection with cinnabar. Each particular pebble in this con

glomerate appears covered with cinnabar. Small bowlders—the hardest kind of flint-

rock—are found also. All around this flint-rock, on the. surface, cinnabar is deposited,

it not having been able to force its way into this hard substance. On breaking this

mass of silica no indication of cinnabar is seen, showing that the fumes could not im

pregnate it. Several recently extinct hot springs are found in the neighborhood.

There are other evidences of recent origin than those referred to. From the top of the

chimney to where they are now working, they find disseminated all through the mass

iron-pyrites, which shows not the least indication of decomposition. In other mines,

as, for instance, the Pine Mountain region, evidently older in formation, the surface is

covered with red oxide of iron, produced by decomposition of iron-pyrites. In the

Oceanic this iron-pyrites is sometimes in cubical and regular masses, having a firm

adiated structure, and even experts have mistaken it for copper or gold.

Among the early locations made in San Simeon district is the lode

known as the Keystone, one mile further south, and still lower down.

Cross & Co., of San Francisco, agents of English capitalists largely en

gaged in mining on this coast, purchased this claim (1,200 feet) one year

ago, and have gone to work in earnest to prove its richness. A

shaft has been sunk to a depth of 80 feet on an incline with the ledge,

with satisfactory results. A tunnel 250 feet long taps this shaft. There

are 500 feet of drifts in the mine in different parts of the ledge. Twenty

miners are employed, and the force will soon be increased. The com

pany has a furnace in course of construction, the capacity of which will

be 12 tons per day. Large quantities of good ore are also on the dumps

at this mine.

All these mines lie due east of San Simeon Bay a distance of about

seven miles. The altitnde is 2,000 feet. Recently discoveries have been

made at the beadwaters of Santa Rosa Creek, six miles east of Cambria,

which attract considerable attention just now. It is the same character

of mineral as above described. The facilities for working these mines

are unusually favorable. Thereis plenty of wood and water close b'y, and

they are all accessible.

Description of leading mines of Kern County, California, 1874.

Cove mining district.—Name of mine, Sumner ; owners, Sumner Gold

and Silver Mining Company; length of location, 1,200, 1,800—3,00f>

feet ; course, northerly and southerly ; dip, west ; length of pay-zone, 700

- feet ; average width, 30 to 40 feet ; country-rock, granite ; character of

vein-matter, bluish quartz, with arsenical pyrites ; worked by both tun

nel and shaft; depth on vein in tunnel, 146 feet; depth of working-shaft,

same; number of levels opened, one; total length of drifts, 1,300 feet;

cost of hoisting-works, now just up, $100,000.

Operations of leading mines of Kern County, California, 1874.

Cove mining-district.—Name of mine, Sumner ; owners, Sumner Gold

and Silver Mining Company ; number of miners employed, 30 ; miners'

wages, $3.50 per day; cost of sinking, $30 per foot; cost of drifting,

$10 per foot; cost of stoping, $2 per ton; cost of mining, $2.50 per

ton extracted; cost of milling, $2 per ton; company uses its own

mill; number of tons extracted and worked, 5,000; average yield,

$40 per ton ; percentage of sulphurets, 1 per cent. ; total bullion-product,

$200,000.



CONDITION OF THE MINING INDUSTRY CALIFORNIA. 49

Statement of quartz-mills of Kern County, California, 1874.

Cove mining-district.—Name of mill, Sumner; owners, Sumner Gold

and Silver Mining Company; kind of power and amount, water—no

limit; number of stamps to mill, 16; weight of stamps, 700 pounds;

number of drops per minute, 90 ; number of pans, 1 ; number of concen

trators, 4 ; cost of mill, $25,000 ; capacity per 24 hours, 16 tons ; cost of

treatment, $2 per ton; tons crushed during the year, 5,000; method of

treating sulphurets, by pan.

Description of leading mines of San Diego County, California, 1874.

Banner district.—Name of mine, Chariot ; owners, Chariot Mill and

Mining Company ; length of location, 1,200 feet; course, N. 42' E. ; dip,

65°; length of pay-zone, 120 feet; average width, 6 feet; country-rock,

slate west, granite east; character of vein-matter, quartz, with clay

"gouge;" worked by shaft ; depth of working shaft, 260 feet; number

of levels opened, 2; total length of drifts, 500 feet; cost of hoisting

works, $5,000.

Reported by F. L. Perkins, superintendent.

Operations of leading mines of San Diego County, California, 1874.

Banner mining-district.—Name of mine, Chariot; owners, Chariot

Mill and Mining Company ; number of miners employed, 35 ; miners'

wages per day, $3; cost of sinking per foot, $60; cost of drifting per

foot, $20; cost of stoping per ton, $6; cost of mining per ton ex

tracted, $10; cost of milling per ton, $4; company uses its own mill;

number of tons extracted and worked, 2,500 ; average yield per ton, $55 ;

percentage sulphnrets, J one per cent. ; total bullion-product for 1874,

$138,864.69.

Reported by F. L. Perkins, superintendent.

Statement of quartz-mills of San Diego County, California, 1874.

Banner district.—Name of mill, Chariot Mill ; owners, Chariot Mill and

Mining Company ; kind of power, and amount, steam ; number of

stamps, 10 ; weight of stamps, 800 pounds ; number of drops per minute,

90; height of drop, 6 inches; number of concentrators, 5 ; cost of mill,

$20,000 ; capacity per 24 hours, 18 tons ; cost of treatment per ton, $4 ;

tons crushed during year, 2,500 ; method of treating sulphurets, selling

them.

Reported by F. L. Perkins, superintendent.

Description of leading mines, San Luis Obispo County, California, 1874.

San Simeon district.—Name of mine, Keystone Quicksilver; owners,

Cross & Co. ; length of location, 1,200 feet; course, north and south ;

dip, ea8t50°; length of pay-zone, 150 feet; average width, 3 feet ; coun

try-rock, serpentine ; character of vein-matter, sandstone ; worked by

both tunnel and shaft ; length of tunnels, 450 feet ; depth on vein in

tunnel, 185 feet ; depth of working-shaft, 80 feet ; number of levels

opened, 5 ; total length of drifts, 710 feet; cost of works, $30,000.

Reported by Cross & Co.

H. Ex. 177 4
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MARIPOSA COUNTY.

Mariposa County is bounded on the north by Tuolumne, south by

Fresno, and west by Merced, and extends from the edge of the San

Joaquin Valley to the summit of the Sierra range. Its length is about

sixty-live miles from east to west, and its width, from north to south,

about thirty miles. Merced, its principal river, has its source in the

mountain-fastnesses above the Yosemite Valley, in the regions of per

petual snow, and then flows over towering precipices and through deep

and precipitous canons until it reaches the western boundary of the

county. Nearly the whole of Mariposa is extremely rugged and mount

ainous, and there is comparatively little land suitable for agricultural

purposes. Quartz-mining is the principal business, and there are nu

merous lodes that have been profitably worked for many years.

The "Las Mariposas " grant, a large tract of land ceded by the Mex

ican government before California was acquired by the United States,

and which has since become the property of the Mariposa Land and

Mining Company, lies within the limits of this county. The Mariposa

grant covers an area of forty-eight thousand acres of land, inclnding;

some of the richest mineral-lands of the county, and within its limits

are the towns of Bear Valley, Princeton, and Mariposa.

I am indebted to Mr. Charles Schofield and Mr. G. E. Webber, of

Hornitos, for the following review of mining-operations in this county

for the past year:

The early mining history of this county is well known. It has stood among the first

counties of the State, but its rich placers have been almost entirely worked out, and

quartz-mining, for some years past, has not been prosecuted with much vigor. This

inactivity has been cansed partly by the failirre ot mivny of the early enterprises, on

account of the loose and careless way in which quartz-operations have been carried

on and the want of proper machinery, and partly on account of the stoppage of work

ou the Mariposa estate.

There are at present but two or three first-class mines regularly worked in thia

county. These are the Hite mine, on the South Fork of the Merced; the Hasloe mine,

on the north side of the main Merced River, and the Washington mine. I shall limit

this report to the latter and other mines of less importance in the same district.

The Washington mine is located in the Quartzburgh or Hornitos district, about one mile

and a half north of the latter town, and about a half mile west of the Hornitos and

Bear Valley stage-road. The surrounding landscape is a succession of low grass-covered

hills, with occasional patches of oak timber, though the most of this has been cut

down and used as firo-wood, leaving only the stumps and occasionally a tree to show

where a forest formerly stood. The country-rock is red sandstone, occasionally mixed

with slate and traversed by veins of green trap. Veins of gold-bearing quartz are

quite numerous, and crop out from nearly all the hills, most of which have been some

time or other claimed and prospected, though very few are being worked at present.

The Washington mine was located in 1850, and, with the exception of about three

years, from 1S64 to 1867-68, it has been worked nearly ever sinco, though with varied

success and several changes of ownership. The present company came into posses

sion in 1867, and built the mill now running, which is the third one, which has been

built in connection with the mine, the first having six stamps, the second ten, and

the present twenty. The latter is now nearly worn out, and a new one, with forty

stamps, is already projected to replace it. It is thought that the large body of rich

ore now in sight will fully justify the erection and furnish constant employment for a

mill of that size for many years to come. The mill was idle last winter and spring,

while the miners were engaged in sinking, drifting, and timbering. The mine was

only run about four months during the year, or from the 20th of June to the 10th of

October, and at the beginning of November was awaiting the erection of new more pow

erful hoisting-works, which were expected to be ready for use in two or three weeks.

The vein where it was then being worked is in some places 16 feet in width, solid

ore, which pays on an average about $'io gold per ton. This body was almost untouched

from the 400-foot to the 600-foot levels, and no one knows how much deeper.

For the pump and hoisting-works a boiler 4 feet in diameter and '26 feet in length,

with a good 60-horse -power engine, has been erected, with another boiler of smaller

dimensions as a reserve. A reversible engine is used for hoisting. It is estimated that
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these works will be sufficiently powerful to hoist water and rock from a depth of 2,000

feet. The rock is drawn in a car up a tram-way to the crusher in the mill.

Attached to the rear of the mill is one of Schofield's patent double-rigged concentra

tors, which receives the pulp directly from the battery without handling, and does the

concentrating for the whole twenty stamps, turning oft' about one ton of clean sul

phurets per day, worth $90 per ton, at a cost of $3 per day—the wages of two China

men—no power being required.

The snlphurets, when thus cleaned, are worked by chlorination, works for that pur

pose having been provided by the company, at a cost of about $6,000, consisting of a

roasting-furnace with three compartments, one above another, each of the necessary

capacity for roasting one ton at a charge ; and, as the time for keeping the charge in

each separate chamber is eight hours, three tons per day are usually roasted, with the

consumption of one and a half cords of wood per day, at $6 per cord. The whole

works, consisting of the mill, hoisting-works, and chlorination, consume about nine

cords of wood per day, at $6 per cord. For the chlorination, two tubs of three tons

capacity each are used, which are sufficient to keep pace with the furnace.

As all the work of roasting and chlorinating is now done by Chinamen, without the

services of an overseer, the whole cost does not exceed $9 per ton.

Next to the Washington in point of present importance is the Italian mine, located

about three-fourths of a mile east of the town, and owned by Signor Campodouica.

The mine iB opened to the depth of 150 feet by shaft, and shows a pay-shoot 120 feet

in length, averaging about 3 feet in thickness.

A new steam-mill, of five 750-pound stamp and 12-horse-power engine, was erected

about fifteen months ago, and has been running on about half time ever since. During

this period it has crushed about 2,000 tons of rock, averaging $12 per ton in free gold,

and containing 3 per cent. sulphurets, which will work $90 per ton. Only four meu

are employed iu the mine, one in the mill, and two Chinamen to hoist and spawl the

ruck.

The Pool Mining Company, recently incorporated, has commenced operations upon

a group of mines, five in number, located on Pool's ranch, about one mile east of the

Italian mine. These mines have been worked occasionally during the past twenty

years, sometimes by arrastras, and at other times by hauling the rock to custom-

mills, the yield having ranged all the way from $5 to $100 per ton. One hundred tons

worked during the present year turned out one ounce ($13) per ton. Samples recently

assayed, from one of the ledges about 2} feet thick, indicated $70 per tou ; and the

sulphurets, of which there is 10 per cent. in the rock, assay $110 per ton. The com

pany is about erecting on the lost-mentioned ledge an 8-etamp mill, which will

also be convenient to all the ledges, being not more than one-fourth of a mile from

the most distant. It will be driven from six to nine months of the year by water

from the Bear Creek ditch, in which the company owns an interest, and which it in

tends to improve with several large reservoirs, so as to keep water in reserve. By this

means, it is estimated that rook can be crushed at an expense of less than $1.50 per

ton, and the sulphurets concentrated at an additional expense of $3 for each ton of the

same.

The No. 9 mine is located about one mile northeast from the Pool mines, and on the

same water-ditch. It is owned by Major Hardwick and Frank Thorn. This vein

strikes nearly east and west, and dips about 30° north. It has been worked by shaft

to the depth of 125 feet, and shows a pay-shoot about 6 feet thick and 100 feet long.

About 2,000 tons of this rock was crushed by Dan Jones, at the Gaines Mill, two years

since, and yielded $7.50 per ton. But during the winter of 1873-'74 Major Hardwick

erected a mill with four stamps, propelled by a 33-foot over-shot water-wheel and

crashed about 200 tons, which averaged $9 per ton. The whole expense of mining,

hanling, and crushing the rock does not exceed $5 per ton.

The Gaines mine is located at the base of Bear Mountain, about four miles northeast

of Hornitas. The vein is a large one, and is represented to have been quite rich near

the surface, but to have soon run into a sulphuret rock which does not contain much

free gold ; and, as the mine was very wet, it was soon abandoned, and has not been

actively worked for the last eight or ten years. Eight tons of sulphurets from this

mine, worked at the Washington chlorination-works, about two years since, yielded

$1,200 to $1,500 per ton. There is a good 10-stamp steam-mill near this mine, belong

ing to the same company, which is now doing custom-work when any such work is to

be had. The charge for working is $4.50 and $5 per ton, according to quantity, but

the mill is not kept employed more than one-fourth of the time. There is now some

prospect of work being resumed upon the company's mine.

The old Doss mine now belongs to Mr. A. H. Brooks, who purchased it of MoCal-

longh three years ago for $13,000. It is located about one mile and a half southeasterly

from Hornitas. Its strike is north and south, and its dip 45° east. It has been worked

bv shaft 110 foot in depth, and develops a ledge 10 feet thick. all the way down, and

at least 12 O* the-bottom, of solid vein-matter. About 400 tons of rock from this mine,

worked by .Brooks & McCullough, about two years since, paid from $10 to $12 per
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ton, free gold, besides 15 per cent. snlphnrets, 28 tons of which, cleaned by Schofield s

concentrator, and worked at the Washington works last spring, yielded $23.28 per ton.

There is no mill belonging to this mine, nor even a good mill-site nearer than one milo

from it.

The foregoing are abont all the mines of any known valne that are worked at pres

ent in this district, except a few "pocket-mines" abont Hornitos, which are occasionally

worked, mostly by Mexicans, who sometimes make a " strike." Their good lock is gen

erally of short duration. They feast and frolic till their money is gone, and then hnnt

for more; bnt their days of fasting and toil between " strikes " are often longer than

their periods of success.

Quartz-mining generally in this connty is beginning to look np, and whoever re

ports npou it one year from now will probably record quite an improved state of affairs.

The principal mines on the Las Mariposas grant were described in the

Commissioner's report for 1869. Since 1870 but little has been done on

them. Mr. Edmund C. Burr, the manager of the Mariposa Land and

Mining Company, writes me as follows respecting the operations of

the company :

The principal object of the company now is the prosecution of the river tnnnel, com

mencing at a point on the Merced River near the Opbir Mills, and about 50 feet higher.

The course of the tnnnel is nearly southeast, running between the serpentine and blue

slates, and following a course parallel to the observed line of the outcrops. -

The projected length of the drift will be 17,500 feet. What has been accomplished

thns far amounts to 664 feet, np to 625 feet being only a drift of 7 feet by 7 feet 6 inches.

From 625 feet on it will be 10 feet by 7 feet 6 inches, the clear thus allowing the use

of two drilling-machines side by side.

The progress is necessarily slow at present, owing to the fact that we attack the slates

edgewise, a great deal of the force of the powder b eing wasted or lost. By the use of

two of the Burleigh drills we hope to make 150 feet per month. As ypt work has not

been carried on long enough to furnish us sufficient data by which to make an accurato

estimate.

As remarked, Burleigh mechanical drills are nsed, driven by compressed air. Ample

power is furnished by the company's dam on the Merced River.

The first object of the tunnel is to tap the Pine Tree vein abont 750 feet below the

present workings. At that time the tnnnel will be in 6,350 feet, bnt, as there are

numerous rich outcrops along the whole line from 900 feet on, it is hoped that we may

be taking ont ore long before we reach the Pine Tree. When the drift is in as far as the

Josephine mine it will be 2,000 feet below the outcrops.

It is now too early to say anything about proposed work on other parts of the estate,

but I hope to be able to give yon some information in time for your next report.

Since lost June no work has been done on the estate except placer-washing by Chi

nese and Italians, and it is almost impossible to obtain information from them.

The accompanying section will show the relations of the tunnel now

in progress to the leading mines at that end of the Mariposa estate.

Mariposa, like others of the mining-counties, has made but little

progress for the last few years, yet it possesses many resources that

will eventually be developed, and its resources are sufficient to support

a large population.

The following statistics are from official sources, and show something

of the present condition of mining in Mariposa County :

Full returns of the operations of the leading quartz-mines will be

found elsewhere. The following account of the mine at Hite's Cove is

the result of a personal visit made by me in June, 1874:

From Mariposa a road of eighteen or twenty miles leads over the

hills and along the Chowchilla Valley to this picturesque locality on

the South Merced.

A striking picture is presented from the summit of the last hill on the

road—a deep, precipitous, romantic gorge, through which tumbles the

South Merced; side-gorges emptying into this, and filling the landscape

Quartz-mills

Tons of ore crushed

Mining-ditches

Miles in length. . .

33

7,000

5

23
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with infinite variety of surface, clad in forest, chaparral, or *bold, out

cropping rocks ; opposite a steep, sharp, mountain-ridge, separating

the South Merced from the main river; beyond that, first a deep canon,

and then other ranges and summits. The canon is felt rather than seen.

One instinctively couceives, from the dim blue haze that hangs over it,

and from the configuration of the- mountains eastward, that it must

lead up to something grand. A safe presentiment ; for, by taking yon

der slender trail over the divide into the canon, and following up the

stream a dozen miles, one may ride under the shadow of a famous rock

known as El Capitan, and guarding the entrance of Yosemite. In fact,

this is one of the best trails into the Great Valley, though impracticable

for wheels, and at present not employed to any extent by tourists.

On the face of the divide already mentioned, may be seen the indica

tions of a successful and actively prosecuted mining enterprise—dumps,

both large and fresh ; cars running out of a tunnel, down a steep tram

way, to a stamp-mill, and tailings from the mill staining the current of

the stream. But not all these are visible from the top of the hill on the

Mariposa road. The buildings and the mill are too deep in the gorge

to be seen ; and the distance is too great for discerning the details, even

of such operations as would be otherwise visible. For the South Mer

ced flows some 2,500 feet below the hill-top, and the distance in air-line

obliquely across to the mines cannot be less than a mile. To reach the

mine after having seen it requires a journey of five or six miles down a

steep, zigzag trail, cut in the side of the hill. All the supplies for the

settlement and mine at Hite's Cove are carried down this trail. The

wagon-road ends a mile or two below the summit of the hill, at a store

house, where everything is unloaded till required. We passed a gang

of Chinamen laboriously rolling over and over, down the trail, a heavy

iron-casting for the mill.

Arrived at the bottom of the tedious hill, we gallop for a mile along

the banks of the river, and at last, turning a projecting point, come

suddenly upon the settlement, situated at the narrowest part of the

rocky gorge, and plastered, as it were, against the mountain-side. A

slender suspension-bridge leads over to the cluster of buildings, com

prising boarding-house, store, stamp-mill, a dwelling or two, black

smith's shop, &c The houses stand on narrow terraces, wherever they

cau get room ; and above them all the blue dump of the mines, a thou

sand feet higher than the river, hangs like a horn of plenty inverted

over the settlement. This is indeed scarcely a figure of speech. The

mine is the sole source of existence of a settlement in this wild, se

cluded hole in the mountains. Mine, town, and everything belong to

Mr. John ft. Hito and his partner; and for about eleven years, almost

unheard of by the outside world, they have been steadily and profitably

moving. Not being a stock company, and having no motive for adver

tising the value of the property, £hey have made no appearance in Cal

ifornia street, or Wall street, or Lombard street, and at this day few

Californians, even, are aware of the existence at Hite's Cove of one of

the most remunerative mines of the State.

The characteristic features of the Hite's Cove mine may be summed

up as follows: Vein, 4 to 18 feet wide ; course, northwest and southeast,

nearly ; dip, 80° northeast ; country-rock, slate ; quartz, white and

blui-sb, with black seams, and heavily charged in places with arsenical

pyrites. The gold is flue and seldom visible. Average yield in mill,

the year round, $35 per ton. Length of claim, 1,500 feet ; no mines on

extensions. Within the claim, three pay-chutes, between which the

vein pinches. The largest is ou the west end, and extends horizontally
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300 feet. Vertical depth, unknown. Another, at the east end, is 250

feet in horizontal ; and between these two there is a third, of smaller

dimensions. In depth, the limits of these bodies have not been reached,

though they are opened through a vertical distance of 000 feet.

The mountain in which this vein occurs has a general course not far

from that of the vein. The outcrop is perhaps a thousand feet above

the river. The entries to the mine, besides the discovery-shaft, are two

cross-tunnels, cutting through the foot-wall. The upper tunnel is 210

feet long, and the lower one, 500 feet below, is 1,400 feet long. The

latter has been recently completed, and will be the working-entry.

The body of reserves is nearly 600 feet in height, measured on the vein.

As to the quality, both tunuels and the wings and shafts in the vein

corroborate the prolonged experience of the mill, in promising a main

tenance for years to come of the uniformly .profitable character of the

quartz. It contains an average proportion of 2 to 3 per cent. of arseni

cal pyrites. In pieces which are more heavily impregnated, or mass

ively charged with sulphurets, the contents of gold are high—running

up sometimes into the hundreds. The complete natural drainage, easy

transportation to mill, and large size of the lode, render mining cheap.

Last year the mining-expense was $2.45 per ton of rock worked. Reck

oning as much more for milling, (an excessive estimate, since the mill

is run with a turbine-wheel,) we have the total running expense, to

which, fortunately, there are no heavy office-expenses, law-fees, salaries,

&c, to be added. Mr. Hite manages the mine himself. Miners' wages,

$50 and $55 coin per month, with board.

The mill, close to the river, contains 20 stamps, weighing 500 pounds

each, and dropping 9 inches 65 to 70 times per minute. The capacity

is 20 tons per day, or 1.33 tons daily, per horse power exerted by the

fall of the stamps—a good average degree of efficiency. Quicksilver is

used in the battery ami on a small apron (copper-plated) in front.

After this, the pulp is treated in Wheeler & Randall Excelsior pans, of

which there are three to the 20 stamps, and settled in one large Varney

pan, which is palpably insufficient lor the work it has to do. There

ought to be at least two settlers.

A Peer & Lanquist concentrator, for concentrating the sulphurets

after panning, is on trial in the mill. It is a cast iron, ellipsoidal, con

cave shaking-table, evidently intended to imitate the motions of the

horn-spoon and pan of the placer-miner. These hand-implements are

mechanically not satisfactory, but imperfect and slow in operation.

Their excellence consists in their cheapness, portability, and rndeness.

Rndeness may be a virtue in a tool under some circumstances. Thus

a jack-knife is rnde compared with a chisel, gouge, or anger; that is,

rnde for each special purpose. But its rndeness leaves room for varied

application and the control of the skilled hand. The thing to cany in

one's pocket is a jack-knife. And so a horn-spoon or pan, which leaves

everything to the skill of the operator, varying his motions to the nicest

shades of necessity, is a very good thing to be joined to human intelli

gence for the performance of work. But I would as soon think of build

ing a machine with an arm and a knife to whittle bed-posts, instead of

a lathe to turn them, as to imitate in rigid mechanism the free swing

and shake of the pan, or the delicate and variable indications of the

spoon. Moreover, these two contrivances concentrate without previous

concentration or sizing, which ought never to be done with a machine.

The reduction of all material to uniform grades of fineness is an indis*

pensable prerequisite to successful concentration, as might be shown

with learned equations and demonstrations, if the principle were not so
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well known. There is nothing in the results obtained thus far at the

Hite's Cove mill, from the concentration referred to, to invalidate the

considerations jnst set forth. Bat the trial was not yet over at the time

of my visit.

A Blake crusher prepares the rock for the stamps, to which it is de

livered by a Stanford self-feeder, (described and figured in my report

rendered in 1873.) Mr. Hite says it works very well, securing no special

saving of labor, but an increased capacity of one-fifth for the mill. The

loss of quicksilver in this, mill is insignificant—about three flasks per

annum. The greater part is used in pans and settler.
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TUOLUMNE COUNTY.

Tuolamue County is bounded on the north by Calaveras, and on the

south by Mariposa, and extends from Stanislans County on the west to

the summit of the Sierra on the east. The Tuolumne River, rising in the

Sierras, in the region of perpetual snow, flows through the central por

tion of this county. The Stanislans River, which separates this county

from Calaveras, has two branches, which rise in the higher Sierras, and

have their whole length in this county, and these rivers, with the Tuo

lumne and its branches, all flow through deep and precipitous canons,

abounding in grand and picturesque scenery. This county, like Cala

veras, has been noted for its rich placer-mines, and it still contains great

undeveloped mineral resources.

One of the most striking and remarkable geological formations in the

State is Table Mountain, which extends for nearly thirty miles, and is

composed of masses of basaltic lava, with nearly vertical sides and

flat on the top, the summit being at an elevation of about 2,000 feet

above the Stanislans River, near which it runs for a considerable dis

tance. In this mountain there are rich deposits of gold-bearing gravel,

some of which are still profitably worked. Some of the gulches

and creeks of this county have been immensely rich. At present, how

ever, there is but comparatively little placer-mining done. Considera

ble attention is paid to quartz-mining, and many rich lodes have been

discovered ; and when this interest is more fully developed, there is good

reason to believe that Tuolumne will again take a prominent place as a

producer of the precious metals.

The county at one time contained several towns of importance, but

most of them give little evidence of their former prosperity. Where

were once thriving and populous mining-camps, in some instances hardly

a building is left to mark the spot, and even the soil has been washed

away to secure the mineral wealth which it coutained.

Sonora, the county-seat, has, however, been more fortunate, and it

still remains a beantiful and prosperous mountain town, and a place of

considerable business. Columbia, at one time its rival, and equal in

population and wealth, has rapidly gone to decay. Fine brick

buildings have been torn down, in order that the ground unon whieh

they stood might be. mined, and this practice has continued until a large

portion of the town, with its public streets, building-sites, and fine gar

dens and ornamental grounds, has been washed away, leaving in their

places the unsightly debris and uneven surface of the worked out

mining-claims.

Other towns once noted throughout the mining-districts of the State

have shared a similar late, and none in the county have wholly escaped.

Tuolumne County has 24 .quartz-mills, crushing from 10,000 to 15,000

tons per annum, and four mining-ditches, aggregating one hundred miles

in length, and supplying 2,500 miners' inches of water (about 70,000,000

gallons daily.)

In comniou with Mariposa on the south and Calaveras on the north,

this county has two systems of quartz-ledges, one occurring in the

granite in the higher portion of the county, the other in the slates. The

latter is generally known as the mother lode. The representative mine

of the county, in granite formation, has been the Confidence, owned by

Jesse Halladay and others, and situated thirteen miles northwest of

Sonora. The company's claim consists of 2,500 linear feet, of which

only the northern portion has been explored. 1 have been permitted to

make the following extracts from a report by Mr. Ashburner, M. E. :
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V

The Confidence vein has a direction about northwest and southeast. It lies very

flat, dipping to the east at an angle of 24°. The country-rock is granite. The main

shaft is sunk on the dip of the vein 665 feet, or about 270 feet vertical depth.

Five levels have been opened. Nos. 1 and 2 have a length of about 400 feet each.

Nos. 3 and 4 have been driven from 300 to 350 feet north of the shaft. No. 5, the lowest

level, has been driven north 636 feet and south 60 feet. The shaft has been sunk 115

feet below this level.

The various drifts showed the following width of ledge : In No. 1 a large body of

pay-ore was opened, the vein averaging 3 feet in thickness north of the shaft, and 8

feot in thickness south of the shaft. No. 2 developed a large body of rich quartz, av

eraging 7 feet in thickness. The shoot here bad a length of 70 feet, and the yield was

about §31 per ton. South of the shaft the vein was 13 feet thick in places, and the

yield varied from §5 to $15 per ton.

The No. 3 level was run on a vein 12 feet wide ; it developed a fine body of quartz,

averaging 10 feet in thickness up to the No. 2 level for a length of 85 feet. Tho quartz

between these two levels is said to have paid at the rate of $47.25 per ton. The end

of this shoot is about 150 feet from the shaft where the quartz pinches out. At this

point the drift bends to the west and continues in barren ground 29 feet to the foot-

wall, which it follows in a northerly direction on an irregular bunchy body of quartz

of good quality. The end of the drift is 300 feet from the shaft following its continu

ally changing course, or about 250 feet in a straight line following tho general direc

tion of the vein. At this point the vein has pinched out ; the foot-wall of granite is

visible, but the upper or hanging wall is a hard barren rock, 7ery different from the

eastern country.

On the No. 4 level the first 200 feet of the drift passes through quartz of a lower

grade than that above, paying about $7 per ton', and the vein varies in width from S

to 18 feet. From this point there is a pinch for 50 feet ; thon there is a shoot of good

ore, paying about $20 per ton for 90 feet ; then for 35 feet the drift passes through bar

ren matter to its end. This shoot of quartz was about 20 inches thick, and lies next

the foot-wall ; above it is the same barren rock which is found in the No. 3 level, and

also, as will be stated hereafter, in the level below. Above this level all the quartz in

the shoot has been removed ; below work was continued by underhand stoping until

the yield fell off to $5 and $8 per ton, which left little or no margin for profit, and the

stopes were abandoned, in hopes of meeting with the shoot in the fifth level.

L*vel No. 5 yielded some rich rock, a small quantity milling as high as $75 per ton,

but the vein was irregular, narrow, and uncertain where rich and of low grade whero

it was wide.

The work of developing this mine wjs commenced in Janniry, 1868, and continued

until 1873, when work was suspended, owing to tho rich shoot of ore abovo described,

which had paid largely in the upper levels, becoming poor in depth, and at that time

it was not deemed advisable to incur the expense of prospecting new ground.

The first work done consisted in clearing out and opening the adit level which had

been driven many years previously by the former owners. A shaft was snuk on tho vein

to a depth of 50 feet. A level was opened at this point and tho vein drifted north 150

feet, and sonth the same distance. The present hoisting and pumping works wero

erected in September, 1868, and the work of prospecting was actively continued until

the results warranted the erection of a mill, which was begun in Jane, 1369, and com

menced running Soptomber 1 of the same year. This mill consisted at first of 20

stomps and 1 arrastra 9 foot in diameter. These wero increased in March, 1870, to 30

stamps, and 2 more arrastras wero added in June of the same year. Subsequently,

dnring the summer of 1871, 10 more stamps were added, making the mill, as it now

stands, to consist of 40 stamps and 3 arrastras, with a crushing and amalgamating

capacity of from 40 to 50 tons daily, depending upon the fineness of the screens em

ployed. There is also a large-size rock-breaker, of a capacity of 50 tons during twelve

hours running. This machinery is driven by a 60-horse-power engine. At the mouth

of the shaft there is an engine of about 50 horse^power, for driving the pumps and

hoisting-works. The quartz, after being hoisted to the surface, is passed over a short

tramway and dumped upon the mill-floor, so that it requires no superfluous handling.

Between September I, 1869, when the mill began crushing, to October 25, 1873, when

work was suspended, about 32)000 tons of quartz were treated. This quartz varied in

yield dnring periods of several months from $9 or §10 per ton to $33. A largo quantity

was treated which yielded still higher, and several runs mado which paid nearly

or quite $60 per ton. The gross amount of bullion produced was $522,222.52, which

would give for the average $16.32 per ton. The detailed statement of the receipts is

us follows, the figures having been taken from tfbe books of the company :
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Detailed statement of the receipts.

Date.
Quartz
worked.

Ticld.
Yield pec

ton.

From September 1, 1869, to Juno 1, 1870 .
From Juno 1, 1870, to Jane 28, 1871

From January 28, 1871, to Jnne 6, 1871...
From Jane 6, 1871, to March 20, 1873

From prrattras, between Jnne 1, 1870, and March 26, 1873..

From March 20 to October 25, 1873.

TotJ

Ton).
Uncertain

6,850
3,439
14,843

•25, 138

#136, 004 90
107,314 14
1 13, 834 95
140, 172 46

498.24ti 45
19, 238 08

517, 484 .13

4, 737 9s

522, 222 52

The actual cost of mining and milling the quartz while the mill was in operation

was $7.64 per ton. The total expenses of all kinds were, from January, ] 868, when work

first commenced, to October 25, 1873, $356,167.69. These expenses inclnde the cost of

the property originally, the cost of the mill and hoisting-works, the work of opening

the mine, as well as all other expenses.

PXPKN8ES.

General expense account $110,043 45

Mill and machinery account 32, 320 14

Fuel 24,417 62

Sundries 8, 789 64

Mill-labor 40,971 58

Mine-labor 139,645 26

Total 356, 187 69

Tho general expense and mill and machinery accounts, aggregating $142,363.59, com

prise the cost of mine and mill supplies, salaries of superintendent and book-keeper,

wages of several surface-men, express-charges, keeping ot horses, and all other incidental

expenses, such as surveying and taxes. Also inclnded in these accounts are several

items not properly chargeable to the working of the property. These are principally

the original cost of tho property, the cost of the mill and hoisting-works, as well as of

all other buildings connected with the plant. All these expenses could not have

amounted to less than $60,000 or $70,000. This sum, or say $65,000, should therefore be

deducted from the expenses given above, in order to arrive at the profits realized exclu

sive of original cost, &c We should have then :

Receipts from bullion as given above $522,222 52

Total expenses as given abovo $356, 187 69

Deduct 65,000 00

291, 187 69

Profit 231, OSi S3

Mr. Ashburner farther says :

Of the 2,500 feet of ground embraced by this property, only about 300 have been

really proved, most of which with exceedingly satisfactory results. No work to speak

of has been done upon the Independence, and none at all upon the Jesse. Although

the fifth level, which is the longest, did not turn out favorably, I do not yet consider

the work performed there as demonstrating definitely the valuelessness of that portion

of the mine.

Bearing in mind what precedes, namely, that this drift runs next the foot-wall, the

occurrence of the irregular masses of quartz found there presents no new features dif

ferent from what I am informed were met with in the upper works in what is known

as the foot-wall vein, for, accepting the conclusion that there are two distinct veins,

it appears clear that in many portions of the mine what now remains above the

vein, and is called the hanging wall, is not the real hanging wall, and should not

be so regarded until after further search and drifts have been run toward the east

into the country-granite. This hanging wall, so called, is a fine-grained homoge

neous rock, greasy to the touch, and probably containing maguesia, which very likely

forms, in connection with tho quartz, the filling of the fissure in the granite, for in

many places it appears intrnded into the mass of the vein, leaving quartz on both
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Bides. The granite of both the eastern and western country is generally similar in

composition, though perhaps that on the under or foot side of the vein may contain

hornblende, which renders it darker and harder, while that of the upper or hanging

wall is so far much softer and pervious to water. In the fourth level, where I had an

opportunity of examining this granite, I found it very soft, even friable, and much

stained by oxide of iron. All the water in the mine is said to come from and through

the eastern country, showing this rock to he generally permeable, while the filling of

the fissure, being more compact, is not.

Drift-mining on the old channels underlying the basaltic capping of

Table Mountain still continues, and, in the main, with excellent results.

This class of mining has been fully described, under heading of Sierra

County, in present report. The Alpha Company, near Jamestown, has

demonstrated the existence of two channels under the mountain ; these

are known as the "front" and " back" channels, and are separated by a

high rim. That on the east side is the most ancient, and is known as

the Caldwell or Saratoga Channel, and carries heavy, black, coarse gold,

wherever it has been struck in Table Mountain. The west channel is of

later formation, and carries finer and brighter gold ; no black gold is

found in this, and no pipe clay, as is the case in the other. Miners are

positive there are two distinct channels, and that both have been found

at the head of the mountain, at the Buckeye, and also at the Humbug

or Blue Gravel claims, several miles apart, would seem to prove the fact.

Description of leading mines of Tuolumne County, California, 1874.

Eighteen Miles Southeast of Sonora.—Name of mine, Buchanan ; own

ers, Tulloch & Gashwiler; length of location, 1,650 feet; course,

southwest and northeast; dip, 70° east; length of pay-zone, 200 feet ;

average width, 6 feet; country-rock, slate; character of vein-matter,

sulphurets and free gold ; worked by tunnel, 400 feet on vein ; depth

on vein in tunnel, 130 feet; depth of winze below tunnel, 100 feet;

1 level opened below tunnel ; total length of working-drifts, 100 feet.

Reported by J. Tulloch.

Operations of leading mines of Tuolumne County, California, 1874.

Eighteen Miles Southeast of Sonora.—Name of mine, Buchanan ; own

ers, Tulloch & Gashwiler; number of miners employed, 6; miners'

wages per day, $3; cost of mining per ton extracted, $4; cost of mill

ing per ton, $2; company works its own mill; number of tons ex

tracted and worked, 300 tons per month ; average yield per ton, $20 ;

percentage sulphnrets, 2 per cent.

Reported by J. Tulloch.

Statement of quartz-milh, Tuolumne County, California, 1874.

&
Kindo'power. a

1

Name. Location. Owners.
0OampB.

No.
8
16

Lb:
600
650

Buchsnnn. Steam
Spring Gulch Mining Com

pany.

Water....
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Statement of quartz-milU, Tuolumne County, California, 1874—Continued.

Name.

Buchanan
Spring (riilcb .

Kb.
B0
7j

Inch.
6
8

s

Kb. A'o. Dolls.
II). (UK)
7, 500

 

I'

in
10

S 5

= 6.

Dolls. Tons.
•1,000

U,efc0

ilcthoil of treating
sulpbareta.

Pan and armstra.
Nut treated.

* SturieH in September.

CALAVERAS COUNTY.

•

Calaveras County derives its name from the Calaveras River, which

runs through its central portion. It is hounded by Amador on the

north—and separated from that county by the Mokelumue River—and

by Tnolumue County on the south, its boundary on that side being the

Stanislans River. It has an average width of about twenty miles, and

extends, from the edge of the Sau Joaquin Valley on the west to the

summit of the Sierra Nevadas on the east, a distance of about fifty

miles. In everything that relates to its topography, soil, climate, and

natural productions, it is very similar in character to Amador County.

Bear Mountain, a rocky wooded range, about 2,000 feet high, runs across

the county from north to south, dividing it into two sections, the western

or lower section being composed of foot-hills and low, rolling-prairie

lands, while the eastern or upper section is more rugged and broken.

West of the Bear Mountain range are extensive copper-veins, some

valuable quartz-lodes, mines of iron and manganese, and quarries of

slate of an excellent quality. The hills of this portion of the county

are sparsely covered with oak trees, but it has no timber suitable lor

other purposes than for fuel. This region is also naturally arid. That

portion of the county east of the Bear Mountain range has contained

some of the richest placer-diggings ever discovered in the State, and

this kind of mining is still extensively carried on in several localities,

hydranlic washing having taken the place of the original and primitive

ways of prosecuting this work. There are also many very valuable

quartz mines, and considerable attention is now being paid to the devel

opment of this important interest. There are inexhanstible quarries of

marble and limestone, and also valuable deposits of brown hemitite iron-

ore in close proximity thereto. In the more elevated portions of the

county are extensive pine, cedar, and redwood forests. In this timber-

belt are situated the celebrated groves of the Sequoia gigantea, called,

before their genus was determined, Washingtonia by patriotic Ameri

cans, Wellingtonia by English tourists, and known to mankind in gen

eral as the Big Trees of California.

The most important towns of this county are San Andreas and Moke-

lumne Hill. San Andreas, the county-seat, is located near the center

of the county, in what was formerly a rich mineral district. There is

still some mining done in this vicinity, both in placers and in quartz,

but the business of the town is much less than formerly. Mokelumne

Hill is situated in the northern part of the county, and was at one time

one of the most prosperous in the southern mines of California. In this

vicinity were some fabulously-rich placer-diggings, and there are still

hydranlic claims that are being worked with profit. There are also
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several valuable quartz-mines in this district. This town is very

romantically located, in a rugged and broken region, adjacent to the

Mokelumne River, and notwithstanding the decline in business result

ing from the exhanstion of the placer-mines, it is still one of the most

beantiful towns in the mountain counties of California.

Copperopolis, located on the copper-belt, which passes through the

western portion of the county, was at one time one of the most impor

tant towns in the county, being supported by the copper-mines that

during several years were extensively and profitably worked at this

place. These mines are not exhansted, but the great cost of transport

ing the ores to the seaboard makes it unprofitable to work them at

present. Murphy's, situated in the southern part of the county, was

one of the early mining-camps of this region, and in its vicinity were

formerly extensive and rich placer-diggings, which have, however, been

for several miles at an elevation of some 2,000 feet above the Stanislaus

River. On this table-land are also situated the former prosperous min

ing-towns of Vallecito and Douglass Camp. This district was formerly

very populous, but, like all the placer-mining regions, has declined, and

these towns retain tew signs of their former prosperity. In the vicinity

of Vallecito hydraulic mining is still being extensively carried on, and

there is yet considerable ground that oan be profitably worked by this

process.

There are in the limits of the county twenty-two mining-ditches,

aggregating four hundred and ninety miles in length. The amount of

water used per day will approximate 4,000 inches. The county contains

thirty-four quartz-mills, crushing from 30,000 to 40,000 tons annually.

Calaveras County contains several hundred quartz-mines, but not

more than ten or fifteen have been worked with profit during the past

year. The prominent districts are West Point, Sheep Ranch, and San

Bruno. The large quartz-vein or series of veins known as the Mother

lode traverses the county from north to south, but, with the exception of

the Palouia or Gwin mine, situated near Mokelumne Hill, and which

has attained a depth of 1,000 feet, there are no marked successes to

record in working this belt in Calaveras County. Several mines on the

mother lode, at Angel's Camp, have temporarily suspended operations.

Quartz-mining is actively carried on at West Point and vicinity,

where the Sanderson mine has a promising 2-foot ledge developed to

a depth of 400 feet. The Zacatecas and Prussian Hill mines, in the same

disirict, have developed strong veins. The formation here is granite.

The Sheep Ranch mine, owned by Wallace & Ferguson, has produced

during the fiscal year ending October 31, 1874, the sum of $61,000. The

expense of working the mine and milling the ore ranged from $800 to

$1,200 per month during that period. Taking $1,000 per month as

the average expense, the net profit of the mine for the year was

$49,000. The ledge Is not worked upon an extensive scale, it being

only necessary to take out rock fast enough to supply a 5-stamp mill,

that beiug the capacity of the battery that has done all the crushing.

The Glencoe district is situated ten miles northeast from Mokelumne

Hill, on the east of the south fork of the Mokelumne River, south of

West Point district. The district has numerous veins of gold-bearing

quartz, mostly rnailing in an easterly and westerly course, in a slate

formation. Facilities for mining are here excellent, there being an

abundance of wood and water, good roads, and a genial climate.

The Good Hope mine, which has the deepest shaft in the district, was

formerly worked by Mexicans, with the aid of arrastras. - In 1872 it was

mostly exhausted. This town
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purchased by the present owner, C. J. Garland, who erected substantial

steam hoisting-works, and sunk a shaft 270 feet. The former owners

had run a tunnel 300 feet, which struck the vein at a depth of 130 feet,

where the ledge had an average width of- 3 feet. The pay-shoot was

found to be 125 feet in length, and the ore averaged $18 per ton. From

the surface to 40 feet below the tunnel-level the vein stood nearly verti

cal, inclining somewhat to the south. Forty feet below the tunnel the

vein was broken and inclined north. At 260 feet the vein came in regu

lar, with a slight dip to south ; fissure from 3 to 4 feet ; pay-vein 1 foot,

and widenmg as sinking progressed. Work was suspended in mine in

December, 1873. In connection with the mine is a substantial 18-stamp

steam-mill, furnished with four of Cochrane's antomaton self-feeders—an

excellent machine, feeding all kinds of ores, wet or dry, with great

regularity, adding much to capacity of stamps and saving materially in

labor, wear, and breakage of shoes and dies. Since work was suspended

in the Good Hope mine the mill has been employed part of the time in

crushing ore from other mines in the district.

The San Bruno mine is situated on the same vein east of the Good

Hope. It has been worked through a tunnel to the depth of about 250

feet. They have several shoots of ore, though the present company

have taken ore only from one. The ore is of high grade, milling from $25

to $60 per ton. The San Bruno* mine is owned by Charles Houchner,

William Sigler, and Keys. The company is, at present putting steam

hoisting-works in the tunnel forthe purpose of working themen at greater

depth.

The San Bruno, like the Good Hope and other prominent mines of

the district, is an east and west location, in slate formation. It was

worked by Mexicans before it came into the possession of the present

owners, but no great depth was attained by them—their lowest work

ings being 150 feet. The principal chimney or ore-shoot has a length

of 1 50 feet, and varies in thickness from 1 to 3 feet. The mine is opened

by a series of tunnels run on the ledge and a connecting engine-shaft.

About 422 tons of ore have been crushed during the present year,

yielding $13,700.

The Monte Christo mine, owned by Albright, Rochenbach & Co., is

situated south of the San Bruno. Average width of vein, 2 feet; aver

age pay to the ton, $30. The pay-shoot, which at the surface was only

6 feet in length, increased to 52 feet at the 125-foot level.

The Barney mine, owned by Skinner & Co., is situated just east of

Mosquito Gulch, a few rods above Good Hope mill. Vein worked by

tunnel to a depth of about 80 feet. Vein from 1 to 4 feet. First pay-

shoot 50 feet in length. On high grade, paying from $20 to $60 per toD.

Mine at present leased to Abbus & Co., who have extended tunnel

and struck auother shoot of ore that prospects well.

The Bismarck mine is owned by Michler & Trask. Two shoots of ore,

each 20 feet long. Mine worked through shaft to depth of 90 feet.

First shoot of ore 15 feet from shaft ; barren between shoots, which are

25 feet apart. Width of vein from 10 to 16 inches. On high grade,

first shoot milling from $100 to $125 per ton, second shoot from $60 to

$80. Steam hoisting-works small, and inadequate for the further work

ing of mine.

The Mosquito mine, formerly Valentine, once the most famous mine

in the county, is now owned by Bancroft, Knight & Co. First worked

by Mexicans, some twenty years ago, who ran 100 mule-arrastras for a

long time, supporting a large number of miners. A 15-stamp mill was

erected on this mine and run with success for a time, but the pay-shoot
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was lost and operations suspended until the property passed into the

hands of the present owners, who bave run a tunnel which strikes the

ledge at a depth of 240 feet. This is a large vein, varying in width

from 8 to 40 feet, with a chimney exposed on surface to a length of 200

feet. It is reasonable to suppose that energetic prospecting of the

ground on the tunnel-level would discover the lost shoot of ore so clearly

defined above.

The Woodcock, owned by Fairchild, Wellets & Smith, is worked by

a tunnel 200 feet below surface. The vein is from 1 to 6 feet in width,

and the ore at present of low grade. There are many other mines in

the district which have not been worked this year.

At Mokelumue Hill several hydranlic claims are being successfully

worked, and at Central Hill or vicinity some very rich gravel-mines

have recently been struck, that are being worked by tunnels and shafts,

and paying largely. The ground is all secured under the United States

mining-law, and is owned by few individuals, in lots from 40 to 160

acres, thus exclnding the many from any advantages of the discovery,

except to work for daily wages.

A company has been formed in San Francisco for the purpose of

working a group of mines on Carson Hill, in this county, forming a portion

of the Mother lode. These mines were worked several years since, and

noted for their yield of ores of telhiride of gold, but, *he ore proving

refractory by the ordinary mill process, the project was abandoned in

1865.

The situation of the mines is advantageous; Carson Hill, on the sum

mit, is 2,400 feet above the sea-level. The Stanislans River, at- Robin

son's ferry, 800 feet ; a difference of 1,600. By running a tunnel from

near the river lengthwise on the Stanislans vein, the work of ore-ex

traction will be easy, and it is expected that the ore extracted in run

ning this tunnel will pay the expenses. To strike the lower-works of

the Stanislaus, the tunnel would have to run about 650 feet, and would

then drain the mines. The declivity of the hill being sha*rp, the veins

will be reached on the eastern side by new tunnels at a depth of 500 or

600 feet, and reduction-works erected near by. Three mill-sites, with

the old Coyote mill, belong to the property. The Stanislans lode forms

the middle branch of the Mother lode, of which the extreme end on the

summit of Carson Hill is the famous Carson mine, only the Melones

Point Rock, of 1,275 feet in extent, being between the Mineral Mount

ain and the Morgan. This last mine produced in 1850-'51, by arrastras

and hand-mortars, over one million and a half dollars, as reported by

Ross Browne in 1868. In the Stanislans lode the rich deposits were

found in chimneys and in the small quartz feeders which follow the line

of slate formation, and at the junction of these with the principal lead.

The compact quartz varies from 4 to 6 feet in thickness, and contains

rich sulphurets. The free gold which was found on the surface was

soon replaced by tellurets of gold and silver and anriferous iron-pyrites.

The ores are known to be exceedingly rich, but only from 5 to 10 per

cent. were saved by the common mill process. Mr. Kiistel recommends

that the ore be crushed, concentrated, and roasted in furnaces. The

expense of treatment is estimated at from $12 to $15 per ton. The ore

is exceedingly rich, a sample of 50 bags, weighing 5,710 pounds, having

yielded by chemical treatment $3,555.94.

The Garibaldi mine is located two miles below Robinson's Ferry, on

the Stanislans River, and is owned by L. J. Lewis and the estate of J.

P. Rogers, M. D., of San Francisco. They have employed from ten to

fifteen white men, with some Chinese. Wages range from $3 down to

H. Ex. 177 5
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$1.50 per day. The work done on the mine is one shaft, 47 feet, which

is to connect with a drift in ore for ventilation. A tunnel 152 feet is

run, which crosscuts the ledge where the vein of pay-ore is 13 feet wide.

It contains " ribbon-rock" of the same character as that in the Amador

mine. There is a drift on the vein 70 feet long, showing a large body of

milling-ore lying between slate and greenstone. Openings on the sur

face have been made in several places to trace the ledge, but all perma

nent work will be done through the tunnel and by levels run on the

vein on the north end of the mine, where backs can be had over 600 feet

high, between the lower level (which is above water-line) and the top of

the hill. The vein dips at 45°, and runs north 47° west. The owners

claim 3,000 feet in length. There are 160 acres of gravel-land lying

between the vein and the river, which will pay well when a ditch, two

miles long, is built to receive the 5,000 inches of water that can be had

free, even in the dryest season. This will be sufficient for running 200

stamps. Cost of mining and milling the ore is not expected to exceed

$2.50 per ton. Average yield per ton, about $10, though ore has been

milled yielding as high as $28 per tonv There is 2 per cent. of sulpha-

rets in the ore, which, after concentration, are worth about $60 per ton.

For the foregoing figures I am indebted to Mr. L. J. Lewis, one of the

proprietors.
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AMADOR COUNTY.

This county is situated east of the San Joaquin Valley, and is the

northernmost of the tier of mountain counties on the eastern side of the

San Joaquin basin. It extends from the edge of the valley proper to

the summit of the Sierra range, and has a total area of about six hun

dred square miles. In its western portion there is considerable good

arable and grazing land. Jackson and lone Valleys are particularly

fertile. Amador, however, excels in its mineral wealth, and its rich

quartz and placer gold-mines, veins of copper, quarries of marble and

slate, and extensive deposits of coal make it one of the richest counties

in California. The leading interest at the present time is quartz-mining,

some of the most valuable lodes on the Pacific coast being located here.

Some of these mines have been profitably worked for twenty years and

are still valuable. There are still valuable placer-mines which can be

profitably worked since the completion of a large mining canal, recently

constructed to lead the waters of the Mokelumne River into the mining-

districts. Several rich veins of copper-ore have been discovered, and

one has been profitably worked for several years.

One of the prospective sources of wealth possessed by this county is

a deposit df lignite coal, which is believed to extend through the west

ern portion of the county. The deposit has been fonnd in different

localities, and in places it is very extensive. Where excavations have

been made to test its existence and extent, the vein has been found

ranging from 4 to 10 feet in thickness, and in places it is fully one-half

mile in width. From the developments already made, it is evident that

a large supply of cheap fuel will be easily obtained. This coal is well

adapted for manufacturing purposes, and has been successfully used for

several years at a steam dour-mill at lone City, and more recently at

the quartz-mills of Sutter Creek.

The principal towns of Amador are Jackson, Sutter Creek, Volcano,

and lone City. Jackson, the county-seat, was during'the era of placer-

mining a place of considerable importance. It has a history similar to

most of the mining-towns of California, having passed through eras of

prosperity and adversity. The exhaustion of the placer-mines, and the

consequent withdrawal from the locality of the large population that

had been supported by that industry, seriously damaged the business-

prospects of the town ; but the development of the rich quartz-mines in

the vicinity and the horticultural and agricultural resources of the sur

rounding country will eventually canse this place to recover something

of its former prosperity. In the immediate vicinity of Jackson are

many valuable quartz-mines that are profitably worked. Sutter Creek

is a town of considerable importance, principally supported by the rich

and extensive quartz- mines in the vicinity. Here are some of the finest

and most complete quartz mills in California, and the annual yield of

the precious metal is constantly increasing. Volcano is one of the once

prosperous mining-towns, in the center of a valuable mineral district,

and there is still considerable mining done in that vicinity.

There are nine mining-ditches in the county, aggregating one hundred

andforty-eigbt miles in length, and supplying 12,000 miners' inches. The

county has sixteen quartz-mills, crushingfrom 80,000 to 100,000 tonsannu

ally. From 6,000 to 8,000 tons of coal are mined annually. The coal-

product will be largely increased on the completion of the narrow-gauge

road from Stockton to lone Valley.

The Amador Canal is forty-six miles long, 8 feet wide on top, 5 feet

on bottom, and 4 feet deep. It receives permanent water from peren

nial lakes among the snowy heights of the Sierra Nevada. One of its
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leading purposes is to water the broad sweep of undulating lands, which,

for want of irrigation, have not attracted settlement. This important

work was fully described in the report of 1874.

The copper-ores of Amador are worthy of notice. The richest copper

found in this State is in the section of the great copper-belt that runs

north and south through the whole length of Amador and Calaveras.

Developments, stimulated during the term of high prices, warrant this

assumption. The Newton copper-mine was opened to a depth of 280

feet. The vein is remarkable for regularity. It is 6 feet wide, and it

averages 16 to 20 per cent. of metal. Two feet of the ore is rich enough

to pay for wagoning forty miles to Stockton, and thence shipping by

river to tide-water.

The Amador Consolidated continues to be one of the leading mines,

though the operations of 1874 were not brilliant in results, as may be

seen by the following extracts from the report of Mr. John A. Steinber-

ger, the superintendent, which, however, covers two months more than

a year, namely, the period of fourteen months ending April 1, 1875 :•

During this period, 22,098 tons of quartz have been extracted from mine and milled,

the average yield of which is shown in the secretary's report. Nineteen hundred and

Beventy-three feet of drift has been driven during the past fourteen months, to wit :

Feet.

800-foot level ; 432

Panama level 250

Colton level 130

London level—north, 310 ; south, 265 575

Lower level, (not named) 100

Badger shaft, (500-foot level,) north 150; south, 236 3Sti

Badger shaft, (400-foot level,) north 100

The face of 800-foot level is now 460 foet north of North shaft. North 150 feet from

shaft the rock gave out: or, in other words, we reached the north end of chute of rock.

We then drove through barren ground 150 feet, following the hanging-wall, (which

was very regular and solid,) when we struck rock varying in thickness from 1 to 3 feet.

This body of rock lasted in length 30 feet. We then drove through barren ground

some 30 feet and again struck rock averaging in thickness 2j feet and in length 20

feet.

The face of this drift now shows some quartz, mixed with slate, lying next the

hanging-wall. I should jndge from present indications that we are near another body

of rock. We are still pushing this drift ahead. On this level, both uorth and south

of shaft, wo have opened out a large body of bowlder-rock, which we have been and

are still working, though in quality it is low-grade rock.

We have opened a now drift nnder the old Panama level (north) and driven it 250

feet to bowlder-vein, the old Panama drift being in suoh bad condition that we deem

it much cheaper to open a new level than it would be to retimber the old one.

The vein in face of this drift is 14 feet in thickness, and in quality about seven-dol

lar rock.

No work has been done during the past fourteen months on Green, Do Lask. or

Latham levels, on the bowlder-vein north of shaft. The rock being low-grade, it was

deemed best for the present to leave the rock in place. The Colton level, south of shaft,

has been sloped ont. North of shaft there is still one stope which we are working.

The north drift bos not been driven ahead to strike the bowlder-vein o-wing to the

poorness of the bowlder-rock in the levels above. This level when started looked very

promising, but the good rock continued but a few feet south of shaft.

The average of rock both north and south of shaft was poor on this level.

A cross-cut opposite the shaft on London level was driven 100 feet to the east; the

gronnd passed through was slate and granite, alternate, and most of it very bard.

Nothing was found in this cross-cnt.

The London level (100 feet below the Colton level) haB been a decided improvement

(south of shaft) over the Colton level, the rock being better and vein larger. We are

now stoping out the rock both north and south of shaft on this level.

The face of south drift is now 265 feet from shaft. The first 60 feet driven from shaft

the vein was much broken and mixed with slate. At this point the vein became solid

and so continued for some 100 feet, when it again showed confusion, being mixed with

* This document was received in April, several weeks after the Commissioner's report

was sent to Congress. It was found practicable to introduce it before the sheets went

to press.—R. W. K
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slate and granite, and has so continued to near its present face, when the sonth end of

chate was reached.

The north drift on this level has been driven 310 feet. The first 150 feet driven the

ground was very much confused and badly broken, showing no rock. At this point the

rock came in next the hanging-wall, and has continued, varying in size from 1 to 10

feet, to within 20 feet from present face of drift—the last 20 feet showing no rook. The

quality of rock in this drift is not near so good as that in the south drift.

The North shaft has been sunk ^half size) below the London level220 feet. The first

100 feet we had the vein varying in size from 2 to 5 feet in thickness.

The last 120 feet of sinking-ground showed much confusion, hanging-wall being

much broken and confused and vein small and much mixed with slate and granite.

Two hundred feet below the London level we started a drift south ; the first 15 feet wo

passed through the same character of ground shown in shaft. We then struck tho

vein, 6 feet in thickness, though having no regular hanging-wall. This rock continued

65 feet, when -we struck an offset in vein of 5 feet. To the south of this offset the vein

is much mixed. At the offset there is a seam of clay running east at a right angle

with course of vein of a foot in thickness. For the present, we have stopped the driv

ing of drift, and are following this seam ; we are now in 60 feet. Tho ground passed

through is more like foot than hanging wall ; it is soft slate, much mixed with quartz.

The true hanging-wall must be to the east, and I am in hopes of finding rock when we

reach the true wall. It is very evident from the change on this level over those above

that the vein at this offset has been thrown to the oast. If so, we will strike it in this

cross-cut.

We have as yet started no drift north on this level. This level is 1,685 feet below

the surface.

We have driven a prospecting-drift south from Badger shaft (500 feet from surface)

236 feet ; struck several small bodies of rock, but nothing lasting.

Also, have driven north 400 and 500 feet from surface into the old works, and found

a large body of bowlder-rock, which had been left standing, upon which we have been

working for many months past, and will lost for many months to come.

In my last annual report I spoke of the condition of North shaft under the Green

level as being in very bad condition, and that retimbering would soon be necessary.

We have managed to keep that part of shaft in running condition by patching it up

from time to time, being most anxious to prospect the bottom of mine.

As soon as we thoroughly develop our bottom level we should at onco commence

retimbering that portion of shaft under Green level.

During the past year we have done considerable ropairing on Middle and Badger

shafts, both of which are now in very fair running order.

From Colton level to bottom lovel (being 300 feet) the rock is in place, excepting

five gfopes having been partially worked on London level.

The Amador Canal, for several years in course of construction, was finished and water

turned into it last November.

As yet they have not been able to give regular supplies of water, owing to a number

of breaks in canal from time to time. This will be a source of annoyance for some

time, or until the canal becomes well pnddled.

We are now making preparations to nso water from this canal. Tho wheel is being

built and pipe being made. Within the next six weeks wo will be running the mill by

water. "

From the secretary's report for the same period I extract the follow

ing statement:

RECEIPTS.

Cash on hand with John A. Steinberger February 2, 1874 $1,225 01

Cash on hand February 8, 1874 2, 939 55

Total $4, 164 56

Bullion-account :

Proceeds of 22,098 ton* of ore, (average per ton, $10.84^%) 239, 717 35

Sulpnuret-aecount :

Proceeds of 219J tons of sulphurets, (average per'ton, $92.27 20,254 02

Premium-account :

Premium received on bullion 1,410 63

Mine-account :

Sale of old machinery, iron, rope, lamps, &c 4, 283 37

Real-esta te account :

Rent of house at Sutter Creek 185 00

Total 270,014 93
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/

DISBURSEMENTS.

Mine account : •

Drifting and stoning, labor, as per roll $63, 398 90

Sinking North shaft, labor, as per roll 4, 542 11

Sinking air-way, labor, as per roll 250 00

Badger shaft and general repairs, labor, as per roll 9,604 01

Surface-men, labor, as per roll 32, 566 65

Sundry labor, as per roll 25 00

Total labor $110,386 67

Supplies :

3,G03J cords wood $21, 651 12

Coal 26 76

Charcoal 948 67

Lumber 1,656 34

Timbers 10,958 80

Spiling 2,761 95

Hardware 5, 141 90

Steam-pump 518 50

Wire-rope 4,221 36

Ropo 9,582 62

Powder and fuse 5, 187 86

Oil 1,539 75

Candles 1,860 25

Tar 67 50

8oap 69 00

Canvas 25 50

Oil-cloth 12 25

Water 250 00

Sundries... 75 65

Total supplies 66, 555 78

Total disbursements at mine J. $176,942 45

Eureka Mill account : ,

Labor, an per rolls $17, 002 72

Supplies :

Hardware $542 46

Castings 6,011 17

Quicksilver 1,466 4)

Water 480 00

Coal 3,049 42

112i cords wood 618 75

Oil 735 05

Candles 527 25

Tar 30 00

Soap 6 00

Lumber 244 51

Timber 13 75

Shingles 6 65

Sluiciug 131 87

Canvas 10 38

Sundries 49 27

Total supplies 13,922 93

Total disbursements at Eureka Mill 30, 925 C5

Rose Mill account :

Labor, as per rolls, (watchman) 150 00

Freight and team account :

On coin - $289 50

On bullion 660 50

On supplies 2,228 04

Total freight $3,178 04
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Harness and repairs $148 75

Horseshoeing 101 11

Wagon-repairs 84 62

Feed for teams 1,275 38

Use of team 52 50

Total team expense $1,662 36

Total freight and team disbursements $4, 840 40

Sulphuret-acconnt :

Charges for working 219} tons 3,89197

General expense accounts :

San Francisco expense -• $1, 090 97

Sutter Creek expense 870 65

Salaries paid secretary, superintendent, and clerk 9, 380 00

Interest on overdrafts 304 36

Insnrance on mill, hoisting-works, &c...— 1,605 00

Assay of bullion 340 84

L&\r-expense 15 50

Total 13,607 32

Dividend-account :

Amount of dividends paid to stockholders 30,000 00

Tax-account :

State and county tax on mine, real estate, and office-furniture for the year

lS74-'75 ~ 4,322 34

Cash-account:

Cash on hand with John A Steinberger April 1, 1875 $355 47

Cash on hand April 1, 1875 _ 4, 979 33

Total 5, 334 80

270 014 93

ASSETS, APRIL 1, 1875.

Real estate: ,

Eureka Mill, 40 stamps •■ $30,000

Rose Mis, 16 stamps 5,000

Badger Mill, 16 stamps 1 , 000

Hoisting-works at North shaft - — 50,000

Hoisting-works at Middle shaft 15, 000

Hoisting-works at Badger shaft 15,000

California engine and hoisting works 4,000

Stores, dwellings, tram-way, magazine, &c 18, 600
■ $138, 600

Personal property :

Timber, lumber, cord-wood, coal, charcoal, powder, tools, supplies, &o. $14, 086

3 steaiD-pamps 2,500

Wire and Manila ropes and 3 shaft-cages 10, 400

5 horses and mules, feed, harness, wagons, cars 4, 375

Buckets for water and rook ; furniture and safe 2, 200

25 tons of sulphurets, 2, 500

36, 061

Total real and personal property 174, 661

The Oneida, which may be ranked as one of the most valuable mines in

the county, is presenting a flattering appearance. New and substantial

hoisting-works have been completed during 1874. The shaft has reached

the depth of 1,000 feet, and the mine has been thoroughly proven to the

lowest level. The chimney increases as greater depths are reached, and

at this time presents an unbroken ledge of rich pay-ore, 500 feet in

length. The rock now being tdken from the mine will average $20 per
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The discovery of lignites in this and other counties on the foot-hills

of the Sierra Nevadas has attracted the attention of the public during

the past two years. Dr. J. G. Cooper, formerly one of the corps of

Professor Whitney on the State geological survey, and who, in that

capacity, had made examinations of more than one husdred localities

in which coal strata had been found, recently read a paper on the sub

ject before the California Academy of Sciences, of which I reproduce

an abstract, as the subject is one of growing interest in this State.

Although the unscientific sneer at geological facts and fossils as not practically use

ful, they are really the only reliable guide in determining the age and probable value

of coal-deposits. The true coal of the Carboniferous rock in other coantries was formed

from tree-ferns, alga?, and other plants of low organization. •

None such has been found on this coast, and from the fact that ours contained re

mains of coniferous and dicotyledonous trees, geologists had long considered it all as

lignite, but practically it was as good as much of the older coal, at least that of Van

couver's Island, Bellingham Bay, Coos Bay, and Mount Diablo. The most northern

localities mentioned had been determined beyond doubt by the fossils as of Cretaceous

age, but there is still some donbt as to those of California, which may be partly or

entirely above the Cretaceous strata, like the Rocky Mountain coal, which is generally

considered Eocene.

This, however, does not affect the value of fossil-evidence, as all the species of both

these formations are extinct, and any coal fonnd associated with fossils of living species

must be of later date.

No paying beds of coal have been fonnd anywhere of later date than these. It does

not follow, however, that becanse a stratum is Cretaceous it will pay. Numerous

strata in that formation in the Coast range are too thin to pay, though of pretty good

quality. None will pay if less than two feet thick, and in most places a thickness of

four feet is necessary, if the coal is no better nor more accessible than that of Mount

Diablo. Much of the Cretaceous strata is also so metamorphosed that the coal has

been ruined by infiltration of iron and silica, with other minorals, the surrounding

sandstones being converted into jasper or serpentine.

The fossil shells found in connection with this coal show that it was formed by accu

mulation of trees, &c, in shallow bays, at the mouths of rivers in fresh cr brackish

water, and therefore along the shores of older continents or largo islands. Often t hese

deposits have been sunk afterward, and strata with marine shells have accumulated

above them to a great depth, when all would be again raised above the sea. In the

Coast range, Cretaceons coal-strata exist, above which Miocene-Tertiary strata, full of

shells of living kinds, were deposited to a thickness of 1,000 feet, but afterward removed

sufficiently to show the coal beneath.

The beds of undoubted Tertiary age are numerous in the Coast range, and usually

enow the vegetable structure so plainly as to be recognized as lignites by everybody,

besides differing from coal in a more or less brown tint. Some lignites may pay for

working, for local nse especially, as they do in some parts of Europe.

Nearly all of that in the Coast range is, however, in either too thin beds or too full

of sulphur and other impurities. In a few places it has been purified and hardened

bo as to resemble anthracite, apparently by the action of subterranean heat, when the

strata are in contact with igneous rock beneath them.

The lignite-beds of lone Valley, Amador County, and Lincoln, Placer County, appear

to be of one age. The former is described by Professor Whitney, in the State Geology,

Vol. I, as being very soft material, approaching peat, and nseful only for local con-

samption. It forms a bed seven feet thick, occupying several small basins in tho foot

hills, apparently the beds of former lakes. Numerous fossil plants are found in it, and

are considered by him to prove its Pliocene-Tertiary age. The large deposits found near

Lincoln, at a much lower elevation, show that this Pliocene lignite probably occupies

large portions of the Sacramento and San Joaquin Valleys, where marine Pliocene fos

sils have long been known to exist, as well as fresh-water and terrestrial fossils, which

occupied it successively as the country rose above the level of the sea. Much of this

coal was, no doubt, formed in lakes, which in filling up left the presout marshes.

Pliocene coal is also found in the Coast range, but nowhere in paying quantity.

Strata from an inch to a foot thick may be seen by any one visiting Long Beact£

south of Lake Merced, where the Pliocene strata, full of marine fossils, (which prove

their age by the large proportion of living species,) are uplifted with a dip of 30° to

iff to the northeast.

In an article in the Proceedings of the California Academy, Vol. IV, p. 244, Amos Bow

man described and figured this Pliocene formation as " terraces," most of which Doctor

Cooper thinks exist only in imagination. As seen from east of the bay, the top of the

ridge as this point appears tolerably level, but the strata along the beach are plainly

inclined 30° to 40°, and were so described in California Geology, Vol. I.
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At a distance of ten to twenty miles many such "terraces" may be seed along the

ridges around the bay, but none of these ridges are really terraced in the upper strata,

which are everywhere highly inclined. True Pliocene terraces do exist at low levels

around the bay and in Livermore Valley, containing fossil remains of land-animals.

Doctor Cooper was investigating these when the survey was suspended in 1873. The

marine terraces described by Professor Davidson, in Vol. V, part 1, do not extend

within the mouth of the bay, or very near it.

There is a fresh-water deposit in the basin of San Pablo Creek, containing thin beds

of good lignite, full Of fresh-water shells, indicating a lake-deposit of probably the

Miocene age.

The strata have been very much disturbed by volcanic action in all the places where

Doctor Cooper has examined them, and are not likely, therefore, to be profitable. Indi

cations of the effects of the great volcanic convulsions about the end of the Pliocene

epoch, which destroyed the then existing tropical fanna and the flora of California,

(as described by Professor Whitney,) are to be seen in the coast strata of all the coun

ties so far explored north of the bay, as well as in the gravel-terraces containing the

remains of the tropical animals and plants, so far known chiefly by the collections of

Dr. L. G. Yates, of Centerville, (described by Doctor Leidy in a recent publication of

the " United States Geological Survey of the Territories.")

Statement of quartz-mills, Amador County, California, 1874.

Amador district.—Name of mill, Keystone Consolidated Mining Com

pany ; owners, Keystone Consolidated Mining Company ; kind of power

and amount, 96 horse-power, steam ; number of stamps, 40 ; weigbt of

stamps, 700 pounds ; number of drops per minute, 84 ; height of drop,

8 inches; number of concentrators, 22; cost of mill, $50,000; capacity

per 24 hours, 90 tons; cost of treatment per ton, $2.04; tons crushed

during year, 25,146; method of treating sulphurets, chlorination.

EL DORADO COUNTY.

The history and physical characteristics of this county may be con

sidered as typical of a large portion of the central mining region of

California, which, after a period of decadence, is now beginning to feel

the beneficial influence of capital and labor, as manifested in the con

struction of extensive mining-canals, the introduction of water, and the

opening of long-abandoned mines. In 1850 El Dorado County had a

population of 20,000; in I860, 20,500; and in 1870, only 10,300. The

same proportion holds true in Amador, Calaveras, and Placer Counties.

It is estimated that El Dorado County most have produced one-tenth

of the $600,000,000 of gold produced by California before 1860, or

$60,000,000, of which Georgetown divide produced half. They have

had until recently no water on Georgetown divide to sluice system

atically. The veins and seam-belts have not been sufficiently under

stood to be worked discriminatingly.

Among the projects of magnitnde for the introduction of water in

this county, I may enumerate the operations of the California Water Com

pany, on the Georgetown divide ; the El Dorado Water and Deep

Gravel Mining Company? on the Placerville divide ; and the Mount

Gregory Water and Mining Company, in the higher portions of the

county. The California Water Company's canal will supply the country

between the Middle and South Forks of the American River, while tho

El Dorado Company will perform a like service for the country south

of the South Fork.

The main ditch of the El Dorado Company, commencing near Sports

man's Hall, on the Placerville and Carson road, and ending at the con

fluence of Alpine Creek with "the South Fork of the American River,

will be twenty-six miles iu length. It will be about 5 feet wide at the

bottom, 13 feet wide at the top, and 6 feet deep. It runs through a
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dense forest of pines nearly all the way, over a rough country, across

deep canons, over precipitous bluffs, along the sides of almost bottom

less ravines. Numerous tunnels and flumes will be required, but the

work is pushed vigorously forward, and will probably be completed be

fore the end of the season of 1875. When this is done the company

will be in a position to command at least 10,000 inches of water for the

washing of the auriferous beds. And this water will then be available

for the irrigation of a large section of country now consumed by the

long summer droughts. The estimated cost of this enterprise is $400,000.

On the Georgetown divide, the California Water Company, a San Fran

cisco-company, comprising many well-known mining-capitalists, (among

them Mr. J. T. Pierce, of Smartsville,) has constructed and acquired by

purchase a vast system of ditches and an extensive area of valuable

anriferous territory. The main water-supply is a system of lakes, known

as the Rubicon basin, situated at a high altitnde in the eastern portion

of the county.

Running lengthwise (northwest and southeast) in the heart of the

Sierras for a distance of fifteen or twenty miles, the Rubicon River basin

holds several hundred square miles of snow, 10 to 30 feet deep, the

welting of which begins in April or May in the bottom of the valleys,

and recedes to higher altitndes later in the season. The entire basin

of the Rubicon, as well as that of the Little South Fork, is glaciated

and dotted with innumerable lakes of glacial origin. Some of these

are of great extent and very deep. Inclosed within lateral and terminal

moraines, consisting of a narrow rim of loose material easily dug, these

lakes are natural dams or reservoirs, capable of standing an enormous

pressure, and in most cases of being raised by a slight artificial recon

struction of the eroded outlet to a reservoir-capacity greatly increased

above their present natural capacity.

This water will be brought to the mining-region by a system of ditches,

flumes, tunuels, and iron pipes, having an aggregate length of three

hundred and ten miles and a capacity of 16,470 inches, miners' meas

urement.

Every portion of the divide is covered by ditches of the California

Water Company. Besides the main ditches for summer supply, the old

Stone ditch and the El Dorado ditch leading up into the high Sierra,

there is a large number of distributing-ditches, connected with numerous

subordinate ranch-ditches, which were constructed to take advantage

of local streams for mining-purposes, yet which may all be considered,

and are equally useful, as agricultural ditches in the summer season.

The original survey and construction was the work of the predecessors

of the California Water Company.

The California Water Company sells water for mining-purposes in the

following districts : Georgetown, Georgia Slide, Pilot Hill, Crane's Gulch,

Mount Gregory, Volcanoeville, Tipton Hill, Spanish Dry Diggings, Green

wood, Saint Lawrenceville, Kelsey's, Rich Flat, Centervillo, Wild Goose,

and along the South Fork of the American for agricultural purposes.

Through the courtesy of the company, I am permitted to make the

following extracts from Mr. Amos Bowman's report on their property :

In gravel-mining, 800 inches at 100 feet " head," -working for ten hours = 800 ten-

foot cubes of water = 800,000 cubic feet, weighing 24,880 tons, (without adding thereto

the pressure arising from the "head" employed,) will move, through ordinary sluice-

grades of 8 to 12 inches to the box, 3,000 cubic yards of loosened gravel, or 2,000 cubic

yards of ordinary uncemented bank-gravel ; say an average of 2,500 cubic yards, weigh

ing 8,300 tons, or (Wfttt)= i of the weight of water employed.

Reckoned by inches, the amount of gravel moved= three times as many cubic yards

as there axe miners' inches employed.
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Weight of water.—A cubio foot of water, at 62° Fahrenheit, weighs 63.321 pounds

One thousand* cubic feet weigh, accordingly, 6*2,321 pounds, or 31.160 tons.

The weight of gravel, sand, rock, &c, is exhibited in the following table :

 

Material.

Clay
Sand, dry .'
Sand, wet ,

Trap-rock
Basalt
Quartz
Shale
Slate, (clay)
Decomposed sbale, (estimated) ,

.8 8

el
3 «
0

150
88.6

118
170
187.3
165
169
IS0
100

S'S
a a

4,500
5,060
4, 450
4, 370
4,800
2,700

Water is measured by the California Water Company by the customary square-inch

aperture under a pressure of 6 inches, making 1 inch equal to 94.7 cubic feet per hour.

In other localities, the pressure used is 10 inches, making 109.1 cubic feet per hour, as

calculated. The average of the miner's inch in California is, ttien, about 100 cubio

feet per hour, or 1,000 cubic feet per day of ten hours. The average price is 10 cents

per 1,000 cubic feet, equal to a cube or tank of 10 feet, measured either way.

For purposes of comparison with quantities elsewhere, Mr. Bowman

suggests that the pressure or gange of the water-agent should be so

regulated, in general, as to deliver the average of one hundred cubic

feet per hour.

He gives the following table for comparison :

The standard miners' inch*

Pressure from Barface to top
or middle of orlBoo, (vary

ing.)

Miners'
inch.

In cubic feet, (each 6.23 gallons.)

Authority.
Per sec
ond.

Per rain-
nto.

Per hoar.
Per 24
hours.

•

Six-inch pressure 1
1

.039

.026

2.33
1.57

60
1580

140
94.7

3,600
94,700

3,360
2,274
86,400

9,274,000

Hittell.
Carpenter.no

Do

38
1000

1
26* Do'.

1 .03 1.8 109. 1 2,618 Do.

1 .027
.27

2.T

1.6
16
166

100
1,000
10,000

2,400
24,000

940,000

(Standard experl-
t mental miners'
( inch.

Do ID

Do loo

1000 27 1666 100,000 2,400,000

* The usual acceptation of the miner's inch is that given by Hittell in this table. It
o

may be calculated by the formula of Haswoll, b -\/-ig (V -/A'— h \/~h)C= V; o being

the breadth, h' the distance from the sill to the surface, and h the distance from the top

of the opening to the surface, in feet, while C is the coefficient of discharge, assumed

at .750, and V the volume in cubic feet per second. Thus :

3 * 12 Cs\^~»W5) x 05o=-031' neariy-

The coefficient of discharge is perhaps too large.—B. W. B.
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Tbe following is the basis on which Mr. Bowman made his estimates

of the quantity, in miners' inches, of water observed flowing in streams :

The breadth, depth, and velocity of the stream, in feet per minute, (as traveled by a

chip,) were estimated by the eye. The sectional area being reduced to square feet nnd

decimals thereof, we have multiple X 60 = the cubic feet per hour. Divided by 100, or

moving the decimal point two places to the left, = the miners' inches. Or, observe 6

seconds, and distance X area X 6= miners' inches.

The completion of the California Water Company's canal will place

this company, with all its distributing-ditches, in a position commanding

a larger area of mining, agricultural, and timber lands than any other

corporation of the kind in California, or probably in the United States.

For the following description of El Dorado County and the nature of

its varied mining-interests, I am principally indebted to a report on the

Georgetown divide, which has been kindly placed at my disposal by the

above company.

Topography.—This portion of the western slope of the Sierra Nevada

does not differ materially from the characteristics of the range else

where. Situated nearly opposite, in the line of drainage of the mount

ain-streams, to the outlet of Sacramento Valley through Carquinez

Straits, the eastern end of the county lies in a region showing, in the

summit culminations and lakes, more strikingly than any other in the

range, the tendency of the Sierra Nevada to split into northerly and

northwesterly trends of mountains, characteristic of the entire Pacific

slope west of the Rocky Mountains. The northerly trends are peculiar

to the great plateau of Nevada and Utah, which extends across into

California as far as Mount Shasta, embracing the greater portion of

Lassen and Siskiyou Counties.

At the point where Georgetown divide joins the summit, there are

three summit-ranges, Tell's Mountain range, the Main or Western

summit, and the Eastern summit, or Washoe range. The two western

are the highest, being nearly equal in height. Eut the most westerly

range carries the most snow. Its summer stores of water are never

exhansted. Between the snowy Tell's Mountain range and the sum

mit runs the Rubicon River, a stream very large in midsummer and

autnmu, constituting the principal basin of drainage of the melting

snows of late summer.

From a general altitnde of 8,000 feet, at its junction with the crest of

the Sierra, Georgetown divide (like every other divide of the range)

sinks gradually and with great regularity, in fifty miles of horizontal

distance, to an altitnde of 175 feet at the margin of Sacramento Valley

plain, near Folsom. Being nearest to the outlet of the valley, (Carquinez

Straits,) the rivers of this portion of the Sierra are more deeply eroded,

iu proportion to the altitnde of the range opposite, than elsewhere.

East of Loon Lake basin the divide assumes an Alpine character.

The surface changes from glacial debris overlying the slates to perfectly

bare, polished, glaciated rocks. The forests re-appear only in the higher

and less glaciated summits, on ridges where the soil was not removed by

the ice-beds, on account of their higher altitnde than the glacial levels';

or in valleys, or moraine promontories of glacial detritus.

Taking in the western slope at a glance, there are ten parallel swells

or corrugations of uplift to the west of, and, in general, parallel with

the main summit, with transverse ridges having a northeasterly and

southwesterly trend, and here the strikes of the slates are correspond

ingly altered.

Erosion.—The gorges of the Sierra measure, at mid-slope, 3,000 feet

deep. At Forest Hill, the cafion of the Middle Fork is below the town.
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2,500 feet ; below the top of the hill, 2,800 feet. At Deadwood, the

canon is 1,600 feet deep. At El Dorado Canon, the river is 2,800 feet

below the bluffs. The angle of slope in the latter canon is nearly 45°.

The upper edges of the walls are only three-quarters of a mile apart.

Probably the average angle of slope is not far from 30°. The streams

are mere gutters at the bottom, 100 or 200 feet wide. Under such con

ditions, when winter torrents rise to 20, 40, and 50 feet above the usual

level, flowing at the rate of six or eight miles per hour, carrying huge

grinding rocks along with the water at the bottom, one can easily under

stand how these rivers were capable of executing the titanic work of

erosion we still find them engaged upon—under the condition of free

eroding grades varying between 50 and 175 feet to the mile.

Independently of erosion, the slates of the divide, which are generally

bare of volcanic or detrital matter, have maintained a certain average '

outline of surface, about ten miles in width, between the two great

canons of the Middle and South Forks, remarkably regular on top, in

consideration of the extent of the erosive action to which the country

has been subjected.

Otter Creek, Pilot Creek, Little South Fork, and the Rubicon, on the

north ; Greenwood, Dutch, Rock, and Silver Creeks, on the south, are

the principal lateral erosions. Yet they have scarcely been able to give

a mountain character to the divide beyond the immediate vicinity of

the two great canous that bound the divide. One hundred and fifty

square miles of undulating country, below 2,500 feet altitnde, are only

here and there intersected by an abrupt branch of the principal canons.

And the country above Georgetown embraces many succeeding areas of

fifty square miles in extent, comparatively flat, or diversified by knolls

and ridges that seldom rise over 500 feet.

Seasons.—From May to August there is no rain-fall worthy of men

tion, or capable of measurement, on the western slope of the Sierras-

nothing beyond a sprinkling. The dry season is at its height in August

and September. In the lower zone the rainy season, from November

to May, corresponds to what in the higher zones is a similar season of

very heavy and continuous rains. The streams in the canons then

become terrific. The snddenness of the mountain floods is such that the

water rises in the narrow canons in a few days from 20 to 30 feet.

Spring and antumn become definite seasons only in the high Sierra.

The rain-zones on the flanks of the Sierra correspond to the forest-

zones. The foot hill belt shares the climate of Sacramento Valley, which

also grows spreading oak. Snow never falls, or only as a nine years'

wonder. No rain falls between May and November. The light-forest

zone has rain later in the summer—a shorter dry season. Snow lies, in

winter, for several days at a time. The heavy-forest zone has snow

lying all winter through. The summit-zone, per contra, has snow lying

all through summer on the higher points, or even lower down; and so

late into the summer as to stunt vegetation which is hot favorably situ

ated as to soil and sunshine. Snow at the summit lies from 10 to 40

feet deep.

The annual rain-fall at Georgetown, (2,500 feet above the sea-level,)

as observed by Mr. McKusick, is from 40 to 47 inches. At Placerville

the observations indicate an inch or two less each season.

The winds are ordinarily from the valley in the day-time and from

the mountains at night. The foot-hill zone, like the valley of the Sac

ramento, is subject in summer to parching, often scorching, north winds.

In the heavy-timber zone, winter blasts from the east are sometimes

very strong. In the summit-zone, summer thunder-storms, accompanied
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by light rains, come from the north ; while the ordinary daily winds

are, as in the lower altitndes, westerly and southwesterly breezes. In

the foot-hill zone the ice barely forms on winter nights. In summer

the thermometer keeps near 100° for many hours in the day. In the

summit-region, per contra, the ice forms at Ward's Valley, opposite

Lake Tahqe, on midsummer nights.

At Georgetown, near mid-slope, the thermometer has been observed

by Mr. McKusick for several years—the result showing an average,

from readings taken at 9 a. m. and 3 p. m. in winter, of 50° to 65° ;

sometimes down as low as 40°, but not often ; in summer, at the same

hours, from 78° to 90°, occasionally as high as 100°.

Water-supply.—In his report on the property of the California Water

Company, Mr. Bowman describes a series of natural reservoirs, usually

of glacial origin, situated in the drainage basins of perpetual snow.

He says :

The depth of the annual fall of snow in this region is, by gange-measurement, 18

feet ; or, reduced to water, 6 feet over the entire area. And the " snow-line," or con

tour of altitnde at which the sun's rays, through the long dry season of Bummer, fail

to bring this quantity of snow to the liquid state before the next season's, snows pile

en, may be set down at 7,500 feet above the sea. In some years, however, the snow

remains lying below 7,000 feet; the snow-line oscillating in periods of about ten years.

The ice-beds of the cold period of the Post-pliocene, known as the glacial period,

associated with the phenomena of the lake-reservoirs, plainly extended niuch further

down. The lowest point at which glacial gravel js observed in this divide was below

Forney's, about 5,000 feet above the sea ; though at Bear Valley, near Emigrant Gap,

on the Central Pacific Railroad, a glacier reached down to 4,000 feet above the sea. At

very numerously-repeated points, within a range of 2,500 feet of altitnde, and over an

area extending twenty-five miles west of the summit, Nature has laid out, for the great

mining region and valleys of the foot-hills and plains of California, a noble system of

reservoirs, into which an abundant precipitation pours during months in the driest

summer when it never rains. How admirably the glacial valleys and lakes of the

region are adapted to a doubled and quadrupled catchment, with trifling labor when

the natural dams have been partially broken, can scarcely be realized by persons not

femiliar with these stupendous works (as they may be called) of design. From ten to

twenty miles of ditching connects them with the region where gold has been concen

trating for ages, both on and under the surface; and thence downward, upon the

western slope, the vine flourishes and the orange blooms.

Seam-mining.—Hydranlic mining on Georgetown divide is confined

ehiefly to the seam-diggings. These consist of decomposed or slightly

metamorphosed slates and shales, trending in belts in the strike of the

eountry-rock, as represented at several points on the map. The country-

rock has become so soft as to be easily removed in many places with the

pipe, but in other localities this can only be done to advantage with the

aid of blasting. Harder spots are met with, it is true, which are removed

with little difficulty without blasting, as the rock crumbles into the

sluices, and is carried away with the aid of large quantities of water

and an unusually high sluice-grade, say 12 to 18 inches to the box, (12

feet.) In mines of a character so irregular as the seam, pocket, and the

lens-shaped quartz-mines of this region, no average yield can be arrived

at or stated. Even the yield in particular cases, during a limited period,

is difficult to obtain. No "run" is like another.

In underground operations, of course, there can be no difference in

this, from ordinary quartz-mining, as to the method of working. Nor is

there any difference of principle between seam-hydranlicking, so long as

it continues above ground, and ordinary gravel-mining. The conditions

of seam-raining differ from gravel-mining in this :

1. That the miner cannot proceed to wash away the whole hill indis

criminately ; for he would only be washing away barren country in one

case, while in another the fine gold, or the nugget-bowlders, would be

swept wbolesale through the sluices.

H. Ex. 177 6
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2. That the " pay " does not run along the surface of the earth hori

zontally, like the gravel-deposits, but continues vertically, in a narrow

pay-channel of quartz-seams, related to some well-defined fissure or wall,

which sometimes cuts oif all seams on the one side, and always pitches

at a steep angle.

3. If the " pay" is followed under the ground, it is not always closely

confined within two perfect walls, but often disseminated in a space of

from 20 to 50 feet on the one side or on the other of the main fissures.

It is generally in association with a series of lenticular masses of quartz,

lying or crossing parallel to each other, and having the same dip; and

in the form of pay-chimneys, located where some other system of courses

of quartz veinlets or porphyry crosses the former. Although these

courses are continuous in threads, the tendency to form lenticular

masses makes pockets of quartz at the crossings, and the gold-deposits

are accordingly in the form of sheets, chimneys, or pockets.

In order to discover and extract these sheets, chimneys, and pockets,

wherever found, only one r.ule of mining applies, viz, to follow the

deposit whithersoever it leads. If near the surface, and the ground

is decomposed, or the pay-deposits are numerously and widely dis

tributed, it is a very economical method to remove the entire hill

with water, which does the sorting and separating in the act of mov

ing. As soon as the deposit is beyond the reach of the water the

pay must be followed down* by shafts in the usual way, and pros-

pecting-levels along the strike of the belt, connected with prospecting-

drifts right and left, at right angles to the lenticular masses sought.

These must be systematically run ahead, in order to discover the pay

wherever it has been interrupted. Often these lenses measure only a

few feet each way : no less frequently they measure 40 feet in length

and depth, and a few feet in thickness. Doubtless there are plenty of

seams in the country which will develop into something like regularity

and certainty in the nature of these deposits. As soon as these seams

are thoroughly understood, mining may be pursued permanently in

them with profit.

The question whether these seams continue in depth, or unite into a

single vein, becomes one of great importance. It matters little whether

the pay is found in a solid quartz-vein or in lenticular masses. The

question is whether it is continuous and regular in depth, and sufficiently

confined, or concentrated in character, to justify following it'with shafts,

levels, and drifts. As this is a question which only the local conditions

of mining and the character and richness of the seams themselves can

solve, the best solution which can be given is to furnish a particular

description of the character of the several deposits in the mines visited.

The geological sections observed answer it, so far as erosion to 1,000

feet depth is able to testify.

The means, methods, and costs of extraction in general vary greatly,

always according to the nature of the deposit which is exploited. New

conditions, new necessities, and the application of new principles are

constantly revolutionizing mining. Hydraulic-mining heads of from

400 to 1,000 feet pressure, vertical, are not at this day uncommon. The

principle of hydranlicking veins—of tearing down and transporting the

bed-rock slate,with its contents—has been applied on Georgetown divide,

in violence to all preconceived notions. The conception is as thoroughly

practical as it is original and bold. ' It is applicable only in the mount

ains, of course, where there is the advantage of an abundant grade.

To the miners of Georgia slide is due the merit of inangurating and of
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carrying on successfully, upon a large scale, this novel method of vein-

mining during seventeen years past.

Georgia slide for a long time constituted the only u seam-diggings "

in the country. The mines were discovered from Georgia flat, near

the bed of Canon Creek, where a portion of the hill had slidden down

from the seam-belt. They consist of thin seams in a country of meta-

morphic porphyry. The pay, as found, is regular and easily followed.

The method of working is by hydranlicking, combined with shafting

and drifting, wherever the local deposit is unusually rich. Subsequently

the side seams and the entire country-rock thus opened up are piped

down as far as there is any outlet-grade.

The Parsons claim has been worked in this manner for twelve years.

Before this character and method of mining were understood, it had

been abandoned by the original owners as worthless.

This branch of hydranlic mining has paid well at the French Hill

mine, Greenwood; at the Davis claim, Spanish Dry Diggings; at the

Saint Lawrence mine, Greenwood ; and it has paid steadily for twenty

years at Georgia slide, where there is grade enough left to continue

mining by this process for many years to come.

The pay is found on the side of the quartz, away from the sand-streaks.

Ordinarily the principal pay is found at the junction of the two systems

of veins in pockets. '

A section taken from a point in the Beatty claim, looking north, illus

trates the peculiar character of the quartz-veins. The quartz may there

be seen to ran for a while along the strike of the slates, and then jump

along irregular bendings to another parallel stratum or bench.

The Parsons claim now pays, according to one of its owners, $700 per

month, clear of all expenses, to three men employed. They have taken

out as much as $1,800 or $1,900 a month, clear of all expenses. The

latter amounted to $100 per month for powder, fuse, &c, and $1.50 a

day for 10 inches of water, at 12J cents an inch a day, (twenty-four

hours,) the company owning a small ditch. Probably Georgia slide has

yielded by this system of working $500,000.

The Beatty claim yielded, according to Mr. Barklage, $1,000 in one

mouth, clear of all expenses, to a one-eighth interest ; making a total of

$8,000 per month clear of all expenses. It has been worked with con

stant profit for seventeen years, but at what rate is unknown.

Vicinity of Georgetown.—On the Georgetown ridge we find a group

of mines situated nearly on the strike of the slates at Kelsey's. The

principal workings are at Empire and Manhattan Canons. The point

between Empire and Manhattan ravines is quartz-seamed, the slates

striking north 15° west. It is mined by the hydraulic method at two

places-T-the Castile and the Hart mines.

At the Castile mine there is a fissure or ore-channel similar to that of

the Nagler mine, at Greenwood, having two 3-foot veins of decomposed

material, separated by 3J feet of slate. It is hydranlicked off 100 by

T0 feet, and 18 feet in depth, the sluices draining east-northeast into

Empire Creek, which is distant about 16 chains east.

The Hart mine has on the surface a seam formation about 80 feet

wide, which has been hydraulicked out longitndinally twice that distance

to a width of 50 feet. At a depth of 95 feet, explored by shaft, the

seams come together in a nearly solid mass of quartz over 8 feet wide.

It is several hundred yards north-northeast of the Castile mine, and

has had washed off about 175 by 50 feet, and 40 feet in depth, of scarcely

altered slate.

The Crane's gulch, or Whitesides mine, is also in unaltered slates, in
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a seam-belt which shows several strong parallel veins running through

the middle of the mine in the usual direction. Owing to the course of

the gulch, hydranlicking has been done crosswise of the belt. The pit

trends in a southeasterly and northwesterly direction. About 150 by

250 feet and 70 feet in depth has been washed out. which yielded

$100,000.

The Swift & Bennett mine, immediately south of Georgetown, is sit

uated in a narrow, decomposed belt. It has recently paid largely,

prospects varying from 25 cents to $1 per pan.

The Blasdel mine, on Dark Canon, is on a seam-belt having all the

general characteristics of other seam-belts on the divide. There are

two hydranlic pits open on the north side of the hill, 175 feet apart.

Between these, and extending over the hill for 2,000 feet north and

south, prospecting shafts and cuts have been dug at intervals, demon

strating the existence of pay through the entire zone. There are two

main veins or seam-zones, each about 8 feet wide. The most westerly

vein or zone shows a series of " sand-streaks " running east and west,

dipping south 24°. The westerly decomposed quartz-vein is 8 inches

wide ou the top of the hill ; the easterly one, 10 inches. Both dip to

ward the east, with the slates nearly vertical.

The Maddox mine, on {he southerly slope of Little Bald Hill, is situ

ated in a region of great metamorphism, the effects of which are observ

able to the summit of Bald Hill. A great variety of minerals are here

found : crystallized gold, hornblende, asbestos, actinolite, serpentine,

talc, &c The porphyry and vein courses, in crossing each other, form

rich pockets or chimneys.

Neighborhood of Greenwood,—Beginning at the north, and going south

ward along the strike of the slates, on the top of the hill west of Green

wood we find, first, the Spanish mine. This shows the usual characteris

tics of parallelism to the slates, the vein standing nearly vertical, and

being intersected by minor cross-seams. There are two principal pay-

seams, running northerly and southerly, and embracing a seam-belt about

100 feet wide. All the smaller seams and side stringers carry gold. A

space of 400 feet by 24 feet, and 4 feet in depth, has been hydranlicked

off, yielding $13,600. The pay has been followed farther down in a shaft

80 feet deep, and explored in tunnels and drifts for 20 or 30 feet in

either direction. The vein at the bottom of the shaft is 2J feet wide.

The dip of the eastern vein worked appears to be toward the south

west 50° ; but there are indications elsewhere of conformity of dip with

the general dip of the country-rock.

The French or Nagler claim is worked in a vein-system in the strike

of the slates; course, south 37° east; dip, northeast 75°. The width

of the seam-belt here is about 200 feet. On the west side of the prin

cipal vein lies 100 feet of porphyry, strikingly different in color and

mineralogical constituents from the rest ; and on the east side, decom

posed slate-rock, lithologically probably much the same as the "por

phyry." There are found isolated portions of the same porphyry in

different stages of consolidation, from hard, blue diorite, through all

stages of hardness to red and brown loam. An area of about two

thousand square yards is hydranlicked off to an average depth of about

30 feet. Gross yield of mining operations, about $100,000. The main

vein is 4 feet wide, and consists of decomposed quartz and clay "gouge."

A cross-vein of solid quartz, running at right angles to the former,

starts east from the middle of the claim, and bends around to the south

ward. It is probably one of the same system of intersecting veins, the

course and dip of which are observed repeated in the Fenton and
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Saint Lawrence seam-mines, at this point intersecting the main French

elaim vein, and enriching it at the point ofjunction. A shaft has been

sunk on this, 24 feet deep, at a point 40 feet from the main vein, to a

depth of 30 feet. It has proven not only the continuance of a consider

able vein of quartz, 2 feet wide at the bottom, not counting the string

ers, but of a chimney of good pay. The course of this vein is north 68°

east for the first 40 feet from the vein y thence it is followed by a tunnel,

26 feet in length, running south 85° east. The dip alters in that dis

tance. Starting out at 70° toward the south, it is as steep as 80° or 90°

near the surface on the east face of the bank of the claim ; while in the

tunnel, 26 feet into the bank, its dip is, on the level of the sluice, 80°

toward the south. The dip of the vein at the bottom of the shaft is

the same as at its mouth at the tunnel. Hence it is a twisting cross-

vein at the point where it runs into the main vein, and its true or

general course can be better jndged by identifying it with other cross-

veins of the same system, fonnd, as stated, at a greater distance. This

intersecting vein does not cross the main vein. It is cut off by the

strongly-marked porphyry to the west on the foot-wall of the main vein.

Though strongly developed on the one side, not a sign of the vein can

be found on the other.

At the Saint Lawrence seam-mine an immense excavation has

been washed out in unusually soft ground, with 100 inches of water, at

a cost of ten or twelve dollars per day. Ten months' time did the work.

There was paid for this water only $8,000. Four men were employed,

and the yield was $23,000. The hill to the west of the Saint Lawrence,

a continuation of Greenwood range, is at this point not constituted of

greenstone porphyry entire, but of slates, in part unaltered, in part

eonsiderably metamorphosed, and only assuming the form of greenstone

porphyry in nests. The local canse of the existence of this hill makes

itself prominently known to the eye in the form of a great longitndinal

quartz-vein which is situated at the apex. It is in the strike of

the slates, and forms the west or foot wall of the seam series. The

entire hill-top is covered with quartz-croppings. This ledge, associated

with greenstone porphyry, forms cones all along the range to its termi

nation at the south. About the middle of the Saint Lawrence mine

there is a vein which is considered by Mr. Nagler to be the same as the

Bain vein in the French claim. It is about 18 inches wide, and has a very

perfect foot-wall. A shaft was snnk down alongside this, 38 feet deep,

in solid slate. Mr. Nagler says he has traced this vein over the hill all

the way to the French claim. From the main vein of the Saint Law

rence another series of seams runs off, striking to the southeast. The

seam-belt is on the east or hanging wall in this case, and is about 125

feet in width.

The French claim, at Greenwood, has paid from $20,000 to $30,000 to

the water company alone. The rate has been as high as $120 a week,

bnt the average would probably be about $80 a week, running two-

thirds of the time. The total yield, from the best information obtained,

is about $100,000.

Spanish Dry Diggings.—The Grit claim shows a pit about 50 by 150

feet, and 60 feet in depth ; and is also in the strike of the slates at

their junction with a soap-rock belt. The pay-belt is about 50 feet wide.

As at the Cedarberg, (quartz-mine,) the slates are on the east and the

soap-rock on the west. This body of soap-rock runs to a point to the

southward, in the town, at a distance of about 200 feet from the Grit

elaim. At right angles to the strike, going east, in a distance of about

250 yards, some red-spotted slates set in, which continue around the
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south end of the soap-rock, and cut it off in that direction. At the

Grit there are no seams of any size, nor any signs of quartz noticeable

above a depth of 40 feet. At about 40 feet below the surface there was

some hard quartz, which occurred in several repeated swells or lenses,

about 3 feet wide and 30 feet long, perhaps 100 feet deep. The pay

ran along the quartz, but was not in the quartz. Captain Swift, of

Georgetown, owned and worked in the Grit claim for seven years prior-

to 1867. He reports that they got out $100,000 during that time. The

principal gold was taken out in 1852. Mr. Waun, of Spanish Dry Dig

gings, estimates that they took out of the Grit claim, altogether, about

$300,000. In December, 1874, a 7-pound nugget was taken from this

ground, which is now worked by the hydranlic method.

At Rocky Chucky, we find a number of small parallel stringers of

quartz 3 to 5 inches in width. This is all that remains of the seam-belt

at this point. The pay is in a soft, red dirt, intermixed with partially

decomposed broken quartz in veinlets.

The Wann mine, formerly known as the Taylor & Rice, is on a par

allel belt, half a mile west of the Grit belt. Here are four series of

seams in a pay-zone of 50 feet in width, running also in the strikes of

the slates and dipping to the east about 80°. A pit of 125 feet in depth '

has been hydranlicked into the steep hillside. Two of the pay-seams

are worked from the pit into the hill a width of 3 feet. About 100 feet

farther south (the river here running north) a tunnel has been run in at

right angles to the seams, and one of the worked seams has been inter

sected and followed afresh, with highly remunerative results. It was

paying richly at the time of Mr. Bowman's visit. The method of work

ing is by tunnels, cross-levels, and stopes. The pay was found in a

series of little parallel veinlets running longitndinally, also in an inter

secting series of veinlets of a uniform easterly and westerly course.

The claim has yielded about $60,000.

The French Hill mine, at Spanish Dry Diggings, is situated in about

the same line of strike as the Wann mine, half a mile south of the lat

ter. The most fantastic forms of quartz-deposit were observed in this

mine. The accompanying section shows the character of the deposit.

W '290 feot E.

 

SECTION O* FRENCH BOX MISS, AT SPANISH DRY DIGGINGO.

A—Seams of quartz running off into the country-rock and forming rich pockets.

B—Quartz-vein in parallel slate-bands, 8 feet : comparatively barren.

C—Yellow and grey " porphyry," 70 feet.

D—Soap-rock, 100 feet.

E—Slate.

Quartz-mining near Placerville.—It is evident that the soft, decom

posed and metamorphosed slates and porphyry trend in belts showing-

parallelism and the same general longitndinal direction. That they are

in spots, and not necessarily connected, is a reasonable conclusion under

the circumstances. t On this divide, as on Georgetown divide, the quarts
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is disposed to pinch out in lenticular forms, and chimneys, like those on

Georgetown divide, and the ledges stand nearly vertical.

The Mitchell mine is nearest the town, and the Epley, Pacific, and

Harmon mines are probably on a continuous vein. The Mitchell and

Poverty Point mines may be a very little farther east in the same gen

eral zone of parallel veins. The Mitchell mine has a knob of greenstone

to the westward, forming the top of the hill south of, and in the rear of,

the main street of Placerville. Ochery pockets, in connection with len

ticular quartz, occur in it.

The German company has run a tunnel from the east side into

Quartz Hill, about 100 feet, and intersected an 18-inch quartz-vein,

which is succeeded on the west by a white "soap-rock." The strongest

central body of quartz represented in the section, at the German mine,

is considered by the miners as the real mother-vein of the southern

counties—along the west side of which are situated the Epley, Pacific,

Harmon, Sheppard, and Gross mines, and on the east side the Mitchell,

&c

A section across the hill, given herewith, shows the structure 01

Quartz Hill.

 

SECTION ACROSS QUARTZ HILL AT THE GERMAN MINE, NEAR PLACERVILLE.

A—Soft slates, perfectly laminated and undecomposed.

2S—Decomposed slate and soap-rock zone, fifty yards wide, everywhere snowing con-

formability to the dip of the slates. A few quartz-veins of three or four inches thick

ness pass through it, striking N. E.

C—Quartz-ledge, thirty-five feet wide, called the mother lode.

D—Thirty feet of a yellow ferruginous crisp quartzose rock, showing lines of slaty

structure.

£—Soft, soapy slates.

J"—Dioritic-trap masses.

6—Soft finely-laminated slates.

At tbe Pacific mine, a little farther south, there are two well-marked,

ledges on the surface, 50 or 60 feet apart, accompanied by hydrous

magnesian minerals and country-rock, decomposed and metamorphosed

after the nsual character of the seam-belts.

At the Fiske mine, one-quarter of a mile farther north, the worked

vein strikes north 22J° west, and stands nearly vertical ; on the surface,

apparently dipping 80° west. A section across the same hill, at this

point, shows a repetition of the structure of the German mine, from

which the continuousness of identical geological features may be ob

served.

The Hodge & Lemon mine is an extension of the Fiske, forming the

extreme north end of Quartz Hill. Seam-mining has been carried on
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here to such an extent as to lay open half a mile of the principal seam

or pay-vein of the district running in the strike of the slates. For sev

eral hundred yards an open cut exists, from 30 to 40 feet deep, with

continuations in shafts, levels, and drifts nnder ground. There are

cross-veins on the Hodge & Lemon ground dipping north 40°. Where

these strike the foot-wall or east wall of the porphyry, the pay is rich.

They do not cut into the east wall of the vein. Porphyry is the local

designation given to the vein-matter in the fissure. It is about four

feet wide at the end of the hill.

The Gross mine, on Big Canon, one-half a mile northwest of the Fiske

mine, shows a ledge 2 inches to 6 feet wide, bearing rock containing

$160 to the ton. It has been prospected for a distance of 1,000 feet.

The mother lode of Quartz Hill appears to strike toward the little flat

iust west of the road on the top of hill, at Kelsey's, and to be as near as

possible in the same line of strike as the Doncaster and Saint Lawrence

quartz-mines. On the stage-road from Kelsey's to Big Canon Bridge,

Mr. Bowman observed, in this zone, a section showing the character of

its continuation in depth 1,000 feet lower than the hill at Kelsey's, and

about 1,100 feet lower than the section at the German mine. No very

heavy ledge is visible on the north side of the river, where the road de

scends. The quartz-veins observed in the canon of the South Fork re

sembled those of Kelsey's and Saint Lawrenceville.

The Saint Lawrence quartz-mine has been mined to a depth of 600

feet, where there is a fine vein. It follows, it) general, the strikes of the

slates, and establishes for itself the character of a true fissure-vein by

its variation in detail from the bedding of the slates, cutting across

them diagonally occasionally, but following the strike in the main. The

lenticular masses of quartz described in this mine, along with the asso

ciated stringers or seams running off into the slates on one side, are a*

characteristic of both the seam-belts and quartz-mines of Georgetown

divide in general, that the character of the Saint Lawrence may be

referred to as typical, geologically, of the veins and seam-belts on the

divide. As they follow in most cases some well-marked fissure, yet not

always precisely with the bedding of the slates, with accompanying

metamorphism and branching of seams and stringers peculiar to the

vein-chemistry of the slates, Mr. Bowman considers them as true fissure-

veins. An examination of the vein fully develops the fact that the quartz

occurs in lenticular forms, not continuing for any great distance, but

invariably found to come in again in similar bodies lying along the main

fissure. At a depth of 550 feet in the main shaft the quartz had en

tirely given out, and clay took its place, following an exceedingly well-

marked foot-wall. On the 500-foot level, at a distance of 160 feet north

of the shaft, the quartz gave out, and there was in its place a five-foot

gouge, showing slickenslides on both walls. Before giving out in this

direction, the quartz jumped several times from the hanging-wall to the

foot-wall, and vice versa. Everywhere else throughout the mine slick

enslides were noted. The foot-wall is everywhere the. strongest through

out the mine. The hanging-wall is occasionally, to all appearance, re

peated two or three times in parallel slickenslides, seen in the gouge on

the hanging-wall, which run off at regular angles and inclose bodies of

slate, separated by little lenses and stringers of quartz. For example,

on the hanging-wall, the gouge is full of these seams ; and there is no

distinct line of demarkation between the vein and the slates. The vein-

material appears to branch off into the slates. Wherever the quartz in

these side stringers pinches out, the fissure along which it was formed

runs uniformly down to the foot-walL . At this point the lens of quartz
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is on the increase as yon go down, attaining its greatest width about 30

feet lower ; after which it wedges out gradually as far as the 500-foot

level, as represented. The underground foreman states that they have

Bever exposed any regular hanging-wall, so far as he has known. There

are two chutes of quartz below the 300-foot level. Above the 300-foot

level they run together into one. Wherethe quartz runs out on the north,

the characteristic of " gouge " coming in to take its place is everywhere

the same, and precisely as observed at the north extremity of the 400-

foot level.

The north and east base of Saint Lawrence Hill is strewn with vein-

bowlders from local veins and stringers on both sides of Cincinnati

ravine, the recipient of the decomposed croppings. In the early days

of placer-mining this ravine paid largely. In this vicinity the Doncaster

mine is worked to a depth of 100 feet on a vein of decomposed quartz.

The Taylor quartz-mine, situated south of the old Georgetown road,

has been opened to a depth of 400 feet, and worked north and south on

the vein for a distance of nearly 100 feet either way. The ledge may be

distinctly traced for a' distance of one-half a mile. There is a fme vein

at the bottom. A thick gonge is in the hanging-wall, into which the

shaft has been sunk to a depth of 400 feet, for the purpose of fully test

ing the character of the mine. The works show conclusively the repe

tition of lenticular masses of quartz. The quartz lies along a well-

defined fissure, the gouges continuing along the fissures wherever the

quartz gives out. The quartz pinched out 100 feet south of the shaft, on

the 100-foot level. It narrowed in a similar manner on the same level

north of the shaft. The ore-pile at the time of Mr. Bowman's visit

contained plenty of rock in which gold was visible. Parallel to the

Taylor on the east we find several heavy ledges, but carrying compara

tively barren quartz.

The Cedarberg was formerly considered a seam-mine. It was dis

covered by Cedarberg and his partners by following traces of gold from

the canon up on the hillside to the vicinity of the ledge. After a long

search in its immediate vicinity, failing to strike anything tangible, and

coming to the end of their financial resources, they asked for and were

allowed by the California Water Company a supply of water for a day's

prospecting, by washing away the surface-dirt. Their flume broke down

and the water then did the work in its own way, disclosing a ledge

of 2 or 3 inches in width. This was followed down to a depth of about

25 feet, and from it and several small adjacent veinlets, parallel to the

first, there was taken out, from ninety cubic yards, $45,000- in a few

months. The vein, had been worked, at the time of Mr. Bowman's

visit, to a depth of 200 feet, where it was 2 feet wide, and consisted of

solid blue and white quartz. On the 100-foot le.vel the vein-specimens

are less solid, and are considerably intermixed with slate The quartz

runs in chimneys, measuring from 50 to 80 feet horizontally, and

vertically to unknown depth. Similar chimneys are found in the

Taylor and Saint Lawrence mines. The sulphurets follow the blue

quartz, while the gold is in the white and pure quartz. Sulphurets

are scarce. At the surface the gold was in flakes and sheets. At

200 feet depth the character ■ changed to crystalline, and irregular.

The course of the vein is about north 10° west, following the strike of

the slates at this point. The vein is along the boundary of a belt

of greenish soap-rock, which also follows the strike of the slates. The

average assay of the Cedarberg rock, at the time of Mr. Bowman's visit,

was from $45 to $62 a ton. There is a 10-stamp mill, which crushes 10

tons a day, at a total cost, for fuel, labor, and running, of $20 per day, or at
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the rate of $2 per ton. (November, 1873.) Cost of mill, at usual prices,

$6,000 ; actual cost to the company (having been put together second

hand) was only $1,700. The mill has a 15-horsepower boiler and engine.

Total employes in mill and mine, 26 ; wages, $3 per day.

The Sliger mine, in this vicinity, has been noted for its yield of " speci

men-rock." The quartz contains granular gold, and is valuable to jew

elers, being well adapted to the manufacture of ornaments. The produc

tive portion of the vein lies on the foot wall, (metamorphic slate.) The

east country is talcose slate. The mine is well opened by a shaft 200

feet in depth, and a connecting tunnel 375 feet in length.

The Woodside, near Georgetown, also a " specimen-mine," has pro

duced from $30,000 to $50,000. The vein is 2 to 3 feet in width, and

occurs in slate. It has been opened to a depth of 100 feet. The mine

has not been worked for several years. The pay was in a chimney north

of the shaft, which pitched north 30 feet in 110 feet, and was in the

form of spangles or grains of fine gold, with occasionally a chunk of

gold. Five or six inches of gold would hang together. The mine was

re-opened in December, 1874.

Volcanoville.—The McKusick ledge, near Volcanoville, runs with the

slates, locally at' least, north 20° west, and dips* southwest 75° or 80°.

It is 2J or 3 feet wide ; in some places 4 or 5 feet ; in others again only

1 foot. A shaft has been sunk on the ledge to a depth of 90 feet, and

a tunnel run in 100 feet lower from the southeast. At the point of inter

section by the tunnel the ledge was only 1 foot wide; but on drifting

along it 78 feet toward the north it widened to 5 feet ; while in drifting

the same distance toward the south it decreased to nothing, though the

walls remained perfect, and from 2J to 3 feet apart, filled with gouge.

The foot-wall is the best defined. The rock pays from $13 to $14 a ton.

The Trench ledge, or Yellow Jacket, several hundred yards north-

northwest of the McKusick ledge, on Quartz Canon, runs north 5°

westj dipping east 45°, along a metamorphic, trappean belt, which accom

panies it on the west, with serpentine beyond, and is from 1 foot to 6

feet in width, varying. On the east are slates. This mine was made

famous, in the early days of quartz-mining, from the circumstance of a

sheet of gold having been found on it, lying very nearly horizontal.

When worked, it paid .$70 a ton. Many small veins and strings of quartz

run off from the main ledge. The gold was generally found in isolated

nests and bunches, of extraordinary richness.

Geographical relations of seam and rein mines of Placerville divide.—

On the - south side of the South Fork, in the vicinity of Placerville,

there is a continuation of the seams and vein-belts of Georgetown

divide, with all their characteristics and peculiarities. A decomposed

belt in the same strike of the slates as Kelsey's crosses the main street

of Placerville, at the court-house. The most noted seam-mining locality

in the vicinity of Placerville is where Fisk, Sanders & Gilbert took out

large sums of money at the north end of Quartz Hill, about a mile from

town. The general seam-zone on both divides, consisting of metamor

phic or decomposed matter in the neighborhood of extensive quartz-

veins, continues in the same strike to the Amador mine on Sutter Creek,

from which point the " mother lode " of the middle mining-counties is

plainly traceable in a further general continuation as far as Mariposa

County.

Mr. Burlingham, superintendent of the Taylor quartz-mine, an ex

perienced miner, who has been over the country, and has especially ob

served the strike and continuation of the slates and seams, thinks that

the identical belt on which Placerville is located continues across the
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North Fork of the Mokelumne, at King's Fork Junction, and the South

Fork of the Mokelumne, at Bacon's Bridge, continuing thence through

Plymouth to the Amador mine. While the identical continuation is

not a matter so easily made out, nor, indeed, very probable, the continu

ation of quartz-ledges and of fissures and decomposed "porphyry"

belts, with seam-deposits in places, of the character of Georgetown

divide, situated in the same general strike of the slates, and in the

same trend of vein-formation and of chemical concentration of gold—

in short, geologically identical rather than physically continuous—is a

question admitting of no further doubt. It is assuming too much, how

ever, to undertake to trace anywhere, for more than two or three miles,

a perfect unbroken continuation of the identical veins, or seams, or

" porphyry " belts on Georgetown or Placerville divide. The general

system, the geological position, and the chemical conditions of concen

tration and of precipitation of gold in connection with vein-formation

are the same, which is all that can be said, and they are in continuation

of the mother lode.

" So far as my observation goes," says Mr. Bowman, " the trap or

greenstone 'porphyry' accompanying the seam-belts was not continu

ous in the form of an ' eruptive ' dike, which could be traced for any

distance. There are occasional combs of metamorphism which have

given shape to the hills, rising up in the form of undennded crests.

" Mr. Burlingham says he has observed that at the Taylor quartz-

mine he has trap to the west of the vein in which he is working ; while

at Placerville it is on the east, and at the crossing of the North Fork

of the Mokelumne there is trap on the west again, which continues

thence by way of Negro Hill and east of Nashville, between the two

forks of the Mokelumne, always on the west side of the seam-zone, as

far as the Amador mine.

" Mr. Derby, of Isabeltown, says he has observed that on the

Placerville divide there is a porphyry streak, east of what he believes

to be a continuation of the mother lode, adjoining the Hodge, Lemon,

and Fisk mines, on the north end of Quartz Hill. It is, according to

his observation, about 50 feet distant from these mines east, and runs

parallel, the porphyry itself being 2 feet thick. The mother lode at

this point be measures as 28 feet wide.

u Mr. Roda, late superintendent of the Saint Lawrence quartz-mine,

agrees with Messrs. Burlingham and Derby in the opinion that the

Placerville and Dutch Creek veins, which strike through the Pacific

Mine Hill, Quartz Hill, Poverty Point* Kelsey's, Saint Lawrenceville,

&c., constitute a continuation of the identical mother lode of Calaveras

County. When it comes to the connections in detail, however, every

body disagrees, because there is no such connection. Like the ' blue

lead' of the ancient-river system, it generally passes through the

identical ground which is owned by the miner whose judgment is passed

upon it."

Oravel and placer mines.—The principal gravel-mines of Georgetown

divide are situated at Negro Hill and Massachusetts Flat, upon the

extreme point where the forks of the American River unite; Wild

Goose Flat and other plateans or " benches," at an elevation of 75 to 100

feet Above the present river-bars; Centerville and Five-Cent Hill, below

Greenwood ; Buffalo, Mamelnke, New York, Jones's, Boulder, Gravel,

Bald, Cement, Tipton, and Buckeye Hills ; Mount Calvary, Mount

Gregory, and Kentucky Flat, embracing a region extending from east

to west a distance of thirty miles, and varying in width from three to

six miles.
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Alternating with the gravel-beds, throughout nearly this entire sec

tion, are found the "seam" mines. These ran from north to south,

and have been traced from the North or Middle Fork of the American

to the South Fork across the entire divide. They are simply minute

quartz-veins in metamorphic talcose slates, the surface of which having

undergone various stages of decomposition, the gold has been left free,

while to a certain depth the rock is susceptible to attack by the ordi

nary method of hydranlic mining. Though "seam" diggings are gen

erally classed as placers, they must eventually be worked as are all other

mines of rock in place, as they will certainly become hard after a point

is reached below all surface disturbances and away from atmospheric

influences.

Where these "seams" have been cut by ravines, the latter have been

found remarkably rich, the periodical rains having supplied water by

which a natural process of sluicing was accomplished^ carrying off

extraneous matter and leaving the gold behind. Thus, in the vicinity

of these larger ravines, many villages sprang up, as Georgetown,

Greenwood, Spanish Dry Diggings, Johntown, Kelsey, Georgia Slide,

and other towns of lesser size and note, once populous, and distin

guished for their heavy product of gold. In this belt or zone of quartz-

seams have been found ledges of considerable magnitnde, and upon

which costly and complete reduction-works have been built. A number

of these have been described above.

Mount Gregory ridge is the largest continuous gravel-deposit upon

Georgetown divide. It has a general elevation of 1,500 feet above the

Middle Fork, and a heavy gravel-deposit of from 25 to 300 feet deep,

and six or seven miles in length, running eastand west. Average breadth

of gravel nearly a mile. The mines tail into Middle Fork of the Ameri

can River on the north, and into Otter Creek and Missiouri Canon on

the south. Only the edges were worked in early times, yet therd was

once enough mining done on this ridge to support very large and

active populations at Mount Gregory and Volcanoville. Mount Gregory

ridge proper is flanked on the north by the Middle Fork of the Ameri

can, and on the south by Missouri Canon to its junction with Otter

Creek. Toward the center of the ridge the gravel-deposit is overlaid

with a heavy stratum of volcanic cement. Formerly large sums of

money were made here in the most primitive methods, by sluicing. On

the south slope of the ridge the surface was washed away until the

heavy deposit was reached, and after that drifting was resorted to.

Upon the northern or Middle Fork side of the ridge little has been done

in the way of mining. The hill has been pierced on both sides by

numerous tunnels, and demonstrated to contain rich deposits of gold.

The canse of this immense bed of anriferous drift remaining so long

unworked has been lack of water. Until quite recently no ditch with

a capacity of more than 150 inches has delivered water to that point,

and then there was only one, which for the past four years has been

allowed to get out of repair, while the water was diverted elsewhere.

In the spring of 1872 the Mount Gregory "Water and Mining Company

began the construction of a canal from Pilot Creek to this ridge. That

canal, fifteen miles long, is now completed and has a capacity of 3,500

inches of water. The distributing-reservoir of the company is located

in the central portion of the ridge, has a strong, substantial embank

ment, overflows an area of about five acres, and. is capable, when filled,

of supplying, without inflow, 1,200 inches of water for a run of ten

hours. Pilot Creek, for five months in the year, affords water to the

full capacity of the ditch. During the remainder, of the season the
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water varies from 200 inches upward. An extension of the canal is be

gan, which taps the Rubicon River, or South Fork of the Middle Fork,

at a distance of twenty-eight miles, and, when finished, will afford a

constant flow of water to the full capacity of the canal, making it one

of the best water-franchises of the State. The Mount Gregory Water

and Mining Company has also quite recently opened two extensive

hydranlic mines, one tailing into Missouri Canon on the south side,

known as the Bowman & Worthingham claim, with sluices 5 feet wide,

nnder-currents 15 feet wide, iron pipe 22 inches in diameter, and flow

ing 1,000 inches of water through one of Craig's largest-sized "little

giants," with an 8-inch nozzle, night and day during the flush-water

season, against a bank of gravel 100 to 125 feet deep. Upon the north

ern or Middle Fork side the same company has opened and is hydranl-

icking the Bitters claim, which shows a splendid face, about 100 feet

deep, of fine-looking gravel. The estimated yield of these mines is

20 cents per inch for the water used upon them for each day of working.

The Mount Gregory Water and Mining Company owns more than 1,000

acres of this gravel-ridge, and has a frontage upon each side of a mile

and a half.

Since the Mount Gregory Company began work upon the ridge, the

California Water Company has made purchases of ground there, and is

now enlarging the old ditch and fitting up one or two hydranlics. The

future yield of gold of Mount Gregory ridge must be large, since the

gravel-strata will produce from 10 cents to $2 per cubic yard ; nearly

every pan of dirt showing the color of gold, while an occasional large

augget is found.

Buckeye Hill is an isolated piece of ground several hundred acres in

area, situated upon the extremity of a lateral ridge running southwest-

ward from Mount Gregory ridge below Volcanoville. The gravel at this

point has been drifted out in many places to 20 feet thickness. The

material was taken out in the summer time and washed in the winter

time. The gravel-deposit is about 150 feet deep, and will eventually be

hydraulicked.

Farther down the ridge are other grand deposits of greater or less

extent, which have been slightly worked under disadvantageous circum

stances, and with variable results. The ridge ends at the junction of

Otter Creek with the Middle Fork of the American, near Ford's Bar.

A series of drift-deposits, which blend with the Mount Gregory chan

nel near its upper or eastern extremity, and having a total length of

four miles southward, can be followed to Tipton Hill, though separated

by the branches of Otter Creek. These inclnde all the diggings between

Kentucky Flat and Tipton Hill. Geologically this series does not differ

from the gravels already referred to. Barometrical observations, made in

1871, prove that the stream which formerly flowed in Tipton Hill chan

nel emptied toward the north and west ; consequently that it was trib

utary to ancient Otter Canon Creek.

Bell's diggings are situated at the extreme head of Missouri Canon.

They have been prospected by a tunnel and many shafts, and found to

contain gold in paying quantities. This deposit is supposed to have

some connection with the Kentucky Flat gravel at its southern extrem

ity, mentioned below.

Kentucky Flat is an extensive drift-channel, having an average width

of abont three-quarters of a mile. Its gravels are blended with neigh

boring deposits for a distance of four miles in a northerly and southerly

direction, mingling with the Mount Gregory gravels. The extreme

southern end of the hill at this mine has been washed off. The gravel
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deposit is 10 feet deep, but farther north bed-rock declines, and the

gravel thickens to probably 100 feet. A tnnnel pierces the gravel for

1,000 feet. The deposit is here only a quarter of a mile wide ; both north

and south of it the area of country covered with gravel widens out.

Bitters & Bowman have worked on the south bank of Missouri Canon

at the north end of the Kentucky Flat channel. Where the gravel-

deposit is intersected by Missouri Canon, it seems to trend toward the

west, along the southern base of Mount Gregory ridge, and to form a

distinct deposit parallel to that of Mount Gregory. By actual survey,

the rim-rock of Bitters & Bowman's claim has been found to be 100 feet

lower than at Kentucky Flat.

At Kelly's diggings the gravel shows a depth from the surface to bed

rock of not more than 6 feet on the rim, while the depth in the center

of the channel is unknown, never having been reached, though shafts

80 feet deep have been sank. It appears to be the extreme eastern end

of the anriferous zone below Tunnel Hill. The deposit extends southerly

to the Horth Branch of Otter Creek, and toward the north and west blends

into the Mount Gregory ridge. The area washed is over 45 acres. The

gold was pretty generally diffused throngh the gravel from top to bot

tom, and the mine, according to Mr. Kelly's statement, paid from fifteen

to twenty dollars a day to the hand. The channel is one-quarter of a

mile in width. This deposit continues for about two miles from south to

north.

Tipton Hill shows, at Schlein's diggings, the most extensive workings

in the whole section of country near the base of Tunnel Hill. It is the

southern end of a body of gravel of which the Bitters & Bowman claim

forms the northern terminus. On the channel there is a shaft, in vol

canic mnd and gravel, 120 feet deep, which has not reached bed-rock.

Upon its eastern side there is a tunnel 1,100 feet long opening the

ground, with an outlet into Rock Creek.

Jackass Hill lies at the head of Otter Creek, near Kentucky Flat, and

is a portion of the channel running thence to Tipton Hill;

Parallel to Mount Gregory ridge.—Across Otter Creek is the Darling

ranch, Bald Hill, and Jones's Hill ridge, embracing an extent of coun

try from five to seven miles in length, and an average width of perhaps

half a mile.

Fort Hill is situated west of Darling's. On it there are many gravel-

claims, where drifting has been carried on to some extent. The deposit

is about one-eighth ol a mile wide and two miles in length, trending

northerly and southerly.

Boulder Hill is an extensive and deep deposit, favorably situated for

rapid hydranlic working, being on a ridge between two deep gorges.

At Darling's ranch, west of Boulder Hill, occurs a large gravel-ridge,

which has been explored by numerous shafts and tunnels, proving the

existence of gold in paying quantities. It can be opened from Oafion

Creek or from Otter Creek.

Bald Hill has .a comb of talcose slate and other metamorphosed rock,

which deflected the course of the ancient channel, standing across it at

right angles. Opposite to it modern denndation has carried away all

signs and remnants of the ancient channel.

Harrison Hill is a continuous gravel-ridge, containing a deep deposit,

extending east and west.

Cement Hill, situated farther west on the same ridge, opposite Georgia

Slide, is three-quarters of a mile long by less than half a mile wide.

Many years ago it was pierced by tunnels and the bottom stratum of

gravel was extracted, yielding immense sums of money. - The auriferous
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earth was found under a thick deposit of fine clay, 30 feet thick, in which

whole trees were.embedded.

Bottle Hill diggings occupy an area of about half a mile square, and

have been celebrated for their yield. The North Star, Saint Louis, Cuya

hoga, Gravoy, and Hopewell tunnels, each extensive works, have pierced

the Bottle Hill channel from both sides, and the greater portion of the

bottom stratum has been .extracted by drifting. The channel is very

deep, and will probably pay throughout for hydranlicking.

Mount Calvary, west of Bottle Hill, embraces about 200 acres of good

payiug gravel.

Gravel Hill, joining Mount Calvary, is also extensively worked by

drifts, and is yielding considerable gold.

Jones's Hill is divided by a gulch called Jones's Canon. That portion

of the deposit on the north side consists of a heavy bed of gravel, while

that upon the south side consists of seam-diggings. The gravel is deep,

and has been drifted out to a great extent. Area, one-half to three-

quarters of a mile. The Messrs. Barklage are here hydranlicking, using

15-inch pipe, with a large head of water, and obtaining excellent results.

The total product of Jones's Hill is estimated at from half a million to

a million dollars.

The only ditch delivering water upon this ridge—which, as above

stated, is parallel and south and west of Mount Gregory ridge—is that of

the Barklage Brothers, which has a capacity of 200 or more inches, is

thirteen miles long, and takes its water from Otter Creek. It is an ex

cellent ditch of its capacity, and has a constant water-supply.

Gopher Hill is situated on a divide between two branches of Canon

Creek, south of and parallel with the Darling Ranch ridge, having a

favorable hydraulic opening on the north into a precipitous canon. The

gravel-deposit extends north and south a distance of about a mile. The

eastern end is supposed to connect with the Kentucky Flat and Tipton

Hill channel. A tunnel on the north and several shafts in the hill have

demonstrated the value of the ground. New York Hill lies on the same

ridge to the westward, and has yielded considerable gold.

Mameluke Hill and Buffalo Hill are worthy of especial notice. Mame

luke Hill was carefully examined in 1854 by Professor Blake, having

been drifted out to a large extent prior to that time. There is in the

bill a gravel and sedimentary deposit 200 feet thick. Its character

proves it to be of local origin. The Mamelnke Company drove in a tun

nel 800 feet long. A section of the hill showed the following strata,

in descending order : Gray argillaceous beds, with volcanic matter,

(cement,) 40 feet; auriferous gravel, 8 feet ; gray argillaceous beds,

with volcanic matter, 60 feet ; anriferous gravel and clay ou bed-rock.

Canon Creek flows along the northern base of the above-mentioned

four gravel-deposits, and has proved exceedingly ridh, as have also its

many tributaries. Spanish Dry Diggings is supplied partially with the

waters of this stream, diverted by a capacious ditch, owned by Hunter,

Simpers & Co.

Pilot Hill is the site of some gravel-mining in an ancient channel of

local origin. Before 1860 these mines supported a large and prosper

ous population. The gravel is from 20 to 30 feet thick, and contains

many angular quartz-bowlders and nuggets of gold. The principal

ground has been purchased by the California Water Company. On the

easterly slope of Pilot Hill there is a belt of seam-diggings resembling

those of Greenwood, which have been worked to considerable extent by

"coyoteying" shafts and levels and arrastra-milling in true Spanish style.

The ground has been surfaced off over forty yards square.
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Wild Goose and Massachusetts Flats and Negro Hill have each con

tributed vast sums of gold to the coffers of the world, and are yet yield

ing annually small amounts, and will afford employment to a limited

number of men for many years to come, but the heavier .gravel-deposits

toward the Sierra will, in the future, be the attractive feature in the "

mining-interest of the Georgetown divide.

The gravel-belt in the southern portion of El DoradoCounty, of which

Placerville is the center, is estimated to be ten miles in length and from

one to one and a half miles in width. The deepest deposits are from

100 to 150 feet, frequently covered by lava. Twenty companies were at

work within the limits of this tract, by the drifting process, in 1874

I extract from the Mountain Democrat the following curious account

of mining-operations within the city limits of Placerville. The same

class of "city mining" has been carried on at Sonora, Columbia, and

other decaying mining-towns :

There are very few town-lots in Placerville proper but have been mined ont and

filled in once, twice, or oftener, but within the past week we have noticed quite a re

vival in this line. Chinese companies pay an agreed earn for the privilege of mining

ont a town-lot, leaving the buildings thereon intact by underpinning and propping up,

and after the gold is all washed out the lots are filled tip by turning in the water and

depositing the sediment from other mines above. For these mining-privileges in

town-lots, prices varying from $250 to $1,000 are paid. Negotiations are pending for a

lot 107 by 167 feet at the lower end of Main street, $2,000 being the present owner's

price. If the code and the law-officers of the county would permit it, there are well-

posted old residents, principally business men, who would give a handsome sum for

the privilege of mining out Main street from Jones's corner to the Central House, Co-

loma street, from the upper corner of onr office to Main street, and Sacramento street

from the corner of Main to a short distance above Dunn's blacksmith-shop. This

would inclnde the width of the streets for a distance of about 300 yards. Responsible

parties have offered $10,000 for the privilege of mining ont this ground, obligating

themselves to leave the streets in an improved condition, with a large and substantial

sewer the whole distance, which would much improve the adjacent property. From

results obtained in digging cisterns and otherwise, those best qualified to jndge are

confident that not less than $100,000 could be made in thus mining out the portions of

streets above indicated.

Placerville divide.—Heavy masses of pipe-clay on the north rim of

the Pliocene South Fork at Placerville, near the head of the west branch

of Cedar ravine, show plainly that the principal ancient channel of the

divide was further to the south. On crossing the ridge on the line of

the stage-road to Shingle Springs, the looming banks of Coon Hill

hydraulic diggings testify to the central location of the ancient valley,

as well as of the chief concentration of gold-bearing material in this

vicinity. Mr. Bishop, superintendent of the minging-company at Coon

Hill, says, on the anthority of the company's books and other reliable

accounts, that twenty-five acres of gravel removed from here by hydraul-

icking have yielded a total of $25,000,000.

Touching the direction of this channel, Mr. W. A. Goodyear, of the

State geological survey, says : " It is extremely probable that a deep

continuous channel, known here as the blue lead, extends from White

Rock in a general southerly direction beneath Dirty Flat and under the

two intervening ridges to the extreme south end of Smith's Flat. But

whether this channel from there on continues its general southerly

course, coming out on the Weaver Creek side at or in the vicinity of

the old 'Try Again' tunnel, or whether it makes a sharp bend to the

southward in Prospect Flat, is a question impossible to answer with

certainty until developments have been pushed farther under ground.''

Mr. Bowman conclndes his report on the gravel-ridges of the Placerville

divide as follows : " Without attempting to trace the course in detail

of this ancient river of Placerville divide, I may say that I could look
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over the entire country from Grey Eagle Mountain and Robb's and

Tell's Mountains, and was on the ancient channel of Placerville at two

points, Sportsman's Hall and Placerville, and I have no hesitation in

stating it as a fact that the topography of the Pliocene period is pre

served in the volcanic outflows, showing that the ancient South Fork

cannot have varied much in its general course from that of the South

Fork of the present day."

Quartz-mines.—The principal quartz-mines situated in the general

zone above described are—

Between the South Fork of the American and the North Fork of the

Cosnmnes : The Grosch, Drew, Harmon, Sheppard, Pacific, Epley, Miller,

Snyder, and numerous others.

South of the North Fork of the Cosnmnes: The Lucky, Baldwin,

Bacon, &c The Havilah, at Nashville, one mile west of the Baldwin,

was, according to Burlingham, the first quartz-mine worked in this

State.

South of the South Fork of the Cosnmnes: The Enterprise, Philadel

phia, Alpine, Hooper, and others, at Plymouth ; and the Keystone,

Lincoln, Mahoney, Consolidated Amador, Oneida, Kennedy, and others,

near Sutter Creek, in Amador County.

Co*te of materials, freight, labor, &c, in El Dorado County.—Lumber,

$12 to $17 per thousand at the mill. Freight, from Auburn to George

town, 50 cents per hundred ; from Sacramento to Georgetown, $4.50.

Wages, $2.50 per day ; $30 to $40 per month and found ; miners, above

ground, $2.50 ; under ground, $3. Excavating, by Chinese labor, under

contract, has been done at the rate of $2.50 per yard of ditch 3 feet

deep, G feet, on top, and 4 feet at the bottom. Water is sold at 10 cents

per inch per day of ten or eleven hours; 20 cents per inch lor twenty-

four hours. •

I

Description of leading mines, El Dorado County, California, 1874.

Garden Valley district.—Name of mine, Taylor mine;. owners, Taylor

Mill and Mining Company ; length of location, 1,200 feet ; course, north

east, southwest ; dip 70° east ; length pay-zone, 400 feet ; average width,

3feet; couutry-rock, slate; character vein-matter, ribbon-quartz; worked

by shaft ; depth of working-shaft, 408 feet ; number of levels opened, 4 ;

total length of drifts, 223 feet; cost of hoisting-works, $8,000.

Reported by William T. Gibbs, superintendent and one of the owners.

Operations of leading mines, El Dorado County, California, 1874.

Garden Valley district.—Name of mine, Taylor Mill and Mining Com

pany; owners, Taylor Mill and Mining 'Company; tnumber of miners

employed, 20 ; miners' wages per day, $3 ; cost of sinking per foot, $30 ;

cost of drifting per foot, $6.50 to $15 ; cost of stoping per ton, $3 to

$o; cost of mining per ton extracted, $7.50; cost of milling per ton,

$2.45; company works its own mill; average yield per ton, $13.75;

percentage sulphurets, 1 ; total bullion-product, $15,000.

Reported by William T. Gibbs.

Statement of quartz-mills, El Dorado County, California, 1874.

Garden Valley district.—Name of mill, Taylor Mill ; owners, Taylor

Mill and Mining Company; kind of power and amount, steam, 40-horse

n. Ex. 177 7
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engine; number of stamps, 10; weight of stamps, 700 pounds; number

of drops per minute, 87 ; heightof drop, 7 indies; cost of mill, $15,000;

capacity per 24 hours, 12 tons ; tons crushed during the year, 30^

.Reported by William T. Gibbs.

PLACER COUNTY.

Placer County lies between Nevada County on the north and El Do

rado County on the south, and extends westward from the line of Ne

vada to the Sacramento Valley. The county is deeply eroded by three

of the principal mountain-streams of the State, Bear River on the north,

the North Fork of the American, running through the central portion

of the county, and the Middle Fork of the American, which forms its

southern boundary. The course of these rivers is from east to west,

nearly at right angles to the system of dead rivers which traverses the

county. By means of the great erosious of the modern rivers, which

have cut gorges from 1,500 to 2,500 feet in depth, the ancient rivers

have been exposed, permitting the great system of hydranlic operations

for which this county is celebrated. The difference of level between

the bed rock of the ancient rivers and the modern streams is from

1,000 to 1,200 feet.

The principal hydranlic-mining districts of the county are situated in

the vicinity of Dutch Flat and Gold Run, between Bear River and the

North Fork of the American. These districts are on the same channel,

and their interests are so closely allied and their characteristics so sim

ilar that they may be considered as one. The characteristic of this

position of the blue lead has hitherto been the certainty and uniformity

of pay of the surface-dirt. Within the past two years, as the natural

outlet of the country became impeded by loss of grade and the accu

mulated ddbris and tailings resulting from tea years of hydranlic wash

ings of the upper benches, extensive works were projected for opening

the bottom of the channel, which, as has been demonstrated by the oper

ations of the Cedar Creek claim of Dutch Flat, and of the Gold Run

Hydranlic Company, and Indiana Hill Cement Company of Gold Run,

is second to none in the State in extent and richness.

The general features of these districts have been so fully described in

my reports for 1871, '72, '73, and '74, that I shall here notice only the

most important works now in progress.

Hydranlic mining commenced at Dutch Flaf, about the year 185G,

and at Gold Run ten years later. The surface-product of these districts

for a number of years after the introduction of the hydranlic process was

not large, but the dirt was easily moved and yielded fair profits, while

the natural grade of the country was open. With the exhanstion of the

upper benches came a reaction, and for a few years mining was pursued

on a comparatively small scale. In 1868, Mr. James Taeff, of Dutch

Flat, sunk a prospectitig-shaft in the ground now owned by the Dutch

Flat Blue Gravel Company, and demonstrated the richness of the bot

tom of this portion of the channel. This shaft was sunk a distance of

240 feet through gravel, which steadily increased in richness until the

well-known " blue leafl dirt " was exposed. This exploration proved an

incentive to the large operations now in progress in these districts.

At Gold Run the yield of the upper benches was even less than at

Dutch Flat. In 1871, Professor Pettee, then connected with the State

Geological Survey of California, estimated that 43,000,000 cubic yards

of dirt bad-been washed by the hydranlic process, which had yielded

$2,074,356, or, approximately, 5 cents per cubic yard. Up to that period,
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however, only the upper stratum had been washed. As succeeding

benches were removed the ground yielded larger returns. Here, as at

Dutch Flat, prospecting-shafts revealed the rich nature of the bottom,

and the discovery prompted the extensive works of the Gold Run Ditch

and Mining Company now in progress. The '"49-'50," a prospecting-

shaft, sunk from the bottom of a ravine intersecting the trend of the

channel, had at a very early period proved the nature of the bottom

gravel ; but, the shaft having been filled for many years, the development

made had become to some extent a matter oftradition, when in 1873 and

1874 the Gold Run Hydranlic Mining Company sunk a shaft on the

Sherman & Cedar ground, belonging to the company, and demonstrated

the existence of a bottom stratum as rich as that of the most favored

districts of the State. This shaft reached bed-rock at the depth of 181

feet. The bottom-dirt exposed is said to have been " prospected" at

the rate of $2 per pan, which would be equivalent to $130 per car-load

of 16 cubic feet, or $232 per cubic yard.* While there is no special

reason for doubting the accuracy of this "prospect," which was officially

anuounced by the superintendent to the London owners, it will doubt

less be the opinion of all competent jndges that the shaft must have

struck on an exceptionally rich spot, and that the test should not be

made the standard of calculation of the value of the bottom. Probably

the results obtained in the neighboring ground of the Indiana Hill Blue

Gravel Mining Company afford a better basis of estimating the value of

the blue-lead stratum of the district.

Gold Run district.—The Indiana Hill Blue Gravel Mining Company, of

Gold Eun, owns a claim which was worked from 1854 to 1864, at intervals,

as a placer. In 1804 an 8-stamp mill was erected for the purpose of crush

ing the cemented gold-bearing gravel exposed by the company's tunnel.

In April 1872 the company acquired by purchase the Warren and Rem-

ington ground, a tract of 9 to 10 acres adjacent to their original claim,

and incorporated under their present name. The total area owned by

the company is about 40 acres.

The claim is situated at the extreme southern limit of Gold Run dis

trict, at a point where the ancient river has been cut by the erosion of

the North Fork of the American, which here passes through a gorge

nearly 2,500 feet in depth, or 1,500 feet lower than the bed of the an

cient river. The continuation of the Dutch Flat and Gold Run channel

may be observed on the east side of the North Fork of the American,

where it has been mined at Monona Flat, Independence Hill, and Iowa

Hill. Owing to this favorable situation of the company's claim, no rim-

rock tunnel was necessary; and the channel was followed northerly on

the bed-rock by means of a main tunnel 1,600 feet in length, with

branches or gangways toward the west, where the richest ground was

discovered. The company employs 25 men, at $3 per day, who ex

tract from forty to fifty car-loads per twenty-four hours, according

to the nature of the ground. They are now carrying forward a

"breast" 110 feet in width, and taking ont from six to seven feet in

depth of gravel, inclusive of the "bed-rock pickiug." The gravel is run

out from the tunnel and breasts in cars and dumped in the mill near

the mouth of the tunnel. The mill has eight stamps of 500 pounds,

dropping 76 times per minute; height of drop, 8 inches. The motive-

power is water. Seventy-five inches, with a head or pressure of 80 feet,

are projected against a hurdy-gurdy wheel 10 feet in diameter. The

crushing capacity of the mill depends upon the quality of the cement,

which varies in respect to hardness in different portions of the mine.

* A " miners' pan " contains about 400 cubic inches of loose dirt.
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The greatest amount crushed in twenty-four hours was 90 car-loads;

the lowest amount, 35 loads; the average capacity of the mill is esti

mated at 42 car-loads per twenty-four hours. A car-load at this claim

weighs 1,600 pounds and contains 19J cubic feet. The company owns

a ditch and water-right, supplying from 100 to 200 inches of water during

the mining season, which is here nine months of the year.

The following tabular statement will show the operations of the In

diana Hill Blue Gravel Company from the date of incorporation, April,

1872, to the close of the mining season of 1874 :

Mining

1872
1*72-1873 ..
1873-1874 ..

Total

s
3
'A

3.680
«,300

10, 017

19, 997

Vt 27
4 00

3 08

$19, 410 97
a."t, aoo oo

30, 811 50

75, 422 47

n

S3

17, 360 00
13, 175 00
20, 034 00

40, 569 00

$12, 050 97

12, 025 00
10,777 50

34, 653 47

RECAPITULATION.

Average yield per car-load, (19J cubic feet) S3 77

Average yield per ton of 2,000 pounds 4 71

Average yield per cubic yard 5 29

Average cost per car-load, (19J cubic feet) $2 03

Average cost per ton of 2,000 pounds 2 54

Average cost per cubic yard 2 90

Profit per car-load $1 74

Profit per cubic yard 2 39

The product of the Indiana Hill Blue Gravel Company's ground from

the commencement of mining-operations to the date of incorporation of

the present company (April, 1872) is estimated at $125,000. If we add

the product of the company from 1872 to 1874, inclusive, we obtain a

total of $200,000, from one-twentieth of the area of the claim. The tab

ular statement above given inclndes only the yield up to September 12,

1874, the close of the fiscal year. The company resumed operations in

November, and opened ground of unparalleled richness. In one instance

$1,000 worth of gold was obtained from two car-loads of dirt. It will

be observed that while the average yield per cubic yard has been donble

that of the Bald Mountain Company, of Sierra County,* the percentage

of profit has been less. In the Bald Mountain claim the profit was 50

per cent., and in the Indiana Hill 46 per cent. The former company

washes its dirt through 6,000 feet of sluices ; the latter crushes in an 8-

stamp mill. The Indiana Hill is the only notable successful enterprise iu

operation in California of mining gravel by the crushing or mill process.

The Gold Run Ditch and Mining Company, a local corporation, owns

. eight tracts of mining-ground, aggregating 328 acres, together with

valuable water-rights and an extensive system of ditches, twenty-eight

*See, under heading of Sierra County, description of BaldMoantain claim.
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miles in length, taking water from Bear River and the South Tuba

The company was incorporated in 1870, with a capital stock of $905,000.

It has invested $220,000 in mining-ground and $80,000 in ditches and

water-rights. TJp to the present 'time the surface-gravel only has been

worked, to a depth of from 100 to 175 feet, the lower stratum of over

200 feet in thickness not being workable for want of fall to carry off the

tailings. The company is now engaged in the prosecution of an enter

prise that cannot fail to have a very beneficial influence on the mining-

interests of this section. For several years the yield of gold has been

declining, and the surface-beds are rapidly being exhausted. The Gold

Eun Company has enough ground to keep its men employed for about

two years on the present available grade. The richest beds of gravel,

folly 200 feet in depth, are yet untouched. To procure the necessary

fall and enable it to work these rich beds, the Gold Run Company is

running a tunnel through the rim-rock, at a depth of 600 feet below the

crest of the ridge. The lower end of this tunnel opens into Canon

Creek, while the head will open directly under the great deposits of blue

gravel and furnish means of working them to the bed-rock. The main

tunnel is 10 by 12 feet, and is intended to be 2,200 feet long, when it will

tap the old 49-50 shaft, which is sunk on the channel of the blue lead to a

depth of about 200 feet in flue hydranlic gravel. Four hundred and fifty

feet from the mouth of the tunnel their branch for the Indiana Hill claim

starts in. This branch is 8 by 8 feet, and is now in over 1,000 feet. It will

be run 200 feet longer, when their shaft or incline will be raised. This tun

nel was commenced in July, 1873, and has beem run through very hard

rock in about sixteen months, (actual workmg time perhaps not more

than fourteen months.) The work has all been done with the Burleigh

drill.

R. H. Brown, secretary of the Gold Run Ditch and Mining Company,

writes, under date of June 5, 1874, to Parks & Lacy, agents of the

Burleigh drill in this city, as follows :

We ran two of the Burleigh drills in our tnnnel, twenty-four days during the

month of May, and made 126^ feet of tunnel, through hard rock, at an expense as

follows :

XX Hercules powder * $1, 064 43

Fuse and caps 15 00

Piping, air and water 129 25

Wood for boiler 175 00

Coal 16 38

Steel and iron 50 00

Oil for lights and machinery 78 00

Lumber tracking 25 00

Labor 1,400 00

2,953 06

The first week in June we made 31 feet of tunnel ; the second week struck the most

difficult'rock to drill we have ever had. However, we made 26 feet of tunnel last week.

We count on making 100 feet a month, and I believe we will average 125 feet until

the branch is completed. We are running our rock out by hand. By using mule or

steam power I think the expense could have been reduced materially this month. We

have worked the car-men eight hours, and have not been delayed with rocks in the way

of the drillers.

The main tunnel, which is 12 feet wide by 9 feet in height, has been

driven into the mountain a distance of 600 feet, and when completed will

be 2,200 feet in length. At a distance of 454 feet from the lower end a

branch tnnnel leaves the main cut. The branch is 8 feet square, and

will be about 1,000 feet long. The whole force is now at work on the

bfancb, which will be completed by the 1st of January, 1875, when
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■washing will begin. The branch is run for the purpose of reaching

claims not tapped by the main tunnel. As soon as it is finished work

will be resumed on the main cut, and it will be put through in about

two years, or by the time the surface-gravel belonging to the company

is exhansted. The Burleigh drill is driven by compressed air. The

work is now progressing (November, 1874) at the rate of 150 feet per

month. Twenty-five men are employed, and about $3,500 disbursed

monthly for labor and materials. The total cost of the tunnel is estimated

at $125,000.

The Placer Argus, in its mining review, says :

The importance of this enterprise is manifest when we consider that the ground,

which by its aid alone can be worked, is far richer than the best of the gravel

that has already been washed, and that there is enough of it to employ all the water

that can be had for the next centary. Shafts have been sunk 200 feet to the bed-rock,

and good pay found the whole distance. Under the influence of this great work, which

is to unlock the hitherto inaccessible riches of the district, every kind of business is

brightening up, and the future prospect of the towns dependent ou the mines are pro

portionately improved.

The Gold Run Hydranlic Mining Company, of London, England, owns

the ground formerly known as the Cedar and Sherman claims, lying

immediately adjacent to the properties of the Gold Run Ditch Company

and Indiana Hill Company, above described. The company's claims are

2,400 feet in length by 600 feet in width. During the water-season two

of Hoskin's giants are used for piping. For convenience of handling in

front, and to gain a more concentrated stream, these pipes were made,

by special order, about 4J feet longer than those of ordinary construc

tion, being 12 feet in full. Inclnding waste-water, 840 inches are used

daily. Water-rates in this district are 12J cents per inch per twenty-

four hours. The sluices of this company are 1,500 feet long and 4 feet

wide ; water, 4 to 5 inches deep ; grade, 7 to 7$ inches in 12 feet. Dur

ing the present year, a prospecting-sbaft 181 feet in depth was sunk on

this claim, disclosing a remarkably rich bank of gravel, which will be

available for washing on the completion of the branch tunnel now being

run from the Gold Run Ditch Company's tunnel to intersect the pros

pecting-shaft. As nearly 200 feet in depth of dirt has been removed by

the hydranlic operations of ten years ou this ground, the original depth

is shown by this shaft to have been 380 feet from surface to bed-rock.

In addition to the companies above named, the following are engaged

in extensive hydranlic operations in Gold Run district : Hoskina & Bro.

are working a claim of 70 acres. They employ fifteen men and use 600

inches of water. The Fish-hawk Company has a claim of 40 acres, uses

550 inches of water, and employs ten men. Sachs & Co.'s claim con

tains 100 acres. They use 350 inches of water, and employ six men.

O. Harkuess uses 500 inches of water, employs seven men, and works a

claim of 40 acres.

Tailings.—The removal and utilization of tailings—the debris of hy

dranlic or gravel ground, once washed and deprived of a portion of its

anriferous contents—has for several years past attracted the attention

of the miners of California. In all the streams forming the outlets of

the gravel-mining districts tailings have accumulated to great depth,

often u backing up" to such an extent as to destroy the necessary grade

for the sluices and flumes of the miner, and cansing the suspension of

hydranlic mining until long and expensive tunnels can be run through

the bed-rock, having their outlets below the accumulated dtbris of the

district.

The contents of these tailings should bear a relative proportion to the
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product of the ground which forms their source of supply, and this pro

portion is governed by the natural advantages and mechanical appli

ances possessed by the owner of the mining-ground for saving his gold

and amalgam. Where the miner possesses the advantages of great fall

from his claim to its natural outlet, permitting the construction of nu

merous uuder-currents and " dumps " or " falls" on long lines of sluices,

(as, for instauce, at the American and other claims, on the ridge between

North San Juan and French Corral, in Nevada County,) the tailings

which eventually escape his sluices should be poor; while, on the other

hand, in districts not possessing these natural advantages, (as at Gold

Run,) we may reasonably expect to find rich tailings, since the disinte

grated matter released by the water passes beyond the miner's control

and on the property of others, bearing a considerable proportion of its

valuable contents, which are deposited in the natural outlet, or caught

in the flumes and under-currents placed therein by the owner of the

creek-bed.

In the investigation of the value of the tailings deposited from year

to year in the beds of streams forming the natural outlet of a hydranlic-

mining district, we meet with many difficulties, owing to the absepce of

any data other than the results obtained by the owners of such claims:

and these vary widely, depending on the original contents of the ground

removed and the appliances, natural or artificial, of the mining-ground

which formed their source.

The gold-product- per cubic yard of gravel washed in the hydraulic-

mining region of California has for several years been the subject of

investigation, and it is an accepted result of numerous calculations and

measurements that the quantity of gold obtained from the anriferous

ground washed by the hydranlic system has varied in different districts

from 5 cents to 25 cents per cubic yard. Where the results of washing

large tracts, from surface to bed-rock, have been greater than 25 cents

or less than 10 cents per cubic yard, they have been considered excep

tional.

The auriferous contents of an area of tailings derived from the wash

ings of a district not possessing the natural advantages of grade and

fall should be greater than that of a like area "in place," since the

tailings are the product of the concentration by specific gravity of

the valuable particles of the washed ground, viz, the gold and quick

silver carried over and through the miner's flume and the resulting

amalgam, all of which are deposited in the bed of the stream which

forms the ultimate receptacle of the tailings, excepting, of course,

the proportion canght in the miner's sluice boxes, which depends on his

appliances, natural or artificial, for their detention. Thus a cubic yard

of tailings may represent the residual product of many cubio yards of

Standing ground.

The expense of running a tailing-claim, after the first outlay in the

construction of the necessary flumes and under currents, is less than

that of any other class of mining. The principal items are, lumber for

repairs of flumes, iron bars for under currents, labor in cleaning up

and watching against sluice-robbing. Claims of this class are "cleaned

up" once a year, after the close of the mining-season. The blocks with

which the flume is lined are taken up, the amalgam is gathered, and

the blocks are replaced for the run of the next season.

The Moody & Kinder claim, of Gold Run, is of the class known in the

hydraulic-mining counties of California as a "tailing" or "fluming"

claim, and its value as a mining-property depends on the quantity and

richness of the tailings which have accumulated or are passing over
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the flames and under currents placed on the bed of the creek for the

purpose of saving the gold, quicksilver, and amalgam which escapes the

miner on the hydranlic ground above. Moody & Kinder own 5,000 linear

feet of the bottom and sides of Canon Creek, which is the natural out

let of one-half of Gold Run district, comprising 400 to 500 acres of hy

dranlic ground. This creek rises in the high divide between the waters

of Bear River and the North Fork of the American, pursues a southerly

course, and empties into the great gorge of the American River, below-

Gold Run district. On the west it is intersected by three ravines, which

form its principal feeders from the gold-washings of the district. Above

the intersection of Gold Run ravine, which is about the center of the

district, the creek has a light grade ; and here the tailings resulting

from ten years' hydranlic washiugs have accumulated to the depth of

from 30 to 40 feet in the center of the channel, and the width of from

50 to 60 feet. Below Gold Run ravine the grade becomes steeper, with

occasional falls, and hence there is a diminished depth of tailings. The

claim terminates at a high dam near the mouth of the Gold Run tunnel.

That portion of the claim above the intersection of Gosling ravine con

tains .about 20,000 cubic yards for each section of 100 yards in length.

Taking the line of the Central Pacific Railroad as the plain of the sur

face of the country before the commencement of hydranlic washings, we

find the difference of elevation at the intersection of Gosling ravine with

Canon Creek to be 300 feet; and this would represent the average

height of the hydranlic banks removed during the past ten years, over

an area of several hundred acres, which have found their outlet in

Canon Creek. From the head of the first system of flumes to the lower

end of the claim the average grade of the creek-bed is about 300 feet

to the mile.

The estimates of the value of accumulated tailings differ so widely,

that we shall give, without comment, the product of the runs of the

past four years over Cauou Creek.

The gold-saving appliances of the Moody & Kinder claim consist of

ground-sluices, and flumes, and under currents, constructed on the most

approved methods at present in use, combined with a skillful applica

tion of the natural advantages resulting from the occurrence of rapids

and falls in the lower end of the claim. Below Gosling ravine, the most

northerly of the three tributaries of Canon Creek, they have constructed

a flume 2,400 feet in length, 16 feet in width, and 7 feet in height,

divided by a central partition, and terminating in a double under-cur-

rent at the head of the falls or rapids of the stream. Below this point,

several shorter sets of under currents and flumes have been placed,

where the nature of the ground would permit.

The following statement from the books of Moody & Kinder will

show approximately the returns from their tailing-claim for the past

four years. During one of these years the privilege of cleaning up was

sold; and we give the price obtained by M. & K., having no meaus of

ascertaining the amount realized by the purchaser :

1871 the clean up and sale realized $30, 000

1872, clean up 34, 000

1873, clean up 24, 250

1874, clean up and sale 25, 290

Total 113, 540

The expenses for four years were $18,000.

Dutch Flat district.—This district adjoins Gold Run district on the
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north, the Central Pacific Railroad running on the line of the boundary

of the two districts. The leading claims of the district have been

repeatedly described in former reports, particularly in those of 1871

and 1874. On the Cedar Creek claim an English company is engaged

in hydranlic mining on an extensive scale. It owns 200 acres of gravel-

ground, opened by a bed-rock tunnel 3,000 feet in length, and 8 by 8

feet in dimensions, together with sixty miles of ditches, carrying 6,000

inches of water. The enterprise may be classed among the most prom

ising in this class of mining in the State.

At Dutch Flat giant-powder is used to break up the bowlders found

in the hydranlic banks so that the fragments will pass through the

sluices. A system of " top-blasting" is practiced, followed by breaking

open giant cartridges and pouring the powder on to the rock. This is

sometimes built over with clay to hold it in place or give greater effect

to the blast. A fuse and cap explode the charge. Huge bowlders which

cannot be sledged, nor blasted (without drilling) by black powder, arc

thus quickly reduced, pitched into the sluices, and entirely got rid of.

Pipe-clay, the terror of many mining-claims in early days, is now dis

posed of by blasting with giant powder. After the blocks of clay are

rolled down from the face of the diggings by the powerful hydranlic

pipes, a " clay-angur" is sent with ease into the center of each. This is

followed by one-quarter or more of a cartridge of giant-powder, with

fuse attached. When all is prepared the miner fires in succession per

haps twenty shots by aid of a hot iron and rod. This disintegrates the

cement so that it is practicable to reduce it by action of the water, and

prevent solid particles of clay from robbing the sluices, as formerly, by

carrying off gold-dust imbedded in its sticky surface.

This district was the first to introduce the great improvements in

hydraulic pipes and nozzles which have since been so generally adopted

through the State.

"The Little Giant, figured and described in former reports, having been

first introduced, is the machine in most general use. It is especially

adapted for heavy pressure, is simple and durable. Some of these

machines are in use under a pressure of 500 feet, and in one instance

over 535 feet, and there has been no accident from breakage or difficulty

in working. They are made of five sizes, varying from 7 to 15 inches

inlet, and adapted for works any size up to 8J inches.

The Clipper has been but recently introduced, and differs from the

Giant in having but one working-joint instead of two, there being no

center-bolt, and in requiring no balance. It turns easily, and, as in the

Giant, the discharge-pipe remains in any position in which it is placed.

The Forest Hill divide embraces the country lying between the North

and Middle Forks of the American River. Although a country of ex

tensive miningresources, it does not possess any general system of ditches

yielding a summer supply of water ; and hence the mining-industry

holds a place far below its true merits. The deficiency of water has

been, however, to some extent relieved by the construction of the Iowa

Eill Canal, (noticed elsewhere in this report.) which supplies the country

lying adjacent to the North Fork and between the North Fork and

Shirt-Tail Canon, but does not extend its branches to the Middle Fork

gravel-deposits of Michigan Bluff, Bath, Forest Hill, and Todd's Valley.

The deep depressions of the Middle Fork on the one side and Shirt-Tail

Cailon on the other—each nearly 2,000 feet lower than the summit of

the ridge—present a formidable obstacle to the introduction of water

on the south slope of the divide.

Forest Hill divide, like bo many other mining-regions of the Sierra
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Nevada, became almost depopulated after the first historical era of gold-

mining in California. It is, nevertheless, one of the most productive

mining-districts of the State. Within half a mile of the town of For

est Hill it has been estimated that from $5,000,000 to $10,000,000 have

been taken out. The mines began to decline in 1858, at the time of the

Frazier River excitement. Prior to that, drifting was the customary

method of working, and the lower strata of concentrated gravel yielded

enormously.

Mr. Bowman observes that in places on the Forest Hill channel gold

has been found in crystals along with quartz-crystals, the angles of

which only were broken off. This probably cannot have been situated

on any central wash of the ancient channel. The gravels of Forest

Hill divide constituted the ancient Middle and North Forks of the Middle

Fork of the American.

The following is the reported total yield of leading claims on this

divide : The Dardanelles mine with a frontage of 1,000 feet, $2,000,000;

the Jenny Lind, with a frontage of 450 feet, over $1,000,000; the New

Jersey, with a frontage of 600 feet, and from an area of 500 by 400 feet,

$850,000; Deidesheimer, $650,000; the Independence, $450,000; the

Fast, Rough and Ready, Gore, and sundry others, each about $250,000 ;

and many claims from $50,000 to $200,000 each. The Gore claim had a

frontage of 100 feet and a depth of 200 feet in the hill. About $40,000

from the Gore claim was derived from a basin 380 feet square. The

Independence yielded $10,000 from a space 20 by 20 feet.

At Todd's Valley, Pond & Co. now pretty nearly monopolize all the

mining-ground. The town itself is comparatively depopulated. The

Blue Gravel Range Company occupies the ground of" the old"Dar-.

denelles," with Spring Garden ranch and the Powell claim, embracing

nearly two miles on the old channel. On the Powell claim a tunnel was

run in 750 feet long, but it being found too high to drift the ground to

the bed-rock, an incline was sunk from the end 120 feet, and a chamber

was excavated, where hoisting and pumping engines and a chimney-

shaft were put in. The Mountain Company has a tunnel in 2,600 feet,

and a shaft down from the end 60 feet. It was reputed to be netting,

several years ago, $1,000 per month. All the claims on the Forest

Hill ridge extend through a big channel to the Devil's Caflon, on the

north. The tunnels were generally run in too high.

Yankee Jim's, another depopulated, historical town, has yielded its

millions, and employed many thousands of miners for ten or twelve

years.

Bath had one hundred inhabitants left in 1870. The pay is in hard

cement, which has to be thoroughly slacked before washing. Messrs.

Rousch & Grinnel, of this place, work their claim by the hydranlic

process during the brief water-season, and the results obtained by

them this season demonstrate their ground to be equal in richness to

any in the divide, if not in the State, probably yielding from 30 to 40

cents per cubic yard of dirt removed.

At Michigan Bluff's there is in sight an unusually large quantity of

concentrated pure quartz-gravel, which, in the opinion of Prof. W. P.

Blake, is of local origin ; though the fact that so little country-rock is

intermixed with a large quantity of thoroughly-washed quartz-bowlders

would seem to impiy that the material had traveled a considerable dis

tance. In the deposits of lighter material there is observable a diago

nal stratification cansed by varying currents, the evidence being in

favor of a local northeasterly and southwesterly course of the channel,

like that of the North Fork of the Middle Fork and its branches. The
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large bowlders in other portions of the diggings testify to the presence,

at the time of formation, of a very large quantity of water and a vio

lent transporting-power. One of the claims yielded $48,000 in five

months, to nine men, employed night and day, at an expense of $13,000,

leaving a profit of $35,000. The usual yield was formerly from six to

eight dollars a day of ten hours' work to the man ; in some claims from

$20 to $30. A four-pound nugget was taken out of these mines in early

times, showing that a portion of the gold, at least, was probably of

local origin.

Messrs. Wheeler & Breeze, owners of the Paragon claim, situated near

Bath, are engaged in hydranlic mining on an extensive scale. This

ground was in former years worked by the mill or crushing process,

owing to the hardness of the bottom. Several runs were made, with a

yeld of $200 per day; but, the ground not proving uniformly rich, this

system of mining was abandoned here, as it has been elsewhere in the

State, with two or three exceptions, and the hydraulic method sub

stituted. The hardness of the bottom renders blasting necessary. Dur

ing the early part of the season an extensive blast was fired in this

claim, with successful results. Seven hundred kegs of powder, contain

ing 17,500 pounds, were fired by electrical apparatus. The powder was

placed in the drifts in iron kegs. The drifting necessary to put off this

blast cost $300, and powder, materials, &c, cost $2,700 more. As the

owners estimate that from the effects of this single blast they will be

able to clean up about $200,000, the outlay of $3,000 was extremely

small in view of the benefits derived from it.

In preparing the ground for this blast, drifts were run as shown in the

following diagram :

00 70

80

110

The drift from the face of the bank was 110 feet long. From the end

of this a drift was run one way 70 feet and the other way 60 feet. From

the end of the 70-foot drift an L was run toward the face of the bank 55

feet ; from the end of the 60-foot drift a short drift 30 feet long was

also run back toward the face of the bank. In the drifts to the right

400 kegs of powder were placed, and the opposite side, 300 kegs. The

mouth of the drift was tamped for 75 feet from the near end, and the

T-drifts were tamped 10 feet each way. Plenty of space was left in the

L-drifts for the expansion of gases generated by the explosion of pow

der. The tunnel was 4J feet high and 5 feet wide, and the bank was

140 feet bigh. The electrical apparatus by which the blast was fired
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was 450 feet from the mouth of the tunnel. The whole length of wire

was about 1,500 feet. There was 25 feet of tamping—10 feet on each side

and that in the width of the tunnel—between the two L-drifts, not count

ing the 75 feet between that and the outer air. If this blast had been

fired by means of fuses, and one side had gone off before the other, much

less execution would have been done. Being fired by electricity, the

discharge was simultaneous, and was exerted on both sides of the tamp

ing at the same instant, so that the explosive force of the powder was

exerted in the proper direction only.

The expensive and slow system of crashing cement in stamp-mills has

been superseded, wherever water-facilities will admit, by bank-blasting

and hydranlic washing.

Above Bath the country is covered with heavy layers of volcanic

debris, and mining is carried on by the " drifting " system.

The Hazard mine, now worked by a San Francisco company, is situated

on the Volcano Canon, about one and a half miles from Michigan Bluff.

It was located in 1858, by Forrest, Allen, and others, who sunk a shaft 150

feet deep, and found good prospects. On account of the insufficiency of

their machinery, they were unable to work to any advantage, the water

being in the way. They sold the claim in 1872 to the present company,

who commenced operations by putting in an engine of 25 horse-power,

hoisting-works, and a 6-inch Cornish pump of 4 feet stroke. They sunk

the shaft a few feet deeper and ran a tunnel on the channel 900 feet to the

east. The company is working from twelve to sixteen men. They own

one hundred and fifty acres of mining-ground, by purchase and location,

and have the benefit of two miles of canon for under currents, flumes^

&c. The bed of pay-gravel is from 6 inches to 6 feet in thickness, the bal

ance of the ground being hard cement. They have already expended

about $40,000 in developing the mine.

The Iowa Hill Canal, taking water from the natural streams and basins

of the high Sierra, between the North and Middle Forks of the American

River, delivers it on the rich extent of mining-ground of which Iowa Hill

is the center. From Bird's Flat to King's Hill, two miles below Eliza-

bethtown, on the south side of Indian Canon, is three miles ; from

Smiley's store, through Iowa Hill Town, to the second Sugar Loaf, oh

the north side of Indian Canon, is three miles, containing, together, on

a fair estimate, about 3,000 acres of ground, ranging from 40 to 150 feet

deep, which has been proved, by actual but limited washing, to be rich

from the surface to the bed-rock. Then there are Wisconsin and Pros

pect Hills, Sucker and Grizzly Flats, with other places lying interme

diate of these points, known to contain gold in paying quantity, all of

which are now being covered by branch ditches from the main canal.

Over and above all this territory already developed, there is on the lino

of the main canal a region containing a gravel-deposit, of which noth

ing more is known than that it carrries gold strongly and can be

worked to a great advantage, stretching from Iowa Hill ten miles to

Damascus on one side, and some fourteen miles to the Forks House on

the other. Even beyond this point there is an immense field for suc-

cessful*hydranlic mining.

The main canal is 5 feet on the bottom, 4J feet deep, with a capacity

of carrying 7,000 inches of water. The first large reservoir is about

eight miles from the town of Iowa Hill. This contains 48 feet of water

and covers 100 acres of ground. From this central reservoir the main

canal proceeds past the Forks House to Tadpole, New York, Sailor, and

Long, tapping all in turn, to the North Fork of the American River,

making a total distance of forty miles. The total cost, with reservoirs,
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will be $500,000, of which $100,000 has already been expended. To

insure a constant supply of water to the capacity of the ditch through

out the year, the company have several excellent reservoir-sites in dif

ferent places, namely : one at Sailor's Uafion, 25 acres ; one at Big

Cafion, 25 acres ; and several at the head of the ditch, which probably

will cover 500 acres more. In the event of these not being sufficient, a

tunnel will be run through a gravel-ridge 2,500 feet long, to connect

with the waters of the Middle Fork of the American River. The coun

try in the immediate vicinity of Iowa Hill has only had water for a brief'

season of the year, and, under extreme disadvantages, has yielded from

$150,000 to $200,000 per season.

Ophir and Auburn districts.—The mines of these districts are all near

the line of junction between the slates and the foot-hill granites border

ing Sacramento Valley. The best-paying mines are situated near the

line of contact, which has the same course in general as the strike of the

slates. Auburn is in slate, Ophir in granite. The junction occurs very

nearly halfway between the Auburn and Ophir mines. Further down

the mountain-slope the country is of granite, as far as there is any rock

visible, to Sacramento Valley. Both the granite and slate, in this re

gion, are very hard at 100 feet depth. On the surface they have, in

some places, weathered soft to the depth of 20 feet.

The veins or seams in the district all have the same course, parallel

to the strike of the slates—north-northwest and south-southeast. The

quartz and vein-material generally, inclnding the ore, is pockety iu

character, resembling, in that respect, all the pay-mines described as

worked in Georgetown and Placerville divides. Lenticular masses con

tinue for some distance, and then pinch out. There is always a fissure,

however, that continues, leaving no doubt that they are true fissure-

veins. The. quartz is from 6 inches to 4 feet wide. The pay is in the

form of flakes and sheets. Most of the ledges are impregnated with

sulphurets of iron, which assay never less than a few dollars to the ton.

The country-rock adjacent is considerably impregnated with sulphurets.

The yield varies greatly. In the case of a replevin suit, thirty sacks of

ore out of the Ophir mine contained $2,300. A good deal of the rock

is worth several hundred dollars to the ton. A rich pocket waa struck

in the seam-mine, however, which was almost all gold. With a hand-

mortar a man might frequently make $50 a day out of the vein-material.

The principal mines of Ophir and Auburn districts are the Saint Pat

rick, the Bellevue, the Green, the Julian, the Ophir, the Saint Lawrence,

and the Booth. The three first-named have attained a depth of from 250

to 300 feet, and are the deepest in the district. All of these mines, except

the Booth, which is a new discovery, have been noticed in detail in

former reports.

In the granite-belt near Ophir the surface of the country is inter

sected in all directions with veins and seams of quartz, often of a

"pockety" character, and having but little regularity in mode of occnr-

rence or in pay. These veins are worked, in the summer months, by

means of band-windlasses or horse-whims, by prospectors, who manage

to realize sufficient to support them through the rainy season, when this

method of working is not practicable, and occasionally to make a

"strike" which yields them a few thousand dollars. These periodical

" finds" are the incentive to this class of mining, rather than the legiti

mate profits of the average of the quartz-veins. The district is well

provided with mills, which charge from $3 to $4 per ton for crushing.

The cost of hanling rarely exceeds $1 per ton. The cost of mining in

this manner is from $2 to $3 per ton, which leaves a living profit on $10
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rock. The Saint Patrick, Bellevue, Julian, and Saint Lawrence, how

ever, in the same granite-belt, have defined ledges and powerful hoist

ing-works; but it must be admitted that deep mining in this district has

not proved uniformly profitable. To the eastward, in the metamorphic-

slate belt, the ledges are stronger and the pay more regular, the Green,

and the Booth being representatives of mines in that formation.

Placer County contains numerous ledges of quartz ; but outside of

Auburn and Ophir districts but little progress has been made in their

development, and this not of an encouraging nature. A notable excep

tion, however, is the Rising Sun mine, near Colfax, which has for sev

eral years been under the skillful and prndent management of the

Messrs. Coleman, of Grass Valley, Nevada County. This mine has

yielded over $300,000, of which $100,000 has been profit. Heretofore

the mine has been worked on a small scale, there being but a single bat

tery of five stamps and a single shaft. A new shaft has been sunk

about 100 feet east of the old one. It is down 600 feet, in good-paying

ore, the ledge being fully two feet in thickness. The shaft is 12 feet by

4.J, giving a double hoisting-shaft and a compartment for the pump and

ladders. A new building, large and well designed, has been erected,

in which a new engine, in addition to the two now in use, will be erected,

furnishing ample power for hoisting, pumping, and driving the stamps.

A battery of 10 stamps is likewise being erected. The entire cost of

the improvements this season will be about $30,000. The ore taken out

is uniformly rich. There are no " specimens," the gold being diffused

quite evenly through the rock ; but the whole ledge pays well for work

ing, and, with the amount now in sight, gives assurance of paying well

for an indefinite length of time.

The Manter mine, situated in the foot-hills near Lincoln, has been,

extensively developed ; but the ores have so far proved refractory, and

but a small percentage of gold was saved. This mine has recently been

sold to an English company. There is perhaps no subject of more im

portance to the mining-interest of California than the economical treat

ment of gold-bearing ores, and it is a fact worthy of consideration that,

after twenty years' experience in the business of quartz-mining, it is

conceded that, with a few exceptions, from one-third to one-fourth of the

assay-value of the ores now being worked, amounting to several millions

of dollars annually, passes off in the slums, and is irretrievably lost.

This proposition is clearly supported by the results of the experiments

of Mr. G. F. Deetkin, of Grass Valley, Nevada County, as described in

his article on gold-bearing ores, in my report of 1873. Yet, during this

period, immense sums of money have been expended in machinery and

inventions, having for their object the introduction of some system or

process by which our gold-bearing ores could be worked up to a higher

percentage.

Among the practical miners who have devoted time, money, and a

close observation to the canses of this loss of gold is Col. I. M. Taylor,

of San Francisco, formerly superintendent of the Manter mine, near

Lincoln, Placer County, who has during the past year closely investi

gated this subject, and arrived at the conclusion that the principal loss

of gold is to be traced to the imperfect methods of concentration and

amalgamation.

Colonel Taylor gives the results of his observations and experiments

in the following article :

Conckntkatiok.—I commenced this business believing, as many other theorists havo

done, that all gold-ores could be concentrated on coming from the battery by machinery

without handling, and that gold-aulphurets could be treated successfully only by the
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chlorine process. I continued in this belief for many years, spending time and money,

and accomplishing nothing. Some eight months since, in connection with moneyed

men of San Francisco, I purchased a mine which had the reputation of producing ore

of a very refractory character. This ore assayed $30 per ton, but not more than one-

foorth of it was sufficiently free to admit of its being amalgamated in the buttery. I

erected a five-stamp mill, and tried various methods for concentrating the sulphurets.

The best result obtained was 25 per cent., which, together with the free gold, formed

only S0 per cent. of the assay-value of the ore. At this juncture I abandoned every

thing with the word patent on it, and, going back to first principles, constructed an

old-fashioned Cornish bnddle, and sized the ore in two sizes, nsing two pointed boxes,

after the plan adopted by the most improved mills in Grass Valley ; all the materials

held in suspension by the water were allowed to pass over the second box and go to

waste. I found by concentrating the two sizes separately in the hnddle that 1 could

get about 8 per cent. more than when they were concentrated together. In this way

10 per cent. more was saved than by any other plau yet tried.

The tailings as they came from the bnddle were assayed, and found to contain 10

per cent., leaving 30 per cent. unaccounted for. A tank was then constructed 12 by 12,

with a partition in the center, and the slum that ran over the second box was allowed

to pass into the one and out of the other, giving it plenty of time to settle. Iu this

Tray one-fifth of all the ore crushed was settled in the tanks, the coutents of which

assayed 23 per cent., being at the rate of about $6 per ton of ore, making asaving of an

assay of $48 per day with an 8-ton mill. Deducting from this 10 per cent. for loss in con

centrating, 25 per cent. for working, and $1 per ton for cost of concentrating, resulted

iu a net profit of $24 per day, or $720 per month, to the mill. A barrel holding (30 gal

lons was placed under the stream of water from the tank, and when full was left;

twenty-four hours to settle, a little alum having been added. The top was then care

fully poured off, when the sediment was found to contain about 1 per cent. of the ore,

which was held in suspension by the water after it had become comparatively clear;

8 per cent, could not be accounted for. It could easily have been wasted in the battery,

or more than an average might have been got in sampling the mine. This latter was

hardly possible, however, as great care was taken to insure a fair sampling by drilling

through the ledge in varions places. This result did not surprise me in the least, hav

ing long been aware that a large percentage from most mills had been lost in th is way.

The questiou was how to concentrate these tailings up to a higher grade, they not

being rich enough to pay for chlorinating. Various methods for accomplishing this

were tried. The best result from the round bnddle, using an ordinary broom for sweep

ing, was 50 per cent. A bnddle was then constructed on a larger scale, and with much

less grade than the one already in use. A piece of common mill-blanket was put on

the arm for sweeping, and a small stream of water turned on ; this proved a success,

as shown by assay, 12 tons having been reduced to 1 ton. at a cost of 75 cents per ton.

There was still a loss of 10 per cent. Various tests were made in order to determine

what grade of sulphuret ore would pay to concentrate. Some 20 tons of coarse tail

ings had accumulated from the bnddle, which, after testing, proved to be worth $2.25

per ton. This was reduced, at a cost of $7.50, to 500 pounds, which had an assay-value

of $30. Deducting from this 25 per cent. for loss in working, and $7.50 for labor of

concentrating, left a net profit of $14. I uow became satisfied that no machine yet

invented can concentrate the majority of ores to more thau 50 per cent. of their assay-

value without their having first been sized and settled in tanks. Assuming that ore

requires settling before it can be concentrated up to a high percentage, it is only a

waste of time and money to attempt its concentration before settling, as tho cost is the

lame whether it be high or low grade. As a consequence, any machine that fails to

take out more than half the value of the ore is of no practical use. All ores must be

sized in three different sizes before they can be properly concentrated. Lead-sulphurets

are nine and one-half times heavier than water, and five times heavier thau quartz.

Common iron or copper sulphurets are seven times heavier thau water, and three times

heavier than quartz. The coarse pulp and sulphurets capable of passing through an

ordinary No. 6 mill-screen are, perhaps, on an average fifty times coarser than those

found in the slum-ores. They should, therefore, be concentrated separately, otherwise

a current of water sufficient to carry off the coarse pulp will also carry off the sul

phurets, notwithstanding the latter are from three to five times heavier thau the pulp,

which, being composed of quartz about fifty times more bulky than the sulphurets,

exposes a corresponding surface to the action of the water.

To obviate this trouble, we must equalize the tailings, bringing the sulphurets and

the palp to the same size, then equalize the water to correspond with the fineness of

the pulp, and a current that will oarry off the latter will leave the heavier sulphurets

behind. No man experienced in milling will ever spend a dollar trying to concentrate

in violation of these rules or natural laws. Any of the quick-motioned concentrators

now in use will separate a large percentage of the coarse sulphurets from the coarse

Band, but at the same time they will hold the fine sulphurets, which are of the most

value, in suspension so long as the water continues in motion. The round convex
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bnddlc is the best equalizer In use, it being fed around the center-post, •which is about

12 inches in diameter. As the water recedes from the center it spreads, and conse

quently decreases in force. If the current of water be strong enough to start the

finest sulphurets from the head of the bnddle, it will become so diminished before

reaching halt' the distance from the center to the circumference that the sulphurets

are left behind. The concave or center-discharging bnddle is fed on the outer rim and

discharged in the center, consequently the water increases in force toward the center;

hence fine sulphurets leaving the circumference of the bnddle will be carried toward

the center with the pulp by the increasing force of water. In the tin, lead, and copper

mines of England, where concentration has been carried to ahigher stato of perfect ion

than anywhere else, they have long since discarded the center-discharging bnddle,

and use only the convex. Many mining superintendents contend that their ores are

not rich enough to justify handling and concentrating in round bnddies, but I am of

opinion that all ores below permanent water-level willpay to concentrate if they will

pay to work at all. * * * It has yet to be practically proved that any air-concen

trator will successfully concentrate the great mass of gold-ores. After the concentra

tion was perfected, 200 tons of ore were run through the mill, and further concentrated

to 15 tons, which were shown by assay to contain 91 per oent. of the gold found in

the ore after being settled in the tanks, and before it was concentrated. This second

concentration cost 63} cents per ton.

Amalgamation.—Thebusinessofconcentrating gold-bearing ores, though not without

its difficulties, is yet simple and inexpenBivecompared with that of their amalgamation.

The former is mechanical, the material requiring to be handled according to its specific

gravity. Any machinery or method of handling that will answer for one ore will do

also for another, provided the weight, bulk for bulk, he the same ; and where this ia

not the case, all that is necessary is to so equalize the air or water as to correspond with the

weight of the pulp. In the amalgamation of ores, however, we have to deal with chem

ical as well as mechanical laws and agents, rendering the business much more costly

and complicated. The treatment that will answer here for one class of ore fails when

applied to another, owing to the presence of different minerals, or to the same minerals

being present in different proportions, causing chemical combinations in endless variety.

Although the desulphurizing and amalgamation of gold-sulphurets has for many years

boen extensively experimented upon in California, no plan has been brought into gen

eral use whereby refractory ores can be satisfactorily treated or low-grade sulphurets

worked with profit, the only tolerably successful method for reducing sulphurets being

by the chlorine process—one that is attended with too much expense to answer for

low-grade material. Some amalgamators contend that gold, being fonnd in a metallio

state, only requires grinding to a certain degree of fineness to admit of amalgamation.

This rule, however, will not hold good with a majority of ores, if, indeed, it will with

any. However fine the gold may be, it is more or less coated with sulphur, iron, or

other base metals, from which friction fails to free it. There is no limit to the divisi

bility of gold. A certain percentage of gold in all sulphurets must bo submitted to

the action of either tire or chemicals before it can be freed from these coatings. Either

will answer, the questiou being which is the most economical. Nitric acid desulphurizes

very effectually, but is too expensive for general use, though on high-grade ores, which

are difficult to treat, it can sometimes be employed to advantage.

In the course of my experiments the plan was tried of grinding from four to twelve

hours in a Hepburn roller-pan and amalgamating in a wooden-bottomed settler, the

best result obtained from clean sulphuret being 40 per cent. This ore under the same

treatment yielded from 50 to 60 per cent. without concentrating, the quartz assisting

in freeing and brightening the gold during the process of grinding. This ore was also

experimented with in a Varney pan, grinding from twelve to twenty-four hours, with

but little better results. A reverberatory furnace on a small scale was then con

structed with a view to desulphurizing and amalgamating in pans. No difficulty was

found in desulphurizing, but with a reverberatory furnace it was found impossible to

oxidize the irou and copper. All gold-ores carry more or less iron, while many contain

snlphurets of lead and copper, all of which must be thoroughly oxidized before the

gold and silver can be amalgamated in pans. If the iron and copper are not oxidized

before being ground in the pans, they will pulverize into a fine powder, resembling

emery, which, on coming in contact with the quicksilver, changes it from negative to

positive, in which condition it has no affinity for gold. Any portion of the quicksilver

that fails to flower and rise to the surface of the water will become coated over with

a black scum from the iron and copper, and no satisfactory results can be obtained.

Thoroughly oxidize the ore, however, and the iron and copper will dissolve and be

held in suspension in the water, leaving the gold free to be taken up by the quicksilver.

Any failure in getting a good result in amalgamation when the ore is in this condition

is owing to mechanical canses, and not to the chemical condition of the ore. The gold

in some ores beirig^ very fine, it is difficult to bring all the patticles in contact with the

quicksilver, even if it be free. The best result obtained from ores imperfectly oxidized

was from 50 to 60 per cent. of the assay-value, which could only be obtained by using
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salt in grinding. This method possesses no economy over the chlorine process, not

withstanding the ore, after being roasted and amalgamated, can be reconcentrated in

the slum-bnddle, and all that remains in it can be brought up to a higher grade than

before roasting. Ores, I found, concentrated much better after roasting than before,

everything in them losing specific gravity but gold and silver. The difficulty of oxi

dizing ore in a reverberatory oven consists in not being able to furnish it with a plen

tiful supply of oxygen. In order to do this the ore mast come in contact with air.

The oxygen contained in the air taken in through the furnace is destroyed by heat

before it reaches the ore. Again, the air cannot get at the ore so long as it lies in

bulk on the floor of the oven, no. matter how much it is stirred. It must be varied

and allowed to fall throngh the air after it has attained a proper degree of heat, the

air being supplied in some other way than throngh the grate.

A furnace constructed on the principle of the Stetefeldt, which would continue

raising and lowering the ore through the air after it had reached a proper degree of

heat, would thoroughly oxidize and desulphurize any gold it might contain in from

one to three hours. An instance establishing this fact might be given : 25 pounds of

ore was placed on a small sheet-iron furnace constructed for the purpose, and when at

a red heat was raised and allowed to fall through the air for three hours, after which

it was ground and amalgamated in a small Varney pan. By this treatment it was

made to yield from 70 to 80 per cent. of the gold it contained.

Without indorsing in all points Colonel Taylor's conclusions, I give

the foregoing article in fall; becanse everything in the nature of intelli

gent experiment, free from preconceived notions or the hallucinations

of inventors, is extremely valuable in this field.

H. Ex. 177 8
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Statement of quartz-mills, Placer County, California, 1874.

Opkir district.—Name of mill, St. Patrick Mill; owners, St. Patrick

Gold-Mining Company; kind of power and amount, steam, 40-borse;

number of stamps, 15; weight of stamps, 800 pounds; number of drops

per minute, 65; height of drop, 9 inches; number of pans, 2; number

of concentrators, 6; cost of mill, $10,000; capacity per twenty-four

hoors, 20 tons; cost of treatment per ton, $3.50 to $4; tons crushed

dnring year, 4,140.

Reported by L. W. Greenwell, superintendent.

NEVADA. COUNTY.

This county, which may be considered as the leading mining-county

of the State, in respect to both the area and richness of its hydranlic

ground and its numerous profitable ledges of gold-bearing quartz, is

situated in the center of the mining-region of California, having Ynba

and Sierra Counties on the north and Placer and Yuba Counties on the

south and west, the eastern limit of the county extending to the bound

ary-line of the State of Nevada. The eastern or more elevated portion of

the county, on the western water-shed of the Sierra Nevada, consists of

high ridges lying between the headwaters of the Middle and South

Yubas and Bear River. This portion of the county is crossed in a gen

eral northeast and southwest direction by the ancient-river system

popularly known as the Blue Lead, which has for years been profitably

worked in Sierra County on the north and Placer County on the south.

Within the limits of Nevada County, however, are found the works of

greatest magnitnde in this class of mining, among which may be enumer

ated those of the North Bloomfield and Milton Companies, which were

fully described in my report for 1874.

The North Bloomfield Company owns more than fifteen hundred acres

of anriferous gravel, situated on the ridge between the Middle and

South Yuba Rivers. The depth of ground, as demonstrated by numerous

prospecting-shafts, is from 200 to 300 feet; and the quality of the gravel,

ascertained by numerous and careful tests, is equal to the average of -

the most favored hydranlic regions of the State. The lower stratum,

being of the character known as " blue gravel," gave large results in

coarse gold. It is estimated that it will take fifty years to wash this

large tract of ground, which has its outlet, by means of a tunnel, into

Humbug Creek, and thence into the South Yuba. During the greater

portiou of the year 1874 the company employed from five hundred to

six hundred men on the tunnel and ditches.

It has taken this company eight years of steady work to perfect its

operations. During this time it has acquired not only all the vast estate

at Bloomfield, but also one-half of the large property of the Milton

Mining and Water Company and one-half of the property of the Union

Gravel Mining Company, so that it now virtually owns and controls

over seven miles of auriferous channel. It has also constructed two

enormous reservoirs, away up near the summit of theSierras, and built,

inclnding the Milton Company's, over 100 miles of canals or ditches,

to bring the water to the gravel. These canals and reservoirs have cost

over one million of dollars. The Bloomfield Company alone has ex

pended over two millions of dollars. The Union has also expended

quite a large sum, and the Milton has expended about one and a half

millions, making a total expenditure by this group of companies of over

three and a half millions of dollars, without interest, and yet the stock
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holders in the three corporations do not exceed thirty in number. It

will take the Milton Company some two years yet to complete all its

deep tunnels. Two of them are now complete, another is about half

finished. The Union Company completed its tunnel in July, 1874.

When all the works of the three companies are completed they will

have six deep tunnels, of an aggregate length of over 20,000 feet. The

combined water-supply of the companies is 100,000,000 gallons of water

per day throughout the year.

The North Bloomfield Company's tunnel was commenced April 25,

1872, and was prosecuted without interruption until its completion, on

November 15, 1874. Eight shafts, averaging 200 feet in depth, were

sunk to expedite the work. A diamond drill was used during the last

year from the tunnel-mouth, but all the other fifteen faces have been

driven principally with single-hand drills and giant powder. The tun

nel was run from a point on Humbug Creek, (a tributary of the South

Yuba River,) under the creek and 200 feet below it, 7,874 feet, to a point

under the great blue-gravel channel at North Bloomfield. The shafts

were sunk at snch points in the canon as the location would admit,

averaging 1,000 feet apart, and the tunnel was driven straight from the

tunnel-mouth to shaft 1, where a deflection was made to reach 6haft

2, and there is an angle in tunnel-line at each shaft. The rock

through which this tunnel has been driven is metamorphic slate. The

power used at all the shafts for hoisting, pumping, and driving air, as

also for driving the diamond drill, was water-power, under a pressure

varying from 300 to 550 feet. This tunnel alone cost $550,000, and the

company commenced mining through it in January, 1875. The up

per end of this long and expensive work terminates at a point under t he

great gravel channel, and 200 feet below the surface. To this point a

vertical shaft was sunk from the surface, passing through a great depth

of gravel. It is at this shaft where the hydraulic process commences.

The gravel, falling down this shaft, is washed 8,000 feet through the

tunnel, over gold-saving flumes, into the creek at the mouth of the tun

nel, and then 4,000 feet further, over the creek-bed and under currents

or gold-saving appliances, to the South Yuba, when it is swept away

down the mighty canon into the valley below. There is an angle in the

general course of the tunnel at each shaft, as they were sunk in the

deep canon at favorable points, and the tunnel was driven from 6haft to

shaft, making seven angles in the tunnel. An examination of the ac

companying table will show that the engineering work was exceedingly

accurate. The country through which this tunnel runs is very much

broken, and the canon under which the tunuel was constructed is sinu

ous, with very high and steep banks, making it very difficult to run

correct preliminary surveys. Yet, as will be seen by an examination of

the table, the maximum errors, as between the surveys on the surface

and the surveys of the work completed, are as follows: In alignment,

of an inch ; in levels, T\ of an inch ; in distance, 1J inches.

Had the tunnel been constructed upon a straight line for its entire

length, these variations would not be considered as worthy of notice

even with the very nicest work, but with a tunnel 7 by 8 feet, with small

shafts only about 5 or 6 feet square, and with seven angles in the tun

nel, such accuracy is extraordinary. The work was constructed under

the control and supervision of Mr. Hamilton Smith, jr., the engineer

and superintendent of the company.

The only general delay of the work was in December, 1873, caused

by blocking of ditches, conveying water for power, and involving a

delay of from sixteen to thirty days and an increased cost of $3,000.
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The only breakage of machinery worth mention was that of spnr-wheel

at No. 1, (probably cansed by carelessness of brakesman,) which required

ten days for repairs.

"Water for power-was conveyed through a sheet-iron main (15 inches

to 7 inches diameter) arid branches, (7 inches,) aggregating 9.960 feet in

length, and discharged against " hurdy-gurdy " wheels 17 to 21 feet

diameter, under pressures varying from 285 to 549 feet. Water-pipe

was pat together " stove-pipe " fashion, and gave little trouble by leaking

or otherwise. The charge for water used was merely the cost to the

company of running it from its upper reservoir to the tunnel-pipe. The

headings employed three shifts of two men each per day, working under

contract, the miners paying for explosives and lights and the company

sharpening tools and taking rock from headings. Shafts were sunk

by day's work, by three shifts of three men each. In addition to the

credit of $9,732.97, there is machinery, &c, now remaining which cost

in the city shops nearly $33,000. From this source, perhaps, $12,500

can be realized, thus reducing the net cost of the tunnel to, say, $486,500,

or $61.G3 cost per linear foot.
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Tabular statement for entire work of Bloomfield tunnel,

 

"Worklug.

Mouth

1.—Lower heading.

Shaft

Uppor heading.

2.—Lower heading.

Upper heading

Shaft3.—Lower heading.

Shaft

Upper beading

Shaft 4.—Lower heading

Shaft

Upper heading

3h*ft 5.—Lower heading

Shaft

Uppor heading

Shaft 6.—Lower heading

Shaft

Upper heading.

Shaft 7.—Lower heading.

E

Feet.

1, 177. 4

329.5

210

432. 4

497.2

200

478. 9

427.9

200

5I6.6

389.5

200.2

3uas

495. 9

18B

501.8

402

209

550.8

- -
a §

p. a

fa 2

II

411.3 ' 1

188 J 1

o -

,210

625

356

Cost for

Water-power.

11, 400

5,730

6,400

4,840

7,960

3,200

5, 930

6,913

3,300

5,343

6,913

7,200

7,303

8,770

3,600

6, 267

6,630

2,700

5,200

6,430

2,500

Cents

a 64

a 61

3.61

a 61

a 61

a 6i

a ei

a 6i

3.61

a 6i

3.61

3.61

a 61

3.61

3.61

a 6i

a ei

3.61

3.61

3.61

3.61

$414 90*
$11,844 54 $1,41527

206 85

231 04

174 72

287 36

115 52

214 07

249 50

119 13

193 88

249 56

259 s2

263 e5

316 60

123 96

226 24

239 34

97 47

187 72

233 93

90 25

Lnbor. Materials.

10, 302 50

8, 798 79

13, 497 10

12, 301 49

15, 092 87

11, 250 70

15, 353 68

11.672 00

8, 147 37

13,594 17

11,227 90

13,939 17

11,596 70

16, 142 12

10, 037 25

14,211 48

12, 430 07

8,068 52

17, 182 25

13,213 03

8, 937 38

8,128 87

597 69

627 30

777 78

1,044 30

1,202 80

918 00

I.6 I 07

643 35

1,038 37

705 42

790 20

823 13

943 78

703 18

906 27

632 40

618 40

646 76

958 57

L 187 60

• 546.5 feet hand-work ; 630.9 feet diamond-drill work.
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driven by North Bloomfield Gravel-Mining Company.

Coat for period.

Materials.

A

tnr, oo
75 63

48 00

856 00

48 00

44 00

341 00

44 00

485 00

44 00

48 00

458 00

48 00

57 00

342 00

57 00

41 00

420 00

41 00

SI 00

330 00

J623 50
3,488 01

~4

167 01

1,122 39

182 50

248 68

721 99

250 06

634 77

219 80

165 98

895 92

161 09

314 43

392 05

318 85

262 05

672 69

271 28

208 28

604 01

12,848 94
11,791 16

1, 104 24

2,961 43

1, 403 52

1,806 97

2,515 73

1, 613 59

1,635 10

2,038 35

1,034 91

1, 226 61

2,498 38

1, 365 49

1,788 53

1, 870 10

1,725 21

1, 349 82

1, 989 32

1,333 14

1,652 17

2, 430 78

t Diamonds.

Total cost of on*
tiro works.

$14, 693 48
22,008 02

10, 109 88

16,689 57

13,879 73

17, 187 20

13,881 95

17,181 34

13,556 66

10,304 85

15, 421 96

12, 704 07

16, 697 47

13,226 04

18, 247 25

12, 637 31

16, 162 93

14, 075 33

10, 155 31

18, 703 11

17, 099 13

11, 458 41

S26 P9

35 77

30 78

79 47

32 10

34 57

69 41

35 88

31 68

51 52

29 85

32 62

83 40

33 63

36 80

67 94

32 20

35 01

48 59

33 96

41 58

Timo occupied by work.

Apr. 25,1872
Sept. 10, 1873

July 14, 1873

May 24,1672

July 14, 1873

Mar. 17, 1873

May 28, 1872

Mar. 17, 1873

Apr. 22, 1873

May 25, 1872

Apr. 22, 1873

Sept. 1,1873

Juno 7,1872

Sept. 1,1873

Feb. 10, 1873

May 26, 1872

Feb. 10,1873

Jan. 20,1873

May 30, 1872

Jan. 20,1873

Jan. 18,1873

60 63 I May 26, 1872

5 Repairs, &c

Sept. 13, 1873
Aug. 15, 1874

July 11, 1874

July 12, 1873

Nov. 17, 1874

Nov. 14, 1874

Mar. 15, 1873

Oct. 15,1874

Ang. 5,1874

Apr. 19, 1873

Ang. 1,1874

Sept. 20, 1874

Ang. 30, 1873

Nov. 7,1874

Nov. 7,1874

Feb. 8,1873

Oct. 4, 1874

May 16,1874

Jan. 18,1873

May 18, 1874

Aug. 29, 1874

Jan. 16,1873

o

8

50(i
333

302

414

491

607

291

577 I

333

466

384

440

431

635

258

601

481 [

233

483

f$21 00
I 26 00
) 26 75
( 30 00

f 22 00
I 20 00
) 23 00
1 21 00

( 23 00
I 24 00
( 24 00
f 26 00
25 00

! 24 00
23 00

[ 25 50

f 35 00
32 00

J 25 00
! 32 00

I 22 00
1 26 00

25 00
26 00
21 00
23 00

( 25 00
I 22 00
{ 22 00
< 26 00
) 24 00

( 25 00

j 24 00
f 25 tn

28 50
i 28 00

25 50

I 25 50

[ 20 00
22 00

I 25 00
24 00
23 50
20 00
28 50
27 00

25 00

25 00
30 00
27 00
25 00
25 00
31 00
27 50
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Tabular statement for entire work of

Working.

Shaft 7.—Upper beading

Shaft P.— Lower heading

Shaft.

Shafts ....
Headings .

-
"5.

5

Feet.

414. 6

450.4

182.7

1,570.9
7, 874. 4

I!

Is

423

Cost for period.

Water-power. Labor.

5, 440

10,900

3,400

10 |5, 785 32, 300
8 1 112,025

Cents.

3. 01

3.61

$196 38

393 49

122 74

1, 166 03
4, 047 51

Materials.

$14, 705 52

20, 144 59

7, 620 77

82, 098 26

1231, 929 tO

$930 79

1,537 98

290 00

6,072 83
23,083 50

•- .-J-
Vs

$307 05

461 01

216 50

1,715 34
4, 649 34

Machinery for 8 sets of works, including water and

Total cost of shafts
Total cost of headings

Fonndery work.—Cost in San Francisco and Nevada City, $30.597.96 ; freight to Bloomfleld, $1,723.09.
Erection, track, &c—Timbers and lumber, $7.389.71 ; track and cars, $3,397.26 ; labor, $18,958.46; hard
Water-power pipes, gates, Oec—Cost in San Francisco, $12,113.62; freight, $793.57; labor, and lumber

Drill.—Cost of drill, pipe, and fixtures, $3'373.40 j labor in fitting. $1,875.43 ; lnmber, $327.36 ; snppliee,
Diamonds.—Purchased 236 carats, $1,914.96 ; less diminution in weight and value by use, $700

General

General work and roads.—Foreman, machinist, pump-men, track-layers, general smithing, fitting up
general use, feed for teams, fire-wood, and general supplies, $5,590.22 }

Surveys and administration.—Salary of company's superintendent and accountant (part) and assistants.

Deduc

Materials sold and transferred.—Pipe and pumps sold, $1,037.27 ; water pipe and gates, (part.) T-iron

Total
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Bloomfield tunnel, d"-c—Continued.

 

Cost for period.

Materials.

a

318 «3

538 9B
3,064 0«J

131 00

62 00

3, 885 73
1, 178 63

$967 54

504 70

697 79

6.001 61
6,939 13

$1,691 34

2,944 32

1,910 38

18,214 47
38,915 16

Total cost of en
tire works.

|
to

'$16, 593 24

23, 4B2 40

9, 653 89

101,478 76
|274, 8s2 37

Time occupied by work.

?40 02

51 45

52 84

64 35
34 91

Jan. If, 1873

Feb. 8, 1873

July 8,1872

i

Aug. 21,1874

Ang. 21, 1874

Fob. 6, 1873

I

f*25 00
30 00
28 00
30 00

27 00
30 00
28 00
30 00
30 00
28 00
30 00
33 50

air pipes, tracks, cart, fc, and diamond drills.

132,321 05
■ware, nails, iron, &c, $4, 149.05 33,894 48

in laying, $1,724.23 14,631 44

$101, 478 76
274, 892 37

$81.50 . 5, 637 69

..I.. 1,214 96

$80,846-97

6, 852 65

expenses.

piimjwi, 4fcc, $19,689.02; roads, $2,122.76; buildings and tools for

taxes, &c

27, 402 00
17, 086 38

44, 488 38
139, 188 00

508,559 13

and cars, and set of machinery at No. 7, (8,695.70 9, 739 97

498, 826 16
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The following is a summary of the progress of this great work :

The first 300 feet of the heading from the tunnel-mouth was in com

paratively easy ground, the remainder hard. About one month's time

was lost when drill was being put in heading. Four hundred feet of

the ground driven by the drill was very hard, the remainder softer, with

occasional seams.

Shaft No. 1 was sunk for first 72 feet through very wet and loose mate

rial, requiring careful spiling. An attempt was made to pnddle shaft from

hard rock to surface, (97 feet.) Timbers 6 inches by 8 inches, with a

clay pnddle-wall 12 inches thick, were used. Pnddling proved a failure,

as water forced its way through the lower joints. Cost of pnddling was

about $2,800. Tank then put in, which worked well.

No. 2. About 2J inches of water pumped from the drift of shaft No.

2 through 450 feet suction-pipe and vertical lift of 23 feet. No delays

were encountered in sinking shaft No. 2. The drift passed through a belt

of solid black quartz 65 feet thick, the hardest rock found in the tunnel.

No. 3. Fair rock for entire length of this drift. Deducting sixty days'

loss of time from fire, gives two hundred and sixty-nine days' time sink

ing and timbering shaft. Shaft-houses at 3 and 4 were destroyed by

incendiary fires just at their completion. About two months' time was

lost in replacing works, at a cash cost of $6,000.

Shaft No. 4 followed an open seam for 100 feet down, from which at

one time 18 or 19 Inches of water flowed. This quantity of water in the

shaft delayed work of sinking, and accounts for its large cost. Pumps

in this shaft sometimes pumped 28 to 30 inches of water to the surface.

No. 5. This drift made 3 inches of water, pumped through 450 feet of

suction-pipe and vertical lift of 25 feet. No delays in sinking shaft, and

but little bother from water. Bock generally hard, but with an occa

sional good slip.

No. 6. Drift through close rock, making but little water. Shaft for

first 140 feet was sunk by Chinese labor ; rock became harder, and whites

were then employed. Drift for about 110 feet required timbering, and

being the only part of the tunnel that is timbered.

No. 7. Rock in this drift hard, but with favoring slips. No delays iu

sinking shaft, which was in hard rock its entire depth. Drift through

hard rock.

No. 8. Drift through hard rock; some very hard granite mixed through

the country-slate. Shaft was sunk through 110 feet gravel, then through

rock. Shaft made about 4J inches water, which was not " tanked."

Delays cansed by this water occasioned large cost.

Statement of errors of connections made in several headings ofNorth Bloomfield Qravel-Mining

Company's tunnel—instrumental tests expressed in feet.

Errors in jnnction. Distance, i

Headings.
—
H.ITOT.

Line. Level.
Outside Inside

measure. measure.

.000 +.008 1, 505. 94 1, 505. 95 +.01

.020 +.009 9*9.56 929.46 -.10

.005 -.029 906. n 906.61 +.04

.035 +.008 906. 08 906. 63 — O5

.040 +.026 689.25 689.28 +.03

.010 —.004 903. 79 903. 73 -.06

.005 —.012 901.97 962.01 4 - 04

.046 —.020 671.00 871.04 +.04

.161 -.007 7, 674. 30 7, 874. 31 -.05

.0!i0

Note —Maximum error in line, .046 or 9-16 inch. Maximum error in level, .026 or 5-16 inoh.
Maximum error in distance, . 010 or 1J inches.
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The share-capital of the parent company, the North Bloomfield, is

50,000 shares—45,000 issued—upon which about $30 per share has been

paid in assessments, besides borrowing $500,000 from a few of their

shareholders and expending $250,000 from bullion taken from their pre-

limioary washings. The Milton Company has a share-capital of 20,000

shares, of which about 15,000 have been issued, and assessments up to

$100 per share paid thereon, besides borrowing from a few of their

shareholders $200,000 and the expenditure of large amounts derived

from bullion taken from their preliminary workings. The Union Com

pany has a capital of 8,000 shares. upon which about $25 per share has

been paid and expended, in addition to quite a large amout of bullion

taken from their preliminary workings. The North Bloomfield Company

owns all its own property, also one-half of the share-capital of the

Milton Company, and over one-half of the share-capital of the Union

Company.

A.—Statement of construction of Milton ditch, (Eureka to Milton,) built by

the North Bloomfield Gravel-Mining Company in the years 1872, '73, '74.

Length. Chains. Miles.

Eureka to South Fork 563 7. 04

South Fork to Drop-off 96 1. 20

Drop off to Milton Dam 884 11. 17

Total distance 1 , 553 19. 41 or 102,498 feet

Flaming. Twelve-foot Linear

boxes. feet.

Eureka to South Fork 961 11, 536

South Fork to Big Bluffs 264 3, 168

Big Bluffs to Milton 1, 113 13, 352

Total 2,338 28,056

The above 2,338 boxes inclnde 56 boxes built in the ditch, and most

of which are supported by heavy cribbing. In addition to the above,

there are several small branch flumes, one large crossing-flume, and 130

feet of ditch-lining.

A dam was built at South Fork at a cost of, say, $350 ; old dam at

Milton was used.

Waste-ways.

Eureka to South Fork 14 wastes, aggregating 112 feet.

South Fork to Big Bluffs 12 wastes, aggregating 48 feet.

Big Bluffs to Milton 24 wastes, aggregating 114 feet.

Total 50 wastes, aggregating 274 feet.
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The accompanying diagrams, on a scale ofJ^, give sections through the

ditch and flume.

 

The ditch is graded in from slope-pegs from 6 to 36 inches. The gen

eral grade is 19.2 feet per mile. All trees within 15 to 25 feet of the

edge of the upper bank are cut. The logs, brush, and leaves from the

lower bank (under the artificial bank) were carefully removed. The

foundation for the entire width of the flume was generally cut. The

sketch shows the method of posting along cliffs, where the foundation

was occasionally narrower than the flume. Where flumes conuect with

the ditch, the posts of the flumes, for a distance of several boxes, are 4

and feet high, allowing an additional side-plank. The grade of the

flume is 32 feet per mile. The planking is 2 inches thick.
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B.—Coat of Milton diteh, from Eureka to Milton, 19.41 miles.

 

EX6AvATION, IET6.

Diteh
Flume-founda

tion.
Clearing line. ■

Distance. Labor. Explosives. Tools. Steel. Coal'

H.I miles
5.3 miles

19.4 miles

19.1 miles

$69, 664 92
15, 013 40

3, 582 01

$4, 098 40
2, 600 72

88, 200 33 6, 965 18

«1,606 67
025 00

90 00

$319 48
213 00

2, 222 17 032 46

1953 38
301 11

$76'642 91

18,919 73

1,245 49

Feet.
Lumber, *c. Milton to lower end Big Bluff 1,083,434
Less sold lo Milton Company 200, 000

to Big Bluffs, 11,s25 boxes .

Sett.
683, 434
765,911

• Total on hand and used for 2,338 boxes 1, 649, 345 $32, 015 28

Note.—Of the abovo amount of 883,434 feet, it is snpposod that there
is on hand, nay, 130,000 feet, thus leaving 750'000 feet as the amount used
for 1,113 boxes from Milton to lower end of bluffs.

Timbers cut by hand, stringers, posts, Sec 1, 301 49

Hanling lumber to Milton, Little 1'oor Man's, &c 1.650 00

6AItl'ENTEBO. ET6.

Gang.
Boxes 12

feet long.
Labor.

Nails and
Tools. Totals.

iron.

53£m

1,145
1, 193

$10, 902 81
10, 497 90

tl, 499 57
188

$12, 452 38
12, 107 471, 559 57

2,338 21, 400 71 3,059 14 100 00

ciKNKHAL 6OOT.

Surveys.—Engineer (who was also foreman) and assist.'mts
Koads.—South 1"

,$99,234 65

34,966 77

24.55s 85

Fork to Bowman's, 31 miles $1,200 00

South Fork to Little 1'oor Man's, 2} miles 200 00

Manling.—Transportation of tools, material, and men.
Boarding.— Loss in boarding laborers, who were charged 75 cents per day ,
General expense—Being a portion of North Bloomfield Gravel-Miniug Company's
cost of management, office, taxes, dec, while ditoh was being built

nAMA'&a

Eureka Lake Company.—Damage to it by breaking its miner's diteh by blasts.

Total cost
Collected from Milton Company for account extra work

Leaving- Milton Diteh account (November 10, 1874) on company's books .

4,610 50

1,400 00
1,400 94
680 75

3,504 63

59, 526 62

11,711 89

1,635 87

172, 10- :■r'

6t9 30

171,419 66

.sand,) theNote —If the 130.000 feet of lumber snpposod to be at Milton Is sold for cost, ($20 per thon
total cost of the ditoh will be reduced to $169,508.96, or, say, $8,700 pel* mile, in that event—

6OOT TEE FOOT, ET6.

niteh : 74,442 ft. long, cost for, say, 117.600 cnh. yds., $76,642.91, or 65 eta. per cub. yd., or $1.03 per lin. ft.

r, , . ( cost lor excavation, $18'919.73, or 67 ots. per lin. foot. < to to n„ ft
Flume : 28,056 ft. long, j mt for f^aStr, labor, Sec, $59,526.62, or $2.12 per lin. foot. \ *2'79 P*r lln' ft"

The Omega Mining and Water Company owns a large tract of gravel-

gronnd at Omega Hill, on the south slope of the ridge between Bear

River and the South Yuba River. The ground had been worked for

sixteen years before it came into the possession of the present owners,

and up to that time is estimated to have yielded $1,000,000. Since the
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Omega Company acquired the ground, a period of five years, the yield

has exceeded $500,000. The yield of the ground for 1874, between April

and September, an exceptionably short season, was $95,000. There

remains a large extent of ground to be washed away, estimated to be

equivalent to twenty seasons' work.

The gravel-mines on the San Juan ridge extend from Snow Point to

French Corral, a distance of thirty miles, with occasional spaces of non-

auriferous ground. From North San Juan to French Corral, a distance

of six miles, the gravel-range is continuous and uninterrupted. This

channel is probably the same as the lower channel noticed under the

heading of Sierra County, where it has been worked at Brandy City

and Camptonville. The gravel and hydraulic claims are located on an

immense ancient-river bed, that traverses the ridge of land embraced

between the South and Middle Forks of the main Tuba River, coming

from the direction of the Sierra Nevada Mountains, and terminating at

French Corral, which is the western extremity of the ridge. At this

point it is broken by the deep gorge of the Yuba River, and again

makes its appearance at Mooney's Flat, near Smartville, Yuba County,

the intermediate portions having been swept away by Deer Creek and

the Yuba River.

This ancient channel is in elevation from 400 to 600 feet higher than

either of the rivers between which it lies, and its gravel-deposit is from

200 to 1,500 feet in width, and from 100 to 400 feet in depth. Gold is

disseminated throughout the entire deposit, but the gravel is always

the richest near the bottom or bed rock. The color of the gravel is,

in the upper portion of the deposit, red and white, and near the bed

rock deep blue. The blue gravel is generally cemented, and requires

blasting before it can be washed. The channel has been cut in places

by deep ravines and canons, and broken by land-slides.

The most important mining-districts between the forks of the Yuba

are French Corral, Empire Flat, Kate Hayes Flat, Birchville, Buckeye

Hill, Sweetland, Manzanita Hill, San Juan, Badger Hill, Cherokee,

Chimney Hill, Columbia Hill, Kennebec Hill, Grizzly Hill, Lake City,

Malakoff, Humbug, Relief Hill, Woolsey Flat, Moore's Flat, and Snow

Point.

Three water-companies supply the mining-ground of this ridge with

water, viz : The North Bloomfield, the Milton, and the Eureka Lake and

Water Company. The Bloomfield has a ditch with a capacity of 3,000

inches ; the Milton Company one of 2,500 inches, and the Eureka Lake

Company three ditches, with an aggregate capacity of 4,000 inches. All

these companies own large tracts of mining-ground. '

The Milton tunnel, located near French Corral, is intended to open

up the Eddy diggings, near French Corral. It is now about 1,200 feet

from the lower face. It will be necessary to run it about 1,800 feet

farther. The claims into which the tunnel is being run are very rich.

The facilities for saving gold when the mine is opened will be unex

celled, as there will be plenty of fall for sluices and undercurrents be

fore the tailings reach the South Yuba River. These diggings are now

being worked through a high tunnel which was run several years ago,

but the bottom dirt to the bed-rock has never been reached, hence the

necessity of running the new tunnel. The company also owns the Em

pire, Bed-Rock, and Manzanita ground, all situated between North San

Juan and French Corral, on which active hydraulic operations are pros

ecuted.

The Buckeye, near Sweetland, belonging to an English company,
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has a tunnel 5,000 feet in length, and an outlet on the Middle Yaba.

This company used from 500 to 600 inches of water per day during the

present season, and this amount will be largely increased in 1875. The

mine is said to be paying a handsome profit to the owners, but no par

ticulars could be ascertained, as the principal office is in London.

The Sweetland Creek mines, situated in the immediate vicinity of the

Buckeye, is also an English incorporation. Both are under the super

intendence of Mr. George D. McLean. The Sweetland Creek was floated

in London four years since on a basis of $300,000 capital stock, (a val

uation considered too high, from a California stand-point, at that time,)

and has since that time paid its owners fourteen dividends, aggregating

1126,000, of which $67,000 was paid during the fiscal year ending June,

1874, after a season of limited water-supply.

The American mine, whose claims are situated at Sebastopol, a mile

below San Juan, was the second company which introduced hydraulic

washing on a large scale. This company has paid dividends with great

regularity for the past twenty years. The company's ground has been

described in my former reports. Its operations are on a large scale.

The main water-pipe is 32 inches in diameter, and furnishes a fall of

about 250 feet at the bed rock. The American has been working with

out cessation ever since 1852, and its present owners are among the

original locators. An old tunnel has been in operation for several years,

and has been low enough to wash a very large section of country. Now,

however, the tunnel has got so high that they can only wash the top-

dirt, and for the past season this is all the washing they have done.

About twenty acres of gravel are now ready to be washed as soon as

the new tunnel is completed. The new tunnel is now in 3,100 feet, with

700 feet more to run before it will be completed.

The anriferous belt of Nevada County is very wide, and inclndes sev

eral belts of granite. Some of the most profitable quartz-mines of the

State are situated in the principal granite-belt, near Nevada City; among

these the Providence, Soggs or Nevada, and Wyoming. This granite-

belt passes east of Grass Valley, through Nevada City, and extends

across the country into Sierra County, taking North San Juan in its

course. Immediately east of the granite the slates are highly altered,

and contain the Grass Valley group of quartz-mines, among the most

noted of which, for present and past yield, are the Idaho, Eureka, Em

pire, North Star, and Allison Ranch. The two last-named have ceased

to be productive, but their position as producers of bullion will prob

ably be filled during the coming year by the New York Hill and the '

Massachusetts Hill.

The Idaho mine, of Grass Valley, is a " close corporation," owned by a

few shareholders, mostly residents of the town, and is worked on strict

business principles, without regard to stock quotations. The 35-stamp

mill, steam hoisting-works, and machinery are among the best in the

State, and the mine is in a prosperous condition. This mine is an exam

ple of many others in .California, worked by private companies, which,

while they materially increase the bullion-product, are rarely heard of

except through the annual reports of their officers.

The president and superintendent of the Idaho, Mr. Ed ward Coleman,

says, in his annual report for the year ending December 7, 1874:

During the year we have crushed 28,801J tons of rock, of which 1,9421 tons came from

the 400 level, 1,886J tons came from the 500 level, 5,581* tons came from the 600 level,

16,433} tons came from the 700 level, 1,594$ tons came from the 800 level, and 963 tons

from the shaft. This gavea gross yield of 36,169 ounces of gold, $631,190.56; 217 tons of

sulphurets, $21,600; specimens, $38.50; gross yield of tailings, $10,989.25; gold from

old copper, $692.39—total, $664,811.20—giving an average of $23.40 per ton.
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We have driven daring the year 1,149 feet of drift; This amount of drift has opened

tip more ledge than we have worked ont, and it may safely be estimated that we now

have at least four years' work of pay-ore in sight. All the machinery is in good work

ing order, and the business of the company is satisfactory.

MILL AND MIMING.

Surface labor $45, 605 36

Underground labor 123,912 08.

Wood and polos 21, 522 37

Powder and fuse 4, 055 08

Hardware 5, 673 47

Lumber 1,653 02

Candles and oils 5, 220 05

Coal 3,303 40

Quicksilver 3, 016 25

Foundery 9,312 52

Drill-steel 2,239 69

Water 396 50

Superintendent's salary 6,000 00

Sundries 1,752 40

233,662 20

Average cost per ton, $8.22^.

SAVING 217 TONS OF SULPHURETS.

Labor $2,788 00

Paid for working 64 tons by chlorination 1,600 00

Repairs 48 50

4, 436 50

The balance of sulphurets (153 tons) were sold.

GRINDING TAILINGO WORKED ON PERCENTAGE.

Wood and oil $1,023 50

Foundery 265 00

1,288 50

m'docgall's concentrator.

Labor, lumber, material $223 01

Paid McDougall 70 00

293 01

Burleigh drills 11, 567 20

New pmnping-works 25,001 41

Repairing old shaft and fixing pumps 9, 186 86

New steam-pump for 200 level 1,685 02

Sinking main shaft 23, 375 89

General account 24,270 99

recapitulation.

Mill and mining $233,662 20

Sulphurets account 4,436 50

Tailing account 1,288 50

McDougall concentrator 293 01

Burleigh drill 11,567 20

New pumping-works 25,001 41

Repairing old shaft for pump 9, 186 86

New steam-pump for 200 level 1,685 02

Sinking main shaft 23, 375 89

General account 24,270 99

Total expense of working mine 334, 767 58

Dividends, $102.50 per share 317, 750 00

652,517 58
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RECEIPTS.

Cash on hand '. „ $10,297 10

36,167 ounces bullion 631, 190 56

Sulphurets worked and sold 19, 243 35

Percentage from tailings 5,557 13

Pan-rent 1,288 50
0ld copper • 992 89

Lease of surplus water -400 00

Specimens sold 38 50

Old rope 15 00

Total receipts 669,023 03

Expenditures 652,517 58

Cash on hand 16, 505 45

From the report of the secretary, of same date, (December 7, 1874,)

it appears that there are but twenty-two shareholders. The shares,

3,100, correspond to the number of feet in the location. The largest

amount of stock held by one person is 575 shares, and the smallest, 10

shares. From an inspection of the list of shareholders it appears that

about one-tenth of the stock is owned by practical miners, probably

employes of the mine.

I quote the following from the report of the secretary, Mr. George W.

Hill:

The monthly receipts of, the company from all sources for tho fiscal year ending

December 1, 1874, are as follows, viz : ,

Receipts from all sources for December, 1873, amount to $62,518 71

For January, 1874 56, 137 81

For February, 1874 49,328 67

For March, 1874 , 70, 623 68

For April, 1874 . 64,013 75

For May, 1874 58,314 19

For June, 1874 66,610 99

For July, 1874 , 44,815 02

For August, 1874 53,080 88

For September, 1874 43,227 25

For October, 1874 35,411 09

For November, 1874 54,638 89

Total receipts for fiscal year ending December 1, 1874 658,725 93

Balance on hand December 1, 1873 '. 10, 297 10

Shows assets, for year, of 669, 023 03.

The monthly expenditures of the company for the period as above for all purposes

amounted as follows, to wit :

December, 1873, with dividend No. 54 $58, 967 44

January, 1874, with dividend No. 55 .' 65, 921 17

February, 1874, with dividend No. 56 49,987 12

March. 1874, with dividend No. 57 61,652 88

April, 1874, with dividend No. 58 60,590 16

May, 1874, with dividend No. 59 52,350 61

June, 1874, with dividend No. 60 69,885 13

July, 1874, with dividend No. 61 44,203 92

August, 1874, with dividend No. 62 47,514 01

September, 1874, with dividend No. 63 41,247 73

0ctober, 1874, with dividend No. 64 41,755 89

November, 1874, with dividend No. 65 58, 441 53

Total expenses, inclnding dividends, for year 652,517 59

Assets brought forward 669,023 03

Balance in treasury December 1, 1874 .- - 16,505 44

H. Ex. 177 9
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In the foregoing monthly expenditures are inclnded 12 dividends declared by the

board of trustees for the year herein stated, and at the times and amounts, as follows,

to wit :

Number of divisk Declared. Percent.

51
55
50
57
sa
59
00
f,l

a
CA

05

•Tan.
Feb.

Mar.
Apr.
.May
Judo
July
Anp.
Sept.

Oct.
Nov.
Dec

5, 1874
2, 1874
2, 1874
6, 1874
4, 1874
1,1874
6, 1874

, 1874
, 1874
, 1874
.1874
, 1874

Being for the year 102J per cont. on the capital stock, and amounting to.

10 $31,000

10 31,000

10 31,000
121 38,750

121 38, 750

10 31,600
10 31,600

74 23,250
5 15, 500
5 10,500

5 15.500
5 15,000

317, 750

The following are the aggregate receipts and expenditures of the company for the

last six fiscal years, that being the time in which the mine has paid dividends, and

before which prospecting only was done :

Receipts from all sources for the fiscal year 1869 $306, 038 75

For 1870 183,450 23

For 1871 407,301 16

For 1872 i 404,035 52

For 1873 1,010,612 20

For 1874 669,023 03

Total receipts for 6 years 2, 980, 460 89

There have been paid out in dividends as follows:

Years.
No. of

dividends.
percent. Amount.

1869 11

7

12

11

12

12

55

12

75

52}

$170, 500

37,500

232,500

162,750

682,000

317,750

1870

1871 ^

1872

1873 220

1874 102*

Being 65 dividends, 517 percent. on the capital stock, amounting to $1,602,700.

The Idaho, like its neighbor, the Eureka, has been noted for the uni

formity of its yield rather than for extraordinary richness of rock.

Specimen gold-rock in either mine is of rare occurrence. It will be

observed by the foregoing report that, out of a total product of $669,023,

only $38.50 was realized from the sale of specimens. The average yield

per ton was $23.70 from 28,801 tons-crushed, during the year. The Idaho

Mill carries 35 stamps of 850 pounds' weight, dropping 65 blows per

minute from a height of 10 inches. The cost of sinking, per foot, has

been $120, while drifting, per foot, has cost $15. The cost of stoping,

hoisting ore, and milling, altogether, is $8.22J per ton. The percent

age of sulphurets is £ of 1 per cent. The length of the pay-zone is

1,300 feet. The average width of the ledge is 3J feet. The course of

the ledge is northeast and southwest, with the dip toward the south.

The country-rock is greenstone and metamorphic slate. Depth of the

working-shaft is 920 feet, and the number of levels opened is eight.

The total length of the drifts is 3,988 feet. The hoisting-works cost

$383689.42. The company own the mill, which is worked by a steam
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engine of 90 horse-power. The number of pans in use is 12, and 2

concentrators of sulphnrets. Cost of the mill, $24,430.42. Capacity of

the mill for every 24 hours, 91 tons. The sulphurets are treated by the

chlorination process. The Idaho has been worked for six years. The

company is now using five Burleigh drills—one in the shaft and four jn

the drifts. The average time of drilling in the Idaho quartz is 5 feet of

hole in each hour, the hole being 2 inches in diameter. In hand-drilling

the average is for three men to put in 6 feet of hole during a shift of 8

hours. It will be seen at once that while three men are drilling 6 feet

of hole, with hand-drills and hammers, three men with a Burleigh ma

chine will drill 40 feet of hole.

Daring the year 1874 the pumping capacity has been increased and

the old shaft retimbered, involving large outlays, which have had the

effect of placing the mine in an effective condition for the year 1875.

The underground work has been pushed ahead with due diligence, and,

having in view the importance of keeping the mine well opened, work

has been constantly going on in the drifts and in the main shaft.

The superintendent, in his annual report, says:

The shaft is down 75 feet below the 800 level. The ledge is somewhat broken

np, thns rendering it necessary to carry a very large shaft, as well as make it more

expensive. The quartz seems to be improving, and it is thought it will form a

solid ledge before reaching the 900 level. The 800 west level is in 116 feet from the

shaft, bnt little rock has been taken from the backs. This is an average quality of

rock. Also the 800 east is of average-grade ore, and the drift is in 109 feet from the

shaft. The 700 west drift is in to within 35 feet of the Eureka mine, and a few months

more will exhaust the backs. The 700 east drift is in 424 feet from the shaft, and the

backs are worked throngh to the 600 level 233 feet from the shaft. The 600 south drift

is in 803 feet from the shaft, or 322} feet from the split. The ledge is exhansted in the

drift, and it is low-grade ore in the backs. The north branch is in 421 feet from the

split, and 9014 feet from the shaft. The ledge has been very small. It is now opening

oat larger, but it is low-grade ore ; however, from indications, it ought to come in

better. The rock in those backs is good mill-rock, and it is worked through to the

500 level 341 feet from the shaft. The 500 backs are of an average quality ; they are

oot yet worked through to the 400 at any point. The 400 is exhausted.

In conclusion, Mr. Coleman remarks :

In reviewing our operations for the past year, you will notice that the yield of the

rock has not been so much or the dividends so large as those of the previous year.

Still it has been good, and the dividends in the aggregate amount to the sum of

$317,750 for the year.

The Eureka mine, situated about two miles east of Grass Valley, and

adjoining the Idaho on the west, has employed during the year 80 miners,

at $3 per day to the man. The cost of sinking, per foot, in exploring,

has been about $65, while the cost of drifting has been about $25 per

foot The cost of stoping has been about $10.50 per ton of ore. Mill

ing the ore costs $2.61 per ton ; the company owning its own mill. The

number of tons extracted and worked during the year is 8,130, the aver

age yield of which has been $25 per ton. The percentage of sulphurets

in the rock amounts to 1.5. The total bullion-product has been, for the

year, about $205,780. The Eureka's location is 1,680 feet, for which

the company has a patent. The course of the ledge is nearly north

east and southwest, and the dip is toward the south. The length of

the pay-zone is about 1,000 feet, with a ledge of four feet in thickness.

The country-rock is metamorphic slate and greenstone. The mine is

worked throngh a shaft, which has a total depth of 1,250 feet. There

are eight levels opened, and the total length of drifts is 9,000 feet. The

cost of the hoisting-works is $48,000. At the mill a 60 horse-power

engine is in use, and the number of stamps is 30, each of which weighs

850 pounds. These are dropped, each, 65 times per minute, and the
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drop is 10 inches. There are two pans and two sulphuret-concentrators

in the mill. The cost of the mill was $30,000, and is capable of crash

ing 65 tons of ore in twenty-four hours. The sulphurets are treated by

the chlorination process. All the stamps of the mill have not been

employed during the year. The lower portions of the mine do not show

good pay-rock, but explorations which are now going on. may result in

something good. The Eureka went into operation October 1, 1865, and

up to and inclnding the 30th of September, 1874, had taken out bullion

to the value of $4,273,148.49. During that time it paid dividends to

the amount of $2,054,000. On the 1st of October, 1874, the company

had on hand, in cash and value of supplies, the sum of $101,646.73,

which will enable them to explore the ledge to a much lower.depth than

has yet been reached.

Mr. William Watt, the superintendent of the Eureka mine,- in his

annual report, made September 30, 1874, says :

In Eureka mine proper we Lave driven 735 feet of drifts, 42 feet of a rise, 191 feet

of cross-cuts, and sunk 207 feet of shaft ; also, sunk 53 feet of No. 3 shaft on the Roan-

naise, and 107 feet on Eureka ledge No. 2. We have hoisted 8,207} tons of quartz, and

crushed 8,130 tons in 303J running-days, as follows : 87f days with 15 stamps, and 216

days with 10 stamps, averaging a little over 2J tons per day to each stamp. We have

concentrated 73* tons of sulphurets and worked 89 tons, and have now on hand 16}

tons, which I value at $700 net. There are 325 tons of quartz on the surface, and 350

broke in the mine ready for hoisting. The amount of quartz extracted during the past

year from the various levels has been 8,207} tons, and there are upward of 1,000 tons

of ore in sight which will pay a profit.

The superintendent conclndes his report by remarking that, notwith

standing a great amount of dead-work and exploration had been carried

on during the past year, no favorable results had followed.

The following is from the secretary's report for the fiscal year ending

September 30, 1874:

RECEIPTS.

By book accounts, October 1, 1873 $113, 656 25

By bunion account 0;,0 60

By mine account *J r~

By mill account 723 50

By wood-ranch ' 1.75103

By wood account ao

By preminms .--i 679 82

By McDongal works 729 36

By interest 4,884 66J $341,779 06

DISBURSEMENTS.

To dividends 80, 000 00

To mine account 83,254 33

To mine account, prospecting 14, 989 25

To mill account 22, 461 22

To sulphuret-concentration 1,495 00

To sulphuret-reductiou 480 00

To construction 16, 539 00

To Great Western mine 4, 600 06

To Roannaise mine 1. 115 00

To Eureka No. 2 mine 1, 203 50

To wood account 8,804 27

To wood-ranch - --*- 883 78

To McDougal works 325 00

To bullion expenses 804 78

To general expenses 6,712 48

To discount account 2103

To book accounts, September 30, 1874 98, 140 36

341,779 06
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ASSETS AND LIABnjTTES.

Available on hand, September 30, 1874.

Cash balance $98, 140 36

16* tons of snlphurets, estimated value 700 00

350 tons of ore broke in mine, (cost, $9) 3, 150 00

■ 325 tons of ore on surface, (cost, $10) 3, 250 00

134J cords of wood 006 37

Supplies at mill 1,000 00

Supplies at mine 1,200 00

$108, 046 73

Real estate :

Mill, estimated value 30, 000 00

Mine improvements and buildings, estimated 20, 000 00

McDongal works, estimated.... 2, 000 00

Wood-ranch, 160 acres 800 00

52,800 00

Liabilities, none. 160, 846 73

MCTE STATEMENT.

October 1, 1873.—Ore on surface, tons 247*

Ore hoisted during the year—

From fourth level, tons 40

From fifth level, tons 159

From sixth level, tons 8, 008*

8,2074

8,455

September 30, 1874.—Ore on surface, tons 325

Worked at the company's mill during the year 8, 130

September 30, 1874.—Ore on surface, tons 325

Ore broke in mine, tons 350

Ore reduced during the year, tons 8,130

8,805

October 1, 1873.—Ore on surface, tons 247*

Ore broke in mine, tons 250

, 497$

Ore mined during year, tons 8, 307*

8ULPHURET STATEMENT.

October 1, 1873.—Number of tons on hand 32

Number of tons concentrated during the year 73*

105*

September 30, 1874.—Number of tons on hand 16J

89

Number of tons worked during the year 12

Number of tons sold .'. '77

89

ORE STATEMENT.

8,130 tons of ore worked by mill process yielded $196, 839 62

Also snlphurets as follows :

12 tons worked by chlorination yielded $1, 884 48

77 tons sold yielded 6,326 50

8,210 98

Less 32 tons on hand October 1, 1873—estimated valne 3,500 00

4,710 98

Add 16* tons on hand September 30, 1874—estimated value 700 00 ^

Add results of McDongal works . 729 36

202,979 96

Or an average of $24.97 per ton. =

Average yield of snlphurets, $100.37 per ton.
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BULLION STATEMENT.

As reduced by mill process :

Average fineness, .848—equal to $17.52x5^ per ounce.

As reduced by chlorination process :

Average fineness, .992—equal to $20.50-iVir per ounce.

Returns from McDougal works :

Average fineness, .794—equal to $16*41r\ft per ounce.

Return of bullion :

11,233.93 ounces, at S17.52-rfnj $196,809 09

91.85 ounces, at $20.50^ 1, 883 08

44.37 ounces, at $16.41-ft,% 728 26

1.69 ounces assay chips and grains 33 03

Sulphurets sold 6, 326 50r $205,779 96

Weight of bullion :

Before assaying :

Ounces • — -- 11,373.33

After assaying :

Face of bars, ounces « 11t 369. 15

Assay chips and gains - 1.89

Loss - - 2.29

11, 373. 33

COST OF MINING.

Supplies on hand October 1, 1873 ' $1, 500 00

Paid for sundry supplies and labor during the year 83, 254 33

$84,754 33

Deduct :

Supplies on hand September 30, 1874 1, 200 00

Merchandise sold during the year 21 00

1,221 00

Cost of mining S,307i. tons 83, 533 33

Or an average of $10.06 per ton.

COST OF MILLING. . (

Supplies on hand October 1, 1873 00

Paid for sundry supplies and labor during the year 22, 461 22

— ™—^» $22, 9ol '—*~

Deduct :

Supplies on hand September 30, 1874 1, 000 00

For custom-work done and supplies sold 723 50

1, 723 oO

Cost of milling 8,130 tons 21,237 72

Or an average of $2.61 per ton. t

COST OF CONCENTRATING SULPHURETS.

Number of tons concentrated during the year 73J

Cost of concentrating :

Paid for pay-rolls $1 , 495 00.

Or an average of $20.32 per ton.

STATEMENT OF PROFITS FOR THE YEAR ENDING SEFrEMBER 30, 1874.

Receipts :

From bullion $205,050 60

Amount of sulphurets belonging to last year 3, 500 00

— $201, £50 60

From sulphurets on hand 'J^ °0

From other receipts -r 6, 815 06

209,065 66
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Cost of same :

Supplies on hand October 1, 1873 $8, 281 25

Paid for supplies and labor daring the year, (inclnding

821,857.81 paid for prospecting or dead-work) 123, 325 29

Paid all other expenses 7,517 26

139 123 80

Off for supplies on hand September 30, 1874 2^ 806 37

$136, 317 43

Net profits 72,748 23

DISTRIBUTION OF PROFITS.

Paid dividends, $4 per share $80, 000 00

Paid for construction 16,539 00

96,539 00

On hand October 1, 1873 :

Balance cash $117, 156 25

Balance supplies - 8,281 25

125, 437 50

On hand September 30, 1874 :

Balance cash $98,140 36

Balance supplies and sulphurets 3, 506 37

101,646 73

Amount of former balance of cash and supplies reduced during the year. . 28, 790 77

72,748 23

Statement showing the receipts and disbursement* of tfte company from tie date of its going

into operation, October 1, 1865, to date.

Receipts :

By bullion taken out $4,273,148 49

By other receipts 35,390 38

4, 308, 538 87

Disbursements :

To sundry titles ; to paid on the purchase of mine ; for

Whiting ground or square location; purchase of Mo

bile and Roannaise mines and perfecting titles $301,906 50

To construction 158,383 71

To dividends 2, 054, 000 00

To mining, milling, and all other expenses 1,692,601 93

4,206,892 14

On hand September 30, 1874 : >

Balance of cash $98,140 36

Balance of supplies . 3,506 37

101,646 73

4.308,538 87

Statement ofprofits from October 1, 1865, to September 30, 1874.

Receipts:

From bullion $4,273,148 49

From other receipts 35,390 38

4,308,538 87

Cost of same :

Paid tor mining, milling, and other expenses 1,692,601 93

Net profits 2,615,936 94



136 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

Distribution of profits :

Paid for sundry titles

Paid for construction

Paid for dividends, $102.70 per share

Balance of cash —

Balance of supplies

9301, 906 50

158,383 71

2,054,000 00

2,514,290 21

§93, 140 36

3,506 37

101, 646 73

$8, 615, 936 91

The following review of the operations of other mines in Grass Val

ley district for the year 1874 has been prepared by Mr. Rufus Shoemaker,

of the Grass Valley Union, and Mr. Frank J. Beckett, the latter having

compiled the tabular statements for this report :

The Omaha mine is situated south of Grass Valley, on Wolf Creek,

and about three miles distant from the town. It is owned by an incor

porated company, which has its principal place of business at Sacra

mento. Sixteen miners are at present employed, and $3 per day per

miner are paid. The cost of sinking so far per foot has been $25. The

cost of drifting per foot has been $10, and the cost of stoping per ton

has been $6. The cost of extracting ore per ton has been about $10,

and the cost of milling the ore per ton has been $3.50. The milling is

done at a custom-mill. The number of tons which have been worked is

100, and gave an average yield of $21 per ton. The percentage of sul-

phurets is about 1.5. The total bullion-product has been $2,500. The

length of the location is 1,400 feet, and the course of the ledge is north'

and south, with a dip to the west at an angle of 32°. The length of

the pay-zone, as far as explored, is 170 feet, and the vein has an

average thickness of 15 inches. The country-rock is serpentine. The

work is done through a shaft which is 260 feet deep. The ledge in the

bottom of the shaft is fully 3 feet thick, and shows free gold in great

quantities, besides good sulphurets and general good quality of rock.

The walls of the ledge are well denned and smooth. Two levels have

been opened, and these are, together, of the length of 255 feet. The

hoisting-works are run by water-power, and cost $1,500.

The Pittsburgh mine is situated about four miles southwest from this

place. There are 12 miners employed, at $3 per day each. The cost of

sinking per foot has been $7; the cost of drifting, $3 per foot; while

stoping has cost $3 per ton. The cost per ton for extracting ore has

been $6, and the cost of milling the same has been $4 per ton. The

crushing is done at a custom-mill. About 100 tons of ore have been

extracted and worked, and this gave an average yield of $75 per ton,

or a total of $7,500. The percentage of sulphurets is very large. The

location consists of 1,500 feet, and the course of the vein is northeast

and southwest, with a dip to the northwest at an angle of 60°. The

length of the pay-zone, as far as is known, is 400 feet, with an average

thickness of 30 inches. The country-rock is slate. The mine is worked

through a shaft which is now 104 feet deep. Two levels have been

opened, of the total length of 400 feet. The hoisting and pumping are

done at present by horse-power. *

The Empire mine is one of the oldest quartz-mines in the district,

and is, we believe, the oldest of any now being worked. The mine em

ploys 80 miners, at $3 per day as wages. The cost of sinking per foot

is $12 ; cost of drifting per foot, $8 ; and the cost of stamping per ton

$5. The cost of extracting ore per ton is $8, and milling costs $1.75

per ton. The. company own the mill. The number of tons taken oat

and worked during the year is 11,000, and the average yield has been
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$16.75 per ton. The percentage of sulphurets has been 2J. The total

bullion-product has been $187,000. The length of location is 2,800 feet;

course of ledge, north and south, with the dip toward the west. Thepay-

zone of this mine has a length of over 1,000 feet, and an average thickness

of 15 inches. The Empire is worked through a shaft which has a depth

of 1,200 feet. There are 12 levels opened. Total length of drifts, 7,900

feet. Cost of hoisting-works, $40,000. Steam-power is used, and the

mill has 20 stamps, which weigh 900 pounds each. Each stamp drops

72 times in a minute, and the height of the drop is 9 inches. Number

of pans, 4; number of concentrators, 10. The cost of the mill was

840,000, and its capacity is 40 tons for every twenty-four hours. The

sulphurets are treated by the chlorination process. The Empire is

owned by an incorporated company, whose principal place of business

is San Francisco.

The New York Hill mine, situated about two and a half miles south

of Grass Valley, employs 45 miners. The cost of mining and mill

ing is given at $19.50 per ton, but as this is excessive, we presume

it inclndes a great deal of dead-work. The number of tons worked by

custom-mill during the year has been about 500, and the average yield

has been not less than $50 per ton, making a total bullion-yield of

$25,000. The location is about 3,000 4'eet in length, and the ledge runs

northeast and southwest, dipping to the northeast. The length of pay-

zone, so far as explored, is 1,400 feet, with an average thickness of 2J

.feet The country-rock consists of greenstone and slate. The ledge is

worked through a tunnel, which has now a total length of 750 feet.

There are two drifts opened from the tunnel. There are 400 feet of

backs above the tunnel-workings. On the ledge there is a shaft, not

used at present, but which is available at any time for working, of the

depth of 700 feet The total length of drifts in the mine is 500 feet.

Two miles west of Nevada City, and situated in the granite-belt, is

found a group of quartz-mines, which have been worked at intervals for

the past fifteen years, with many alternations of success and adversity,

but all of which have within the past two years entered on a career of

prosperity. Within a radins of less than one-fourth of a mile from sixty

to eighty stamps are engaged in crushing quartz on the Providence,

Nevada, California, and Wyoming.

I visited the Providence July 3. It is about \\ miles from Nevada

City, on the banks of Deer Creek, and comprises a claim of 3,100 feet

on a vein running north and south, The claim extends under the creek

to the north side, where the Nevada occupies an extension. The incline

was at the time of my visit 585 feet deep, on the dip of the vein, 38° to

43° east At 87 feet it is intersected by the Green tunnel, an adit 140

feet long ; at 200, 300, 400, and 500 feet there are levels. On the 400 and

500 foot levels the drifts at the time of my visit were 50 feet south and

70 feet north, 120 feet being at those levels the horizontal dimensions of

the pay-chute. The country-rock in the mine is granite ; but 600 feet

south of the incline slate appears as foot-wall, and will probably be

found still farther south to constitute the hanging-wall also. The vein-

matter is white and blue quartz, seamed and ribboned, carrying bunches,

zones, and streaks of sulphurets. The width of the vein down to the 400-

foot level is 10 to 12 feet. Just above that level a foot-wall splice or

additional zone appears, enlarging the total width to from 27 to 30 feet,

of which perhaps 20 feet is pay-ore. The foot-wall zone is the richer.

There is a body of it about 12 feet thick, between the 400 and 500 foot

levels, comprising perhaps 12,000 tons, and expected to yield in mill

about $18, besides containing, say, 6 per cent. of sulphurets, worth $150
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per ton. The other reserves of the mine were also large at the time of

my visit; and I learn that the opening of the 600-foot level since that

time has greatly added to its visible resources, having exposed an 80-

foot vein of increased average richness. The operations of the mine and

mill during 1871 will be found on page 12.

The mill and chlorination-works are crowded on the steep bank close

by the mine. The former contains 20 stamps, weighing 750 pounds

each, dropping 8 inches, 75 times per minute, and crushing 38 tons

in twenty-four hours. Amalgamation takes place in the battery and

upon aprons in front, from which the pulp is conveyed to lannders

and bnddies for the separation of the sulphurets. These comprise

about 6 per cent. of the ore, and consist of iron pyrites, with arsen

ical pyrites, galena, &c The product of sulphurets is about 45 tons

monthly. They are treated by Plattuer's process of chlorination in

works having 2J tons daily capacity. Mr. Ludemann, the metallurgist

in charge, hoped to be able to roast the sulphurets with salt in such a

way as to get chloride of silver, and, after chlorinating and leaching out

the gold, to obtain the silver by a new lixiviation with hyposulphite of

soda. The practicability of such a treatment appears doubtful. Whether

the silver in the sulphurets is sufficient to pay for a special extraction I

am not informed. The presence of galena is encouraging as regards the

probability of a considerable silver value, and embarrassing as regards

successful chlorination.

Work is being prosecuted on the copper-mine at Spenceville, in this

county, under the superintendency of Mr. G. F. Deetkin, with every

prospect of success. The shaft is down 100 feet, and the ledge at that

depth is 70 feet in width. The rock is richly impregnated with native

copper. The ore is taken out and roasted in a large furnace, after which

it is turned into three large vats, upon which a stream of cold water is

turned, and the copper, in a state of solution, is then conducted from

the vats into a large cylinder of abont 12 feet in diameter. In this is

placed old or refuse iron, for which the copper Las an affinity. The

cylinder is made to revolve rapidly by steam, by which means the

copper is collected on the iron. The superintendent thinks the process

of separating copper from the ore in which it is contained is no longer

a matter of experiment. There are many other ledges in the vicinity

equally as rich, and are awaiting the success of working this one.

There are within the limits of Nevada County sixty mills for the redac

tion of gold-bearing quartz and cement, located as follows: Grass Valley

Township, 24; Nevada, 14, (besides several that are at present idle ;)

Eureka, 6; Washington, 4; Little York, 2; Bridgeport, 7; Bloomfield, Is

Rough and Keady, 1; Meadow Lake, 1. There are seven metallurgical

works located, four in Grass Valley Township, two in Nevada Township,

and one id Meadow Lake Township. The total cost of these, in round

numbers, is in the neighborhood of $1,250,000. Forty-two of these mills

are run by steam and twenty-five by water power.

Rain-fall at Nevada City and Sacramento.

Period. XcvadaCity. Sacramento.

Inchet.
39. »
78.22
38. 70
62.91

Incheg.
8.«7
24.03
14.30
21.09
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TUBA COUNTY.

Ynba County is situated in the foot-hill country on the east side of the

northern portion of the Sacramento Valley, and is bounded on the north

by Butte County ; east by the counties of Nevada and Sierra ; south by

Placer County, the western portion of the county covering the agricul

tural and grazing lands of the Sacramento Valley. It is about fifty-seven

miles in length by eighteen miles in width. The mountainous portion

of the country is drained by the Yuba River and its tributaries. The

principal mining-interest of the county is the deep gravel deposits,,

worked by the hydranlic process, at Sucker Flat and Smartville.

It is scarcely necessary for me to repeat in this place the general

observations made in former reports on the nature and importance of

this peculiarly American process, the product of native ingenuity and

enterprise, acting upon natural conditions such as no other country ha*

afforded in equal degree. The dimensions and situation of the deep-

lying placers or gravel and cement beds, the character of the climate,

furnishing a season of abundant water, followed by a dry season, and

the configuration of the surface, permitting the discharge of tailings,

are circumstances which, while they operate as hinderances to placer-

mining of the ordinary type, greatly favor the extended operations of

hydraulic mining. And in no part of California has this method been

pursued with greater boldness or developed with greater skill than in

Yuba County.

The placer-diggings of Timbuctoo and Sucker Flat were discovered in

December, 1849, and were worked by rockers and small sluices on the

surface in the winter season only until hydranlic washing was intro

duced in 1865 and 1866, no claim using more than 40 to 50 inches prior

to that time. In early days the claims were all small, (100 by 120 feet.)

Four or five owners would work their claim together, sharing the profits

equally. Gradually the claims were consolidated and more ground was

located. The owners were fewer in number and the magnitnde of

mining-operations constantly increased as the surface of the ravines

was worked out. At first, where the banks were low, the bottom was

worked out with picks and the top allowed to fall in, and then a stream

of water was turned on and the dirt was run off through the sluice-

boxes. This method, which was at once wasteful and perilous to life,-

continued till about 1860, when Mr. J. P. Pierce introduced a method

of blowing up the banks with powder. . It was also discovered that the

gravel in the hifls could be more profitably worked by using more

water and large sluices.

Prior to 1855 the workings in Timbuctoo and Sucker Flat were similar,

but as the ground was developed it was discovered that in Timbuctoo

proper the gravel was lying on the bed-rock, (or country-rock,) while

toward Sucker Flat it was within a rim of the bed rock of the channel.

At Sucker Flat, as the surface was worked off and the gravel in the

banks was exposed, it soon became evident to Mr. Pierce that more

extensive preparations were required. The main beds of gravel here

were harder and required longer flumes in order to extract the gold.

The rim-rock, showing on both sides, was lowest on the side toward

the Yuba, where a dumping-space of 300 vertical feet between it and the

Yuba afforded much better hydraulic-mining facilities than Big Ravine, at

Timbuctoo. All that portion of the gravel above the edges of the rim-

rock, (denominated " top-gravel,") was worked through flumes intersect

ing the rim by short bed-rock cuts. As the upper layer began to be

worked out, shafts were sunk, and the fact was developed that a large

body of the famous "blue gravel" lay in the old channel between the
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rims of Sucker Flat and Smartville. It also became evident that in

order to work this lower lead and to extract the gold, a tunnel must be

run through the rim at sufficient depth to allow the gravel at the bot

tom of the ancient channel to be run off.

The Blue Gravel Company was the first to run such a tunnel, 1,200

feet in length. It was commenced in 1855 and finished in 1864. During

a large part of this time work was suspended for lack of funds. As

soon as this tunnel was completed the mine yielded very largely. Ad

joining mine-holders were stimulated to run similar tunnels. To the

westward, the Pittsburgh, as now consolidated, owning about 1,000

feet on the channel ; next the Rose Bar, owning 2,000 feet ; next the

Pactolus, owning 1,000 feet, have since completed deep bed-rock tunnels.

To the eastward, the Blue Point, owning about 1,100 feet ; the Smart

ville Consolidated, owning 1,200 feet, and lastly, the Enterprise, owning

1,300 feet, have all run long and costly bed-rock tunnels. Thence the

channels pass through the hills to Mooney Flat, where is in progress the

last and perhaps the most important of these bed rock tunnel under

takings, the Mooney Flat tunnel.

The Blue Gravel claim is one of the most famous gravel-claims in the

State. It was incorporated by Mr. McGanmry and others in 1855. The

company commenced running a tunnel the same year, an undertaking

which was regarded by most of the miners as hazardous, but with the most

hopeful anticipations by the men who incorporated it, and who had as

certained by the sinking of shafts that there was a heavy deposit of

"blue gravel" below the cuts, on the rim-rock. The total cost was

$80,000, all of which, except $10,000, was paid from the profits of the

upper lead, worked through a deep-cut, and a short tunnel of about 600

feet still higher on the rim-rock. Through this short tunnel about 10

acres of ground were worked off to a depth of 80 feet. The first clean

up of the claim through the first 1,400-foot tunnel cleared off all the in

debtedness of the company, under which it had staggered for nine years.

In May, 1864, the first dividend was declared. The head of water ordi

narily used was 500 inches. Between this time and January, 1869, the

sum of $643,000 was disbursed in dividends.

During the year 1868 it became evident that part of the lower lead

above the 1,400-foot tunnel was nearly exhansted, and that there was

a still lower stratum of gravel which could not be worked through this

tunnel. Accordingly the company stopped declaring dividends and

began another tunnel 65 feet lower. Work was vigorously prosecuted

on this tunnel, and it was finished in July, 1872, at a cost of $75,000.

During its construction the company worked the banks of the ancient

river southward of the main channel. The flume for the 1,400-foot tun

nel, through which this outside bank has been washed, being over the

main channel, it was not abandoned until February of the present year,

(1874.) At the present time the Blue Gravel Company is running

through the lower tunnel, using a head of 800 inches of water. The

claim is now so well opened that there need be no more delays before all

the ground left on both the upper and lower leads will be worked off.

While it is not expected that any large dividend will be declared from

the beds of gravel left standing south of the main lead, yet they will

always pay more than water-expenses, and the lower lead will be richly

profitable until it is worked out.

After the Blue Gravel Company had declared several hundred thousand

dollars in dividends, the Blue Point Company began a tunnel 2,200 feet

long, which was finished in three or four years by working at the lower

end and from two shafts at the same time. This tunnel cost $146,000,

or $63 per foot. It was finished in 1872 ; and since then the Bine Point
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Company has run off the lower lead about 3£ acres of gravel of an aver

age depth of 60 feet, equivalent to 320,000 cubic yards, from which

$210,000 of profit has been divided in two years.

The productiveness of this region in gold from the hydranlic mines of

hill gravel of Yuba Basin has been greater than that of any other min

ing region of California. The country extending from Timbuctoo to

Mooney Flat (three miles) is generally conceded to have been the richest

ui actual returns from hill-gravels, not only on the Yuba, but of all

hydranlic-mining districts in California up to the present time.

The placer-mining of 1849, which was confined to the present-river

beds, lasted but a few years before the entire population had trans

ferred its sphere of operations to the hill-gravels or deep placers, the

sources which had enriched the fabulous " bars."

Messrs. Pierce and McGanny, of the Excelsior Mining and "Water

Company, of Smartville, have kindly placed at my disposal an able

and comprehensive report on this region by Mr. Amos Bowman, from

which I make the following extracts :

The mining-properties of Sticker Flat and Timbuctoo are situated at the ancient 1

debouchure of the Pliocene Yuba River into what is now the Sacramento Valley—the

modern Yuba River being one of the principal affluents, from the western slope of the

Sierra Nevadas, of the Sacramento River, which drains the great volley of Northern

California. The Pliocene Sea, as traced by the Stato geological survey, left its marks

on the hills below the gravel-ridges, at Swiss Bar Knot, a point two hundred miles

from and 400 feet above the Pacific Ocean.

The property of the Excelsior Water and Mining Company consists of water-rights,

ditches, mines, lands, and appurtenant property, as follows : About one hundred and

ten miles of ditches, of which abont sixty miles are in use. The whole mining-district

extending from Nevada City to Sacramento Valley, and bounded by the Yuba and

Bear Rivers, is supplied with water by the ditches of this company. The expense of

taking care of the ditches is very light compared with ditches located higher in the

mountains, for the reason that the ground at this lower altitnde rarely freezes and no

snow lies in winter. As no fluming is requisite from Deer Creek to Smartville, the

banks of the ditches have settled, and in the process of time become covered by a per

manent growth of grass and bushes, so that a serious break, even during the severest

Btorms, is almost an impossibility.

The South Yuba ditch is thirty-five miles long, conveying water from the South

Tuba River to the mining-region of Smartville and the foot-hills of the Sacramento

Valley. Size : 8 feet wide on top, 4 feet on the bottom, and 4 feet deep. The Booy er

ditch, fifteen miles in length, conveys water from Deer Creek to the same locality. It

has nearly the same dimensions as the South Ynba ditch.

The water sold by the Excelsior Canal Company is obtained, however, not only from

the South Yuba River and Deer Creek, (a tributary of the Yuba,) but from Squirrel

Creek, a tributary of Deer Creek.

The grade of the ditches is 10 feet to the mile. The general depth of the fluming-

current is 2J feet. The South Yuba ditch is carried across Deer Creek at a narrow

canon by a wire suBpension-flume, and across Squirrel Creek by a truss-flume, with a

span of 60 feet, both being out of all danger from the highest freshets known. The

length of this ditch, from Deer Creek to Smartville, is about twelve miles.

The South Yuba ditch runs a continuous stream of 1,200 inches, miner's measure,*

and by aid of the large reservoir near Smartville, to hold the water at night, it

affords a salable quantity of 2,800 inches per day of ten hours.

As early as the spring of 1852 ditches had been dug to run water to Rough and Ready,

Newtown, and Smartville and vicinity by different companies. All of these water

righto and ditches are now owned by the Excelsior Canal Company. The capacity of

these ditches is about equal to that of the South Yuba ditch for supplying water at

Timbuctoo and Smartville, and a reservoir is attached sufficiently large to hold the

water rnnning at night. The above ditches, taken together, were estimated in 1868 to

Bnpply 5,000 miner's inches for eight months in the year, 3,500 inches for two months,

and 3,000 inches for the remaining two months in the year. The water can all be sold

at 10 cents per inch. At the present time the ditches supply 5,000 inches a day during

six months, 4,000 inches during one month, and 3,000 inches during five months ; or an

* The most common miner's inch is measured under a pressure of 6 inches, but the

miner's inch at here measured is the amount of water an inch square will discharge

under a pressure of 10 inches. The nsual " head " of water sold to any one company is

500 inches, which are measured in a box having an aperture at the discharge-end of

4 X 125 inches, under a pressure of 9 inohes from the center of discharge.
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average of over 4,000 inches a day during the year. The first cost of the above-men

tioned ditches was over 8500,000.

Pipe.—Between Smartville and Titnhnctoo the company has about 6,000 feet of iron

pipe (made of boiler-iron) 40 inches in diameter, and 2,500 feet of 20-inch pipe, also of

boiler-iron, all of which is coated with asphaltnm. Smaller lengths of pipe, too

numerous to mention, are scattered all over the mining-banks. The cost of the large

main iron pipe was $40,000.

Dams and reservoirs.—The bank or dam of the main or Union reservoir is 700 feet

long, 30 feet deep in the middle, 5 feet wide on top, and 100 feet wide at the bottom,

and lined with a riprap stone wall. The Boyer and a dozen other smaller reservoirs

scattered over the country, and owned, but rarely used, by the company, are similarly

constructed. The principal dams, namely, those in the beds of the South Tuba and.

of Deer Creek, are of timbered framing bolted firmly into the bed-rock and loaded,

with stone rubble.

The permanent improvements made by the Excelsior. Canal' and Mining Company

amount in cost to more than $1,000,000, Messrs. Fierce and McGanny having spent for

repairs alone over $100,000 since 1869. The mines purchased by them, inclnding the

Kentnck, Pennsylvania, Greenhorn, Live Yankee, Smartville Consolidated, Rose's Bar,

&c, cost $200,000 to $300,000, exclusive of the improvements mentioned.

In the history of this district, the Blue Gravel Company, the parent of the present

water company, was the first to recognize the situation by running the necessary deep-

bed-rock tunnels and therenpon working on the wholesale hydranlic scale.

Yield of gold.—The yield of gold from the ancient rivers may be subdivided under fonr

heads : 1. From the bed of the present Yuba River, adjacent to its intersection with

the ancient river. Wherever the present-river system intersected the ancient system,

the bars yielded their greatest product. 2. From the creeks and ravines tributary to

the present-river system, leading to and intersecting the ancient-river hills. 3. From

surfacing to a depth of from 1 to 5 feet over the gravel-hills. 4. From the deep

placers or hill-gravels of the Lower Pliocene Yuba, by the process of hydranlic mining.

The result in general of the deep operations to which river, ravine, and surface min

ing were obviously only introductory may be summed up in the brief statement that

everything of that kind in this district has paid dividends.

The aggregate yield of the hill or deep-placer mines between Timbuctoo and Mooney

Flat is generally estimated at from eight to ten million dollars in twenty years of

mining. Mr. Carpenter, one of the oldest and best-informed miners, estimates that

about one-third of the gravel originally in place has been moved to produce this sum.

Before the Blue Gravel Company commenced work, there were several million dollars

of gold taken out at Timbuctoo. The Blue Gravel Company had taken out $1,700,000.

This is shown by the books, bullion-receipts, and vouchers of the company since the

present management had control of it. About $100,000 was taken out before that time.

A very large portion of the ground—-from one-fourth to one-half—yielded, according to

the detailed statements given of particular mines, 50 cents per cubic yard. The blue

gravel of the deeper portion of the channel has yielded here and elsewhere, in placers,

upwards of $3 per cubic yard by crushing in cement-mills. At French Corral the cost

of crushing in mills was $1.10 per cnbic yard out of a yield of $3.50, leaving a net profit

of $2.40 per cubic yard, (Eddy.) Similar results were obtained in the Babb cement-mill,

but not for any extensive body of ground. The average yield of the gravel-banks can

not be correctly arrived at for business purposes, except by working-testa made on

large masses of ground.

Even locally on the channel the average richness varies when taken on the

same level. The basis of the yield of the Michigan, given below, as estimated by

Mr. McAllis, was about the average of the gravel lying north of Independence Hill,

and west of the end of the pipe near Sand Hill. To the north and west of that point

the ground was not so rich ; it may be estimated at half the average yield of the Mich

igan. This general estimate holds good from the surface to the bottom of the gravel.

General averages easterly of Independence Hill are given in connection with the yield

of the Rose's Bar mines.

Biver and bar mining.—Mr. Jeffries states that at Rose's Bar, in the summer of 1851,

there were two or three large companies, the Excelsior, the Patch, and the Go Easy.

At Lander's Bar, there were the Go Easy, the Ohio, the National, the Irish Wing-Dam,

and three or four others, employing forty or fifty men each. At Cordeway Bar, at Bar

ton's Bar, and at Park's Bar similar operations were in progress. The bars at these

places paid very richly, being mined at low water. At Park's Bar the pay-ground

was three hundred yards wide. The Ohio Company took out $100,000 per season, for

two or three seasons. The bar-gravel contained sometimes $100 to the pan in scale

gold. The claims were 100 feet by. 300 feet.

On the bars there were usually employed five or six men to one quicksilver-machine—

two getting dirt and three running it. It was 3 feet deep from the bar to the bed

rock. They took out 40 ounces of amalgam a day to the machine ; value, at $10 to tho

ounce, $400 per day. The averageyield of all the bar companies was about 20 ounces

a day. At Rose's Bar there were three different companies. Some individuals (Lyman
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King and Joe Taylor are mentioned) made $30,000 a season. A man with a rocker

would make $1,000 to $1,500 per season. Numerous companies made $75,000 a season

in the rivers.

Ravine-mining.—At the month of Rabb Ravine, near Timbuctoo, the yield used to be

$100 per day to the man.

In Timbuctoo Ravine, (Big Ravine,) Mr. McAllis, the owner since 1859, estimates that

the amount taken out up to 1809, below the bridge where the Marysville road crossed

the ravine, was $400,000. Above the bridge, the distance is twice as great along the

([ravel-deposit, and probably about $200,000 was taken out in the same time. Between

1859 and 1869, Mr. McAllis himself took out $200,000 of the $400,000 mentioned above,

which should, however, be credited rather to the hill from which the material was

dumped into the ravine.

Mr. Carpenter, for many years secretary of the Excelsior Water Company, says that

$10 was the wages in 1849 and 1850. There were twenty men at Timbuctoo, who made

an average total of $400 a day without any proper mining-facilities in water or sluices.

He estimated $20,000 as the yield of the ravines, &c, at Timbuctoo for the winter of

1849-'50. Mining on a large scale only began when the water was introduced in 1652.

Mr. Carpenter estimates tne yield of 1850-51 as not largely in advance of the first

winter. From 1851 to 1853, in the Rabb Ravine, I have no estimate.

Between Sand Hill and Squaw Creek, on tho north side of the channel, are numer

ous ravines which yielded richly. On the Cement Mine Ravine, Andrew Morrison used

to make $200 a day ; and two ounces a day to the man was very common. The Penn

sylvania and the Ridge Ravines did not pay much. Probably tho total yield of the

Cement Ravine was $10,000. Squaw Creek was tho first ravine of importance draining

north, and lying east of Sand Hill. Tho distance mined on it was half a mile, though

it cut into channel-gravel for only a few hundred feet. Mr. Carpenter says that on

Squaw Creek and Sucker Flat Ravines in 1852, 1853, and 1854 there were seventy-five

men employed—about twenty-five men on Squaw Creek and fifty men in Sucker Flat—

the number being about the same for three winters. They used the rockers and quick

silver-machine. Prior to 1851 they had only rockers and " toms." They averaged from

$30 a. day upward. It was not till after 1854 that ditch-water was brought in.

Mr. Jeffries says that in 1851 and 1852 Squaw Creek Ravine was mined, together with

about 66 feet on each side. There were five or six sluices in it, and five men to the

since, making thirty men in all. On the banks there were abont one hundred men en

gaged in drifting, cutting pillars, and undermining without any pressure of water.

They earned from $12 to $15 a day, sometimes $40. The surface-mining was only spade-

deep. The sags in the hill were the richest places. According to Mr. Jeffries, on

Squaw Creek the companies made runs of eighteen days, in which three or four men

usually netted from $5,000 to $6,000. Sucker Flat Ravine was about equal in yield to

Squaw Creek.

Ris-mrfa.ee mining.—Mr. McAllis says it was common for miners engaged in surface-

mining anywhere over Independence Hill or Sand Hill to make from $50 to $100 a day

to the band. Nine-tenths of the area of the gravel-country below Squaw Creek

was " surfaced." Mr. McAllis estimates that $10 a day to the man would bo low

enough as the average yield in " surfacing," and that $15 a day would be more nearly

correct. Miners engaged in this kind of work always had plenty of money ; some of

them made $30,000 or $40,000, and then went away. Taking the year 1855 as an aver

age for the region below Squaw Creek, there were engaged in surfacing twenty men,

who worked half of the time through tho year. Estimating the average yield per man

at onlv $8 per day from 1850 to I860, the gold takon out by these men would amount

to$2S8,000.

JOeep-plaeer mining.—Beginning at the west end of the district, the Haywill, the War

ren or Bollard, and the Davis mines together yielded $200,000 to $250,000. The Bur-

goyne, the Gallagher, and the Chase yielded together $70,000. The Antone yielded

$300,000. The bed-rock of all these claims has been worked over three or four times.

The Union yielded $259,585. This mine had a frontage on the" channel of 300 feet.

The Michigan, with the same dimensions, yielded at the rate of 50 cents per cubic

yard, and the total yield was $350,000. The Hyde claim yielded $90,000, and the Babb

claim $270,000.

A group of mines, known as the Live Yankee, the Plam, the Savage, the Marpile, and

the Marllove, were very productive. In these the lower " lead " has not yet been

worked. Dividends were paid from the working of the upper lead. The ground now

owned by the Pactolus Company has yielded $300,000.

The Rose's Bar Consolidated embraces a large number of separately-worked and

originally independent mines, the yield of which can be arrived at as a whole, pretty

nearly, by a comparison with that of the Boston Company, worked by Joseph Taylor,

and centrally situated.

The Rose's Bar Company is at present using 800 inches of water and employing six

men, at a cost of $140 a day, and producing from $200 to $250 a day, leaving a net profit

of $50 to $100 a day. This ground is worked solely for the purpose of getting at the

lower lead, and is the poorest ground that has been worked in this district, yielding

H. Ex. 177 10
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at the rate of from 8 to 10 cents per cubic yard. The yield of the gronnd from 1869 to

1873 was $256,147. The Cement Company, adjoining, yielded, up to 1869, $200,000.

The Boston Company took out $90,000 fr0m an area of 300 feet square, the height of

the bank being 40 feet in front and 130 feet in the hill, or an average of 70 feet, niaking

38* cents per cubic yard. The expenses were about half the yield. «

The above instances will suffice to show the average yield of ground worked by the

hydraulic method. It would be useless to give details of all the companies working

this ground for the past ten years. We will notice, however, some of the principal ones.

The total yield of the Blue Gravel since its incorporation is $1,500,000, ot which more

than $1,000,000 has been profit.

The Blue Point mine paid since the completion of the new tunnel, within eighteen

months, according to the statement of Mr. McGanny, one of the stockholders, $31,000

in dividends to one-seventh of the property. There were seven clean-ups, amounting

in all to $374,000. The mine has been worked since 1854. The total yield from the

snrface down, according to Mr. McGanny's estimate, was about $90,000. A portion of

this mine has been worked to the bed-rock. The expenses have been unusually largo

—estimated at about three-quarters of the total yield.

The Smartville Consolidated, being the last mine worked on the channel, has

yielded since 1869, according to Mr. McGanny, the representative of half the stock,

dividends £8 follows: In 1869, $16,000; in 1870, $36,000; in 1871, $15,500; in 1872,

$16,000; total, §83,500. From January 1, 1869, to March 12, 1870, the total yield, ac

cording to Mr. McGanny, was $131,000 in four clean-ups, of $11,000, $30,000, $41,000,

and $49,000. The expenses were about $37,000.

According to Mr. Carpenter, the total yield of the Smartville since the consolidation

was about $300,000, and prior to that, while owned by Peterson and others, about

$100,000 ; making a total of $400,000.

Mr. Thurston estimates that ordinarily about two-fifths of the yield in this portion

of the channel goes to dividends, as everything is in favorable condition for hydranlic

operations. In the Blue Gravel the expenses were about 45 per cent., though often in

twenty days' rnn $50,000 was taken out, at a cost of only $10,000, after the mine had

been opened.

At Mooney Flat the yield from the hill gravels was, according to Mr. Middleton and

others, about $16,000.

Extent of ground.—The average of the Excelsior Company's mining-ground, lying in

eight separate bodies, is approximately as follows :

Acres.

1. The Blue Gravel mine 70

2. The Rose's Bar mine 65

3. Essner, Greenhorn, and Live Yankee 13

4. Pennsylvania, Michigan, &c - - .—.. 31

5. King claims - 1

6. Smartville Consolidated, (half of 30 acres) 15

7. Enterprise, (4 of 18f acres) 24

8. Mooney Flat, (J- of 1»9 acres) 126

Total 323i

The company also owns interests in various claims at Timbnctoo, Smartville, and

Sucker Flat, and several valuable tailing-rights, together with the appurtenant tun

nels, flumes, reservoirs, ditches, and other accessaries of mining, and 660 acres of agri

cultural lands, with buildings, offices, &c

Gravel removed and left standing, corresponding to value.—The general estimate of

gravel removed and left standing bears the relation of 1 to 3. Touching the ground

owned or partially owned by the Excelsior Company, a preliminary estimate furnishes

the following proportions of workable ground remaining :

Claim.
Original

area.

Area

remaining.

1. Blue Gravel

2. Rose's Bar

3. Essner, Greenhorn, and Live Yankee

4. Pennsylvania, Michigan, &c

5. King

6. Smartville Consolidated

7. Enterprise

6. Mooney Flat

Acres. Acres.

70 35

66 32

13 2

31 3

1 1

15 10

3 3

126 124
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Tears' run and probable yield.—The period of run requisite for the water to remove

the gravel at hand or owned by the company, taking the past ten years as the rate of
•washing, cannot be less than fifty years. The rate of washing is 2,500 cubic yards per

day to 600 inches of water. As both Messrs. McAsis and O'Brien move gravel (of

very different degrees of hardness) at the rate of 2,000 to 3,000 cubic yards per day of

ten hours, an average ten hours' execution can be set at 2,000 cubic yards with safety.

Five days will move a cubic or solid chain, (1 chain deep,) or 10,000 cubic yards.

Taking as a moderate average ditch-delivery at 4,000 inches, or 5 heads like the above,

the execution to the above is at the rate of 1 cubic chain or 10,000 cubic yards per

day ; in a ten days' run an acre, one chain deep, or 100,000 cubic yards.

Taking the moderate average of 2,000 cubic yards of gravel per day of ten hours as

moved by 300 inches of water, five days would move 10,000 cubic yards or a cubic or

nolid chain one chain deep.

The total ground originally in place between Timbuctoo and Moouey Flat comprised

125,000,000 cubic yards.

Amount removed 25,000,000 cubic yards, yielding, as shown by known returns,

-$(5,000,000.

Probable amount thus accounted for, at least J4,000,000.

At #6,000,000, (the known yield,) the rate of yield per cubic yard would be 24 cents.

To apply this to the 100,000,000 cubic yards of gravel remaining might give too

favorable a promise, in view of the fcfct that much ot the Moouey Flat Hill gravel is

higher relatively than was the bulk of the foregoing.

The report conclndes as follows :

It wonld be futile to calculate how near the theoretical times of running off this

gravel it would be possible to arrive at, even by the most energetic management, in a

district which has been opened up for advantageous working Tike this one. Certain

it is that the clean-ups and other necessary interruptions would extend the time of

running off to three or four times the ten thousand days.

The shortest possible time, then, in which it would be possible to take out the

$12,000,000 to 430,000.000 remaining would be from nine to twelve years. How much

is to be done within that time will depend entirely upon the policy and management

of the company in charge of this property.

I should add that the foregoing extracts have been condensed, by

omissions and by running different parts together, in such a way that

while the sense is (I believe) correctly given, the author of tbe report is

not strictly responsible for it in this form. Some further statements of

recent date may be here appended relative to the operations of the

year 1874.

During the past season all the mining-lands of Mooney Flat have been

consolidated into one company, known as the Deer Creek Mining Com

pany. The whole tract embraces nearly 500 acres, ranging in depth

(from bed-rock to surface) from 70 feet to 550 feet, the latter being the

depth at the summit of the hill dividing Moouey Flat and Sucker Flat.

During the summer several shafts were sunk, which are said to show

the gravel to be of the same kind and quality as that of Sucker Flat

and Smartville, worked tor many years past with such marked success.

The Deer Creek Mining Company, having secured this range of gold-

bearing gravel, is now engaged in running a bed-rock tunnel for the

purpose of opening this gravel range. Tbe tunnel is to be constructed

so as to permit a flume 5 or 6 feet in width to be placed in it, which

will require some 1,500 inches of water under a ten-inch pressure to

operate it. With a flume of this description, on a grade of 6 inches to

12 feet, many thousand «ubic yards of gravel can be washed in a day,

realizing profits from gravel that has heretofore been considered worth

less. This tunnel is now completed some 800 feet, at a cost of about

$40,000. More than two years have been consumed in the work, and

there are about 300 feet of rock yet to be tunneled before the gravel will

be reached. This is expected to be accomplished in 1875.

The Blue Gravel Company, of Sucker Flat, has been, during the past

year, operating through its lower tunnel, which enables it to work to the

» bed-rook the ancient-river channel that passes through this vicuiity, yield

ing better returns than the upper strata, which were worked some years
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since. The bine gravel is, with, one exception, the only company which

has worked this ancient channel to the bed-rock, and this company has

worked only a few hundred feet of it. The exception is the Union Com

pany, on the east, which has just cleaned up a short run of thirty days'

washing of the lower strata to the bed-rock, yielding $73,000 in gold

bars.

West from the Bine Gravel Company is the Rose's Bar Mining Com

pany, which has been some five years running a bed-rock tunnel, which

is now nearly completed. It is expected that the company will be able

to open its mine to the bed-rock during the spring of 1875. This tnnnel

is run on a grade of 6 inches to 12 feet, and will be fitted up with a

flume capable of running 1,200 inches of water. The npper strata

were worked off some years since, and shafts sunk for prospecting indi

cate that this mine will yield as well as any mine on the ancient

channel.

West from the Rose's Bar Company's mine. is that of the Pactolus

Mining Company, which, in 1873, completed a bed-rock tunnel 1,100

feet in length, at a cost of $50,000. During the summer of 1874 it was

engaged in opening the mine from the tunnel. The opening clean-up

realized about $800 per day's working. The company now has pipes

and apparatus for washing down into its pit, which give additional facili

ties for working, and will no doubt make the returns much larger. It

uses 800 inches of water, and there is cause to regret now that the flumes

were not made wide enough to run one-third more water.

BUTTE COUNTY.

The physical characteristics of this county have been fully described

in former reports. The principal mining-interest of the county is. cen

tered in its extensive hydranlic banks, which have been opened on a

large scale near Cherokee Flat. The Spring Valley Canal and Mining

Company is here conducting an enterprise second in magnitnde to none

in the State. This company has acquired, by purchase, 10,719 acres of

mineral and agricultural land, at a cost of $240,527, together with valu

able water-rights, and has expended, in the necessary flumes, ditches,

and reservoirs, to utilize the water-privileges,'over $1,000.000. The

assets of this company at date of their annnal meeting, July 1874,

amounted to $4,344,496, and the actual liabilities to $ 143,869. The com

pany disbursed during the fiscal year $150,000 in dividends. The

average depth of pay-gravel in the company's ground is 300 feet, and it

will require from twenty to thirty years of hydraulic washing to accom

plish its removal.

During the year there has been constructed a continuous line of sluices

3,500 feet in length and 6 feet in width. About 400 feet of tunnel has

been run. The water used by this company is brought by two ditches,

sixty miles in length, from Butte Creek, and from the headwaters of the

West Branch of the Feather River. The ditches are 6 feet wide at bot

tom and 8 feet wide on top. They are 4 feet deep, and run a constant

stream of 2,200 inches of water. They have on the line of their ditch

about four miles of iron pipe 30 inches in diameter. One section of this

pipe conducts the water across the West Branch of Feather River. It is

laid in the form of an inverted siphon, and has a vertical depression of

856 feet. The diagram opposite page 392 of my report of 1873 will give

an idea of the position of the pipe. The receiving-arm has a head of

180 feet vertical pressure. The length of the inverted siphon is two and

a half miles, and the pipe is 30 inches in diameter. There are ten miles of

sluices, varying from 4 to 6 feet in width, and 23 under-currents from 10
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to 40 feet in width. For the year ending July, 1874, the sum of $476,112

in gold was washed out and shipped. They employed 160 hands all the

year round, and expended $125,000 during the same time, of which

$85,534 was for labor. The quicksilver alone used by the company for

the year cost $13,309. For iron pipe they paid out $8,839.

The following statement of assets and liabilities and items of cur

rent expenses is taken from the annual report of the secretary, Mr. L.

Glass :

ASSETO AND LIABILITIES.

Assets:

Property account $4,028,811 50

Ranches purchased $240,527 48

Ranch interest per Central Pacific Railroad 534 08

Ranch expenses, dam, &c. •-• 6,428 44

Total 247,490 00

Claims purchased 28, 308 79

Permanent improvement :

Permanent expense account 4, 139 09

Permanent labor account - '. 1,718 51

Concow dam of 1873 4, 603 09

Ditch and pipe of 1873 4, 065 01

Dewey ditch 1, 132 35

Iron pipe - 8 8S9 62r 24, 497 65

Cash on hand 2,079 23

Quicksilver on hand - 13,309 51

4,344,496 68

Liabilities :

Capital stock $4,000,000 00

Gold bars $476, 112 23

Other sources 350 00

Found in flume 280 00

Gross receipts $476,742 23

Less current expense 17, 184 47

Less current labor 85,534 47

Less teaming account 2,579 38

Less merchandise account ' 14,487 02

Less lumber account - 4,282 45

Less interest account 1,235 21

Less litigant account 1,810 000 127,113 00

Balance, actual profit 349,629 23

Less dividends made 150, 000 00

Residue 199,629 23

Total actual liabilities 143, 869 54

Balance on current accounts , 997 ™«

4,344,496 68

Current expense :

For office expenses, injured hands, traveling expenses of

superintendent, coal-oil, recording, repairs of pipes, guns,

ammunition, surveying, subscription to .roads and other

purposes, crucibles and expenses of melting-room, tolls,

maps, repair of wagons, provisions for ditch-hands, dam

ages to house-lots, and repair of bridges, aggregate $4, 230 26

For hay, barley, harness, and harness-repairs 1, 492 19

Taxes... ! 10,269 25

Freights, railroad, by team, and express charges, inclnding

gold bars 1,192 77

Total $17,184 47
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Merchandise :

For black powder need during the year $9, 367 06

For giant powder used during-the year 1, 746 26

For drill-steel, hammers, nails, blacksmith's supplies of iron,

coal, &c, blasting wire and fuses, grizzly bars and tools. 3, 373 71

Total $14,487 02

31,671 49

A peculiar feature in this claim is the fact that diamonds are found

in the washings; most of them, however, by the primitive method of

rocking. One diamond worth $250 was cut in Boston in 1864, and last

year several were tested in Amsterdam and Paris, and pronounced dia

monds of the first water. Professor Silliman has examined these sands

carefully, and enumerates the mineralogy of the Cherokee washings as

yielding gold, platinum, iridosmine, diamonds, zircon, topaz, quartz in

several varieties, chromite, magnetite, limonite, rutile, pyrites, garnets,

epidote, and almadine. One of the diamonds found weighed 2j carats.

SIERRA COUNTY.

Sierra County is a rugged, mountainous region, furrowed by deep

canons and gorges and cut down from east to west to great depths by

the eroding influences of the North and Middle Yuba Rivers and their

numerous intersecting tributaries. The lowest portion of the county

has an altitnde above sea-level of 2,000 feet ; many of its peaks and

ranges rise to heights varying from 5,500 to 8,000 feet.

The geological features are similar to those of the central mining-

region of California ; viz, on the eastern border, granite, forming the

summits of the main range of the Sierra Nevadas; westward, basaltic

lavas and volcanic breccia overlying the slates, succeeded by slates in

various degrees of metamorphism and belts of serpentine as we descend

toward the western line of the county.

The principal source of wealth of the county is mining, which is car

ried on extensively in three branches, quartz, hydranlic, and " drift "

diggings. The river-bars, once noted for their great yield, are now

nearly exhansted. Having ceased to pay the demands of white Iaborr

this class of mining has been abandoned to the patient and plodding

Chinese, who are still engaged on the banks and bars of the Yuba iu

washing ground which has been worked three or four times by white

labor. Their system of operations is to turn the rivers from their beds

by means of long flumes and run the dirt through boxes. By this

method they are enabled to realize Chinese wages—from $1.50 to $2

per day—and sometimes to make a " strike " on ground overlooked by

their predecessors.

Quartz-mining in this county is prosecuted on an extensive scale, as

will appear by the returns of the Sierra Buttes mine and other mines,

the statements of which may be found elsewhere in this report.

Hydranlic mining is carried on in the westerly portions of the county

and at points on the Slate Creek Basin, also at Brandy City. At these

points the anriferous gravel is not deeply covered by the volcanic mate

rial, which flowed over the eastern or higher portions of the county.

This class of mining has been fully described in the report for 1873, by

C. W. Hendel, United States deputy mineral surveyor for the county.

One of the peculiar and interesting features of the mining-interest of

Sierra County is its " drift-claims." This class of mines consists of loca

tions on the ancient-river beds covered by the great volcanic outpour
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ing which succeeded the Pliocene period. The work of extraction pur

sued is by means of tunnels, generally run through the side or " rim-

rock " at sufficient depths to tap and drain the gutter or channel. The

main tunnel is carried on " up stream," and gangways are run toward

either bank or rim, the gravel being run out by cars and washed in

sluice-boxes, and the wprked-out ground being allowed to cave and fill

up as the main tunnel, which is securely protected by timbers, progresses.

The method of mining in drift-claims is well illustrated by the accom

panying diagram of the underground workings of the Bald Mountain

Company, at Forest City. The depth of gravel which it is found will

pay by this system is from 3 to 5 feet, inclnding from 3 to 6 inches of

bed rock, which is picked down and washed with the gravel. The lower

stratum, inclnding this bed rock, is invariably the richest.

This branch of mining, formerly pursued with great success in various

portions of the county, had of late years fallen into decadence, until it

was revived, in 1872 and 1873, by the remarkable results following the

opening of the Bald Mountain claim of Forest City. Before the develop

ment of the mine, in 1872, Forest City, once a lively and prosperous town,

had degenerated into an almost abandoned mining-camp. Houses and

lots were to be had for the payment of taxes, and in one instance a well-

furnished house, with a lot on which it stood, sold for $75. The results of

the first clean-up of the Bald Mountain, however, changed, for the time

at least, the destinies of the town, and now it has resumed all its former

prosperity, and given a 6trong impetus to surrounding camps. As the

Bald Mountain may be considered a representative clairn of the class

known as drift-diggings, it deserves a description in detail.

Three distinct and well-defined channels or Pliocene rivers cross the

county in a northerly and southerly direction, and have been cut by

the modern rivers at right angles. The principal rivers are the North

and Middle Yuba, their course being east and west. The bars of these

rivers and their accumulation ofgold aredue to thedisintegration of those

portions of the ancient rivers which were crossed and eroded by them.

The two more easterly of these channels have been covered to great

depths, at some places as much as 1,000 feet, by an immense outpouring

of volcanic debris and lava. The western channel is on the.border of

the lava-flow, and is well exposed at Brandy City, Camptonville, and

other places, where hydranlic mining has been extensively and profitably

purs ued. It is on the central channel, known throughout three counties

of the State (Placer, Nevada, and Sierra) as the Great Blue Lead, that

the Bald Mountain Company's ground is located.

The course of this ancient river, supposed by many eminent geologists

to have been the principal stream of the Pliocene period, was nearly

north and south, on a grade of from 70 to 100 feet to the mile. It has

been distinctly traced from Plumas County, on the north of Sierra

County, through Sierra and into Nevada County, a distance of twenty-

five miles. Its bed has an altitnde at Forest City of 4,350 feet above

sea-level, being from 1,500 to 1,600 feet higher than the beds of the

modern rivers, (the North and Middle Yuba,) which have crossed it from

east to west.

The principal places where this channel has been worked are Monte

Christo, City of Six, Rock Creek, Forest City, Wet Ravine, Alleghany,

Chip's Flat, and Mmuesota. Here it has been cut by the Middle Yuba,

and makes its re appearance south of that stream at Snow Point, in

Nevada County. This aucient river has been distinctly followed at

many of these points by long connecting-tunnels. The workings of

Forest City and Alleghany were so connected several years since, and



152 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

it was possible to enter a tunnel at Alleghany and emerge at Forest

City, a distance of more than 6,000 feet. Also between Rock Creek and

City of Six, a distance of one mile, similar underground connection was

made.

At Forest City, the principal claim up to the period of the develop

ment of the Bald Mountain Company's ground was the Live Yankee,

2,600 feet in length on the channel, most of which is now worked out.

This ground yielded during the nine years in which active mining was

carried on (from 1855 to 1863, inclusive) the sum of $698,534, of which

$370,166 were expended in opening the claim and current mining ex

penses during the whole period of the nine years, while the dividends

disbursed during the period were $328,368. For several years there

after, and until the ultimate exhanstion of the company's ground, the

dividends averaged $10,000 per annum. For a period of seven consecu

tive years after the opening of this mine, and preceding the first symp

toms of exhanstion, the dividends averaged $49,191 per annum. The

total product of the ground may be safely estimated, from the date of

opening the mine to the suspension of operations, at not less than

$1,000,000, of which probably one-half was disbursed in dividends;

and this was during a period of high-priced labor and in the pioneer

days of drift mining.

At about the time of the decline in prosperity of the Live Yankee,

(1867-'68,) Mr. M. Redding, a practical miner of Forest City, who had

worked in the Live Yankee, observing an easterly trend of channel in

that ground, Jormed the opinion that the main channel of the Blue Lead

diverged from its north and south course and passed northeast toward

and under a high mountain capped with basaltic lava, lying east of For

est Hill. Acting on this theory, he acquired by location and purchase

the present ground of the Bald Mountain Company. He was unable to

impress his neighbors with the correctness of his views, and entirely

unsuccessful in interesting San Francisco capitalists in the project of

developing this ground. Finally, after much perseverance and the dis

play of remarkable tenacity of purpose, he succeeded in forming a com

pany, consisting of practical men, whose only capital was their labor,

and vigorous operations were commenced in the fall of 1869. A shaft

was sunk at a point considerably east of what was popularly considered

the course of the Blue Lead. The shaft, 3 feet by 7 feet in dimensions,

passed through alternate strata of surface-loam, volcanic cement, pipe

clay, sand, gravel, &c, until at a depth of about 260 feet the long-

sought blue-colored pay-stratum was reached, and bed-rock found at a

depth of 269 feet; By a singular coincidence, the particular portion of

the channel tapped by the shaft was in the poorest ground in the mine.

The results of the prospect were barely encouraging for further devel

opment, and one or two of the owuers parted with their interests at a

loss. Had the shaft been sunk 10 feet in any direction from its position,

it would infallibly, as proved by the subsequent working of the mine, have

struck gravel of remarkable richness. In fact, the forty-ounce nugget

found in the company's boxes in 1873 is supposed to have come from

this portion of the ground. However, Mr. Redding and his associates

were satisfied with the character of the gravel, and determined on run

ning a tunnel to connect with the shaft and open the ground. This tun

nel was commenced in June, 1870, and prosecuted, with periods of inter

ruption, to its completion by connection with the prospect-shaft in April,

1872, a period of twenty-two months. The distance was 1,800 feet.

The ground was easy to work, excepting a rim of serpentine, which was

passed through about 400 feet from the mouth of the tunnel. The work



CONDITION OF THE MINING INDUSTRY—CALIFORNIA. 153

was accomplished by manual labor, single-band drills, and giant powder,

and cost, inclnding the prospect-shaft, about $20,000, being $1,000 to

each original interest. This represents the outlay of the company on

the mining venture. No further assessments were levied, but some-

thiug over $200,000 in dividends were disbursed between April, 1872,

and January 1, 1875.

The following statement from the company's books at the close of

the fiscal year ending June 30, 1874, will show the receipts and dividends

up to that time, the amount of ground worked, and the comparative

yield :

Bald Mountain Company.

Taken out from July 1, 1872, to July 1, 1873 $131, 780 71

Dividend 54,000 00

Taken out from July 1, 1873, to July 1, 1874 $196, 571 67

Dividend 110,000 00

Total receipts to July 1, 1874 $328,352 38

Dividend to July 1, 1874 164, 000 00

Total car-loads extracted to July 1, 1874 115, 950

Paid per car-load, (1 cubic yard) $2. 76

Paid per square foot of ground , $1. 09

Amount of square feet worked 292, 200

Percent. of dividend on gross amount taken out 50

Superficial feet contained in channel 7, 232, 000

Value, at $1.09 per square foot $7, 882, 880

The first " clean-up," consisting of dirt taken from the tunnel, yielded

only $132. From this time the returns steadily increased, in June of the

same year amounting to $1,000, and subsequently to four, five, six, and

seven thousand dollars, until, with the progressing development of the

mine, the present remarkable yield has been reached, and attention has

been thereby called to this long-neglected branch of mining. On April 25,

1874, two years alter the first modest return of $132, the result of the

clean-up was $13,733.24, and one week thereafter, (May 1,) $14,694.76. As

will be seen by the foregoing statement, the total yield up to July 1,

1874, was $328,352.38. From July 1 to September 30, 1874, there was

taken out only $16,726.84. This was owing to a scarcity of water, the

dirt being allowed to accumulate in the company's yards. The actual

bullion-product, therefore, at the time of Mr. Skidmore's visit, (October,

1874,) had been $34*5,079.22, from a piece of ground about 1,000 feet in

length by 500 feet in width, exclusive of the unworked ground within

this area, and not inclnding the value of the gravel-piles in the com

pany's yards. The company owns 8,000 linear feet of unworked ground

on the channel not shown in the annexed diagrams.

Mr. Edwin Stone, secretary of the Bald Mountain Company, says

that the company uses from 4,000 to 6,000 pounds giant powder per

year, from 2,000 to 3,000 pounds steel, and from 300 to 400 boxes of

candles. The company commenced in November, 1874, the washing of

the gravel which had accumulated in its yards during the dry season.

Eight thousand car-loads of gravel from tUe small dump yielded 2,400

ounces of gold-dust, and 16,000 car-loads remained to be cleaned up
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before the close of the year. At that time they were working ninety

men, and had room for about twenty more it the supply of water should

continue. The quality of gold taken out is what is denominated as

" coarse," the largest piece yet found weighing 65 ounces. The superin

tendent, H. Wallis, an experienced gravel-miner, informs us that in his

experience of twenty years he has never seen a channel that paid so

uniformly. The further into the mountain they go the richer becomes

the gravel, and the dividends for 1874 will probably reach $10,000 to

the share, or $200,000 in the aggregate.*

The system pursued in opening the ground is well illustrated by the

preceding plan of the company's workings, made October 1, 1874. The

main adit or tunnel was then 3,000 feet in length. Only 1,900 feet are

shown in the plan. The distance from mouth of tunnel to shaft is l,80O

feet. The course of the tunnel is north 20° east. This brought the end

of the tunnel on rising rim-rock, as shown in drifts Nos. 8, 10, and 14.

It seems that the channel is crossed diagonally. Explorations, by means

of drifts to the east of the main adit, (see drifts 9, 11, and 13,) demon

strated the gutter or center of the channel to be in this direction, and

to follow a course indicated by the words " branch main tunnel." This

branch will be connected with the main adit at drift No. 5, near the

shaft, and will form the principal tunnel for opening the ground. The

course of the stream is northeast by east, with a tendency to swing still

further to the eastward. This fact, taken in connection with explora

tions in the grounds of the North Fork Company, indicates that the Bald

Mountain Company has a channel tributary to the main Blue Lead, the

point of its intersection being Forest City Basin. While this theory is

not yet accepted by the owners, there are strong probabilities of its cor

rectness. The high rim-rock observed on the west side of the main

tunnel and the existence of gravel on the ground west of the North Fork

of Oregon Creek are strong evidences of the intersection of two channels

at this point. The only question of interest is, which is the niaiti

channel ?

The term " drifting," as applied to this class of operations, relates to

the mode of extracting the auriferous gravel by means of tunnels and

gangways, or galleries, and washing the dirt in sluices. This system is

rendered necessary in consequence of the capping volcanic matter over

lying the ancient channels, and rendering hydraulic operations imprac

ticable. In hydranlic operations, the entire face of the bank is removed

by the nse of heavy streams of water, under great pressure, thrown

against the banks, by means of pipes and nozzles. In " drifting claims,"

only the lower stratum of gravel, lying on the bed-rock, is mined and

washed. The average depth of pay-ground, when mined in this man

ner, is about 3 feet.

The pay-roll of the Bald Mountain Company contains generally from

90 to 1s0 names. Of these, 85 are miners, receiving $3 per day. Thirty

cars are employed in rnnning out the gravel, which is dumped in the

yards at the mouth of the tunnel, and thence into the flume. This flume

passes from the mouth of the tunnel down the banks of Oregon Creek,

which is the ultimate receptacle of the tailings. The flume is (i,6s0 feet in

length, (one and a quarter miles,) 17 inches in width by 18 inches in height,

paved with blocks 16 by 16 inches, and 4 inches thick. The gold, being

as a general rule coarse, settles in the interstices of the blocks. No

*The results of the operations of this company may be compared with those of the

Indiana Hill Company, of Placer County, which is engaged in the same class of

mining—the Bald Mountain Company using sluices for washing, and the Indiana HiU

Company using stamps lor crushing the gravel.
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quicksilver is used in this class of mining. The usual head of water of

the company is from 100 to 150 inches. The flume is cleaned up in sec

tions about twice a month ; and a general clean-up is made twice a year,

when the worn-out blocks are turned over or replaced. A set of biocks

will last about ten months, but during this time they are turned over.

The company also owns one mile of the bed of Oregou Creek, below the

end of the flume. The flume is built on a grade of 6 inches to 12 feet,

equivalent to a fall of 225 feet for the whole distance of one and a quar

ter miles.

The main tunnel is in dimensions 6 feet 3 inches on the bottom by 3

feet 8 inches on top and 6 feet in height. It is substantially timbered and

laid with iron track. The cars are 4J feet long, 2 feet wide, and 2J feet

high, containing one cubic yard of loose dirt, which is equivalent to

about half a yard of ground in place; therefore, the result of $2.76 per

car-load, obtained by this company from April 1872, to July 1, 1874r

would be equivalent to $5.52 per cubic yard of standing ground.

The method of stating the yield of gravel varies in different localities.

In some counties the standard is the " car-load "—generally 16 cubic

feet, or a ton—but as there is no arbitrary size of a car, and the dimen

sions and capacity depend on the size of the tunnel, this term alone

affords no standard of comparison. Again, the yield is sometimes ex

pressed as so much to the superficial yard of channel-ground, but here

we meet with the difficulty that the height of ground worked is not uni

form, being at some places 3 feet and at others from 4 to 5 feet. The

only unvarying standard of comparison is the cubic yard; but unfortu

nately this is not in general use among miners, and necessarily our

means of comparison are limited. It is, however, well understood that

gravel should pay, under ordinary circumstances, from 50 cents to $1

per car-load of 16 cubic feet, to be considered as profitable for (hitting.

We may therefore fix the minimum remunerative yield at from 85 cents

to $1 per cubic yard of broken ground.

It will be observed that a distinction should be made between gravel

" in place " and gravel broken down to the condition of loose dirt. It is

apparent that a cubic yard of ground, as it stands in its position in the

mine, where it is so compressed as to require the use of drills and gun

powder for its extraction, cannot be contained in its loose or broken

condition within the limits of a car or box of the dimensions of one cubic

yard. Careful observation and comparison have demonstrated that in

a majority of cases a cubic yard of standing ground will when broken

down fill two cars of the capacity of one cubic yard each. The meas

urement of the ground worked in the Bald Mountain compared with the

number of car-loads extracted confirms this estimate.

Mr. Charles Hendel, United States deputy mineral-surveyor for Sierra

Coniity, has furnished the following interesting and anthentic state

ment of the yield of mines on the Slate Creek Basin channels, in the

northern portion of the county :

At Howland Flat and Potosi the—

Pay per
sq. yd.

Down East Company took from 287, 000 sq. ft., 44 ft. high, $346,000 00.... $10 80

Union Company took from 1, 300, 000 sq. ft., 4i ft. high, 1, 187, 284 74 ... . 8 10

Hawkeye Company took from . 348, 000 sq. ft., 4* ft. high, 365,819 40.... 9 45

Pittsburgh Company took from 430, 000 sq. ft.. 4* ft. high, 352, 549 81 7 38

Total 2,305,000 2,251,653 95

which gives an average pay of 95 cents per square foot of ground 4^

teet high, or $5.70 per cubic yard of gravel, (drift,) which it is claimed
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was mined at a cost of 47 cents per square foot, leaving a clear profit of

48 cents per square foot.

At Grass Flat, in the Pioneer Company's ground, opened as a drift

mine, but by its development proving to be a bydraulic mine, the follow

ing results have been obtained :

In excavating their branch tunnel, most of it 15 feet above bed-rock,

3,000 square feet of tunnel, or 475 cubic yards of gravel, yielded $384.52 ;

which produces the following result, viz, $2.30^ per linear yard of tun

nel, $1.15T%60- per square yard of tunnel, and 80Tfl^ cents per cubic yard

of gravel.

The main tunnel of the Pioneer was run 1,186 feet in gravel, from 10 to

20 feet above bed-rock, by which 6,616 square feet of ground was worked,

producing 883.37 cubic yards of gravel, which yielded $1,400.53, corre

sponding to the following results :

Per linear yard of tunnel $3 56

Per square yard of tunnel 1 91

Per cubic yard of gravel 1 59

The above claims, it will be observed, were worked on the hydraulic

principle, and for this method, by which the whole surface of the bank

is removed, the yield has been exceptionally high.

The success attending the development of the Bald Mountain claim

has attracted the attention of owners of ground in the vicinity, and sev

eral claims hitherto abandoned, or worked on a ' small scale, are now

being opened by means of tunnels, in anticipation of tapping the same

channel. The most important of these are the Ruby on the north, and

the Rising Star on the south.

The Ruby Company owns a tract of ground 5,000 feet in length by

4,400 feet in width, approximately 550 acres, situated on the north side

of Bald Mountain and adjoining the Bald Mountain Company's ground.

The channel heretofore spoken of as the Blue Lead runs through the

company's ground in a general north and south direction. It has been

exposed near their north line by means of tunnel and shaft, and work

is now being prosecuted at that point with encouraging results, although

under many disadvantages, owing to the influx of water. The company

has projected and commenced a rim-rock or bed-rock tunnel from the

head of Little Rock Creek, which will open its ground near the south

line. This tunnel will be 2,000 feet in length, and its completion will

enable the company to drain and work the entire extent of its ground

on an up-grade, instead of working down-stream, as at the Rock Creek

opening. Capt. William Irelan, the superintendent, informed me that

at the Rock Creek tunnel the yield was about $2.20 per cubic yard of loose

dirt. It is contemplated that the new tunnel can be finished, by means

of the Burleigh drill, during the year 1875, and at a cost not exceeding

$30,000. A portion of this cost will be borne by the old workings,

which have been placed in a position to contribute largely during the

year 1875.

The coustruction of long bed-rock tunnels at points where, as in this

claim, the existence of the channel has been demonstrated, relieves this

class of mining of its risks. The width of the Blue Lead channel varies

from 300 to 600 feet. The portion which will pay by the drifting system

is rarely narrower than 180 feet, and often wider than 300. As we have

seen, it is in the Bald Mountain 500 feet wide. If we take 200 feet as a

fair average of the width of the pay-gravel, and 4J feet as an average

of height of the profitable stratum, we have 165,353 cubic yards of

standing ground to 5,000 feet of location, equal to 230,706 car-loads of
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loose dirt. At $2.10 per car-load, which is somewhat under the mark

for this district, we should have a gross yield of something over half a

million dollars to 5,000 linear feet of channel. The usual ratio of profit

is over 50 per cent.

Southeast of the Bald Mountain claim, and about one mile west of

Alleghany, the Rising Star Company (Messrs. Hanly, Crane, and others)

is engaged in running a tunnel under the ridge, with the expectation of

striking the continuation of the Bald Mountain channel. This tunnel,

which will be 2,000 feet in length, is being rapidly carried forward by

means of a Burleigh drill driven by compressed air.

The South Fork Company has run a tunnel between 1,200 and 1,300

feet, opening some good prospects, and expects to reach the channel

early in 1875. The North Fork Company is now in over 2,500 feet. The

Red Jacket, formerly Young America, owned by Heintzen, Nelson &

Co., have already commenced their tunnel, which will be extended until

it drains the whole ridge back to the Highland and Masonic shaft. This

is one of the best located claims in Forest City, lying between Crane,

Hanley & Co.'s and the Live Yankee, cornering on the Highland and

Masonic Next in importance is the Wisconsin, on the northwest side

of Forest City ridge. The tunnel here, 1,500 feet in length, was com

menced in 1854, and has cost up to the present time over $36,000. It is

too high to work the ground,; but the company contemplates running

another.

Operations of leading mines, Sierra County, California, 1874.

Sierra City district.—Name of mine, Sierra Buttes ; owners, English

corporation ; number of miners employed, 250; miners' wages, $50 per

month and board; cost of sinking per foot, $20 to $40; cost of drifting

per foot, $6 to $15 ; cost of stoping per ton, $1.94J; cost of mining per

ton extracted, $3.63J ; cost of milling per ton, 83 cents ; number of tons

extracted and worked, 53,959 ; average yield per ton, $8.50 ; percentage

snlphurets, 1; total bullion-product, $470,608.41.

Reported by William Letts Oliver.

Statement of quartz-mills, Sierra County, California, 1874.
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PLUMAS COUNTY.

Thia county, situated north of Sierra, contains the head of the sys

tem of ancient channels or Pliocene rivers which form the basis of

gravel and hydraulic mining in California. The surface of the county
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is extremely rough and mountainous. The main crest of the Sierra

Nevada, risiug to an altitnde of 6,000 feet, with culminating peaks of

7,000 to 9,000 feet, runs near the western line of the county. Owing to

the rugged nature of this portion of the county and the difficulty of

building roads, Plumas has only imperfect communication with other

portions of the State, and its mineral resources have until recently been

overlooked or but partially developed. Within the past year, however,

attention has been' attracted to the vast extent of anriferous gravel

found in the county, and several operations of great magnitnde and

promise have been inangurated. Among these may be instanced that

of the North Fork Mining Company.

A party of Sacramento capitalists, having purchased the mines near

the North Fork of Feather River, and lying about six miles south of

Big Meadows, known as the Dutch Hill, Barker Hill, Cummings Hill,

and Owl Hill mines, incorporated under the name of the North Fork

Mining Company, with a capital of $500,000, for the purpose of work

ing their ground. These mines had long been known as among the

richest in Plumas County, but, situated as they were on an isolated

point at a great altitnde, it was deemed impracticable to bring water

upon the ground ; but this company, knowing that the quality of the

ground would justify au immense outlay, had surveys made, and upon

those surveys has constructed over twenty miles of ditches and laid a

line of pipe with a capacity of 2,000 inches of water.

The following description of the North Fork Company's ground is

condensed from the Plumas National :

The mining-ground consists of the claims known as Cummings Hill, Dutch Hill,

Barker Hill, and Owl Hill. These mines have been worked more or less during the

last twenty years, but the facilities at the command of the owners of these claims

were so poor tl$it little was accomplished. Sufficient work was done, however, to

prove the value of the ground in the different claims. Lying contiguous to and in

such a position that one ditch would cover the ground in each of the claims, the North

Fork Company purchased the whole ground from the different owners, and in February,

1874, made application to the United States Government for a patent to the same,

giving the claims thus consolidated the name of the North Fork placer-mine, and

claiming in the application 371-1% acres. Since the application for patent the com

pany has taken up and bought claims adjoining the mine to the amount of nearly 500

acres, and has now, in all, about 800 acres of mining-land in one body, lying from 20U

to 500 feet below the ditch.

The first of these claims that is reached by the ditch is Cummings Hill. This is tbe

highest ground within the boundaries of the North Fork mine, some of the gravel being

100 feet above the line of the ditch. This, however, will be worked by water

pumped from the ditch. For this purpose the pump and engine now at Ohio Valley

are to be used. The pump is capable of raising 100 inches of water to the height of

200 feet. The gravel at Cnminings Hill is very rich. Until the water was brought to

the ground by the Ohio Creek ditch the claim was worked by drifting, and the dirt

hauled in carts to water canght in a reservoir, and fed by a small spring affording only

a few inches of water. Even by this slow process as high as $1,000 per day has been made,

and $110 has been washed from a single load of dirt, hanled to the water in a hand

cart. By this mode of working, very little ground, compared with the immense body-

in the hill, has been worked. Considerable gravel taken from Cummings Hill, and not

considered sufficiently rich to pay for carting and washing, has been dumped at the

face of the works, and will now be washed.

Dutch Hill is the next claim on the line of the ditch. A considerable amount of this

claim can be worked by piping, but it is more properly a drifting-claim. Three bed

rock tunnels have been run on this ground, one of which goes into the hill from the

south, and dumpB into Barker Ravine ; the other two enter the hill from the west, and

dump into Owl Creek. The last tunnel run, one of those dumping into Owl Creek, is

the main tunnel of the mine. It is run in a distance of 700 feet, and nas been run by the

North Fork Company since they came into possession of the mine. The work on this

tunnel was oommenced in 1873, and was run a considerable distance by hand-drilling, the

miners making about 2 feet per day in bed-rook; bnt one of Wood's steam-drills has

been used during the past summer, which averaged 5 feet per day. The motive-

power used was Ericsson's air-condensing engine. The main drifting-ground in the
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Dutch HiJl claim is about 1,400 feet wide, and 10 feet deep between the lava-cap and

the bed-rock. Where the gravel bas been reached and worked, it has proved exceed

ingly rich, paying as high as an ounce per day to the hand. This gravel is capped

with lava, and the tunnel passes through solid bed-rock for its entire length, tapping

the gravel at what is supposed to be the lowest point in the channel.

Barker Hill, to the east of Dutch Hill, is the last point reached by the ditch. This

is a fine body of gravel, similar to that in the Badger, Gopher, and Hungarian Hill

mines, near Quincy. This ground is easily worked, and is very rich. On the greater

part of Barker Hill a pressure from the ditch of '200 feet and over can be used. The

old Ohio Creek ditch reached this claim, and while water lasted in it—which was only

about 200 inches for a month or so in the spring—the claim was worked. Last spring

the present proprietors laid a flume np Barker Ravine to bed-rock in this claim, and,

using a Little Giant machine, worked off considerable ground, with such good results

that they feel oonfident of cleaning up $1,000 per day with proper machinery and the

water which will be rendered available from the new ditch. Besides the ground within

the boundaries of the old Barker Hill claims, about two hundred acres of a gravel-flat

lies below it, which the company has already located or otherwise secured, and which

is now, with this new water-privilege, rendered very valuable.

The North Fork Company will obtain its supply of water from Rice Creek. This

stream heads under the south side of Lassen's Butte, and is continuously fed from

melting snows, and is the extreme westerly branch of the North Fork of Feather River.

It contains at its very lowest stage about 3,000 inches of water, (miner's measurement,)

thns affording a never-failing supply.

Surveys demonstrated only one practicable route for the water, vis!, crossing the ridge

into Tehama County, thence carrying the ditch on the south side of the point or ridge

dividing Butte Creek from the Big Meadows. This could only be done by means of a

tnnnel 1,150 feetloDg, starting sufficiently low to tap all the waters of Rice Creek Mead

ows. The contract for building t his tunnel was let for $8 per foot, the work to be com

pleted by the 1st of December, 1874. To finish this work within the time specified,

it was necessary to sink two shafts on the line of the tunnel, thus affording a chance

for six gangs of men to work at the same time, one set of men at each end and two sets

in each shaft, working in opposite directions. Even with this force it required the best

management on the part of the contractor to finish 1,150 feet within the prescribed

time. Tbe tunnel is now completed. It is 6i feet in height, 5 feet wide, has a grade

from one end to the olber of 40 inches, and is capable of carrying all the waters of

Bice Creek in ordinary seasons.

The water, after passing through this tunnel, will descend about 100 feet, and empty

into a lake, in Tehama County, known as Tnle Lake, which, in an ordinary stage of

water, covers an area of about 160 acres, and is about 10 feet deep in the deepest part.

This lake tbe company proposes to use as a reservoir for the ditch. Tbe water is con

ducted from Tnle Lake through a cut in solid lava 660 feet long, 7 feet wide, and 11 feet

deep at the deepest point. From this cut the water is conveyed in a flume built on a

solid lava foundation, a distance of 9*24 feet, where it is taken up by the ditch, which

extends a distance of fifteen miles to the bead of tbe pipe. The first six miles of this

section of the ditch is on the western slope of the divide-ridge between the waters of

tbe North Fork and West Branch of Feather River, the summit of which constitutes

the county-lino between Plumas and Tehama, and which ceases to be a defined ridge

at what is known as Deer Creek Pass, on the divide between Bntte and Deer Creeks.

At six miles the ditch crosses the ridge into Plumas County, and follows the side-hill

to a point on the Stover Mountain, overlooking the Big Meadows. With the exception

of about two and a half miles at the head of this section, the line is granite rock, which

rendered blasting necessary on nearly the whole line. On this work one of Wood's

steam-drills was used, which proved a decided improvement on hand-work, doing the

work of six men and sinking a hole in hard granite rocks at the rate of 22 inches in six

minutes. On this section of the ditch both white men and Chinamen were employed,

the Chinamen digging and the white men blasting and trimming up the ditch.

The line of pipe connecting with the ditch is a few feet over eight miles in length,

and heads at the Stover Mountain, passing in an almost direct line to the mountain

just north of the upper end of Butte Valley. It has a pressure of 150 feet, and at a

distance of five miles from the head has a depression of 500 feet, measured from a grade-

line. Tbe pipe is made from the best Pennsylvania iron, and was manufactured iu

Pittsburgh for this particular work, and over 600 tons have been used in its construc

tion.

From the discbarge of the North Fork Mining Company's pipe a ditch is carried a

distance of six miles on the face of the ridge sloping toward Butte Valley. This ditoh

is 6 feet wide on the top, and has a uniform depth of 3 feet. At six miles from the

discharge of the pipe the ridge dividing Clear Creek from Butte Valley is crossed by

means of a tnnnel, 835 feet in length, and 200 feet below the apex of the hill. Hard

bed-rock was encountered almost from the very commencement, necessitating blasting

nearly the whole length of the tunnel. From the tunnel an old ditch, known as the
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Ohio Creek ditch, is reached by a new ditch one and one-fourth miles in length. Ohio

Creek ditch, which runs to the Dutch Hill mines, has been enlarged to the capacity of

the new ditch leading to it.

To complete the twenty-five and one-fourth miles of ditch and eight miles of pipe, a

large force of men has been employed during the whole summer of 1874.

Mr. Morris Smith, of Spanish Ranch, writes as follows concerning

mining in his vicinity :

The Golden Enterprise Fluming and Mining Company is laying in Spanish Creek a

flume 10 feet wide, to tap the great gold-basin at the foot of Spanish Peak. This

basin contains an area of six miles square, a great portion of which is anriferous

ground.

The mines upon the more elevated portions of this basin are now being successfully

worked.

The Plumas Water and Mining Company worked upon Badger Hill for one

hundred days last summer, with 200 feet hydranlic pressure and 1,000 inches water,

miner's measure, and cleaned up $23,000. They have the bed-rock and much of the

bottom-gravel to work in yet. This mine is worked through a bed-rock tunnel, with

a 5-foot flume, upon a grade of 10 inches to 12 feet length. The depth of the hill in

the center is 160 feet ; the gravel is about 50 feet in depth, the remaining ground being

streaked with pipe-clay and fine gravel. This hill coutains 37} acres.

Gopher Hill has about the same depth as Badger, contains 140 acres, and is owned

by five different parties. This hill has been poorly supplied with water. Thomas Hay

cock worked one hundred days this year, with 100 feet pressure and 300 inches water,

through a 24-inch flume upon a grade of 14 inches to 12 feet, and cleaned up $25,000.

Several of the locations upon this hill are being drifted, and yield from $3 to $30 to the

day's work. The Home Stake claims, upon this hill, owned by Morris Smith and others,

have produced from drifting in one-half acre of ground $13,000. The number of acres

in this location is 15*.

The general course of the bed-rock in this region is north about 40° west. There are

many claims worked by individual miners, with varied success; but all appear to be

satisfied with their locations.

The Maxwell Ditch and Mining Company owns a large tract of ground

on Spanish Creek, six miles from Quincy. Work was commenced on

its ditch in 1872. The water is taken from Spanish Creek. The flame,

5 feet in width and about the same in depth, is 900 feet in length from

the head to where the water enters the ditch. It was an expensive

piece of work, as in many places large points of rock had to be blasted

ont of the way to make room for the foundation, and in others it is up

held by frame timbers 30 or 40 feet 'in height. Lumber and timbers

for the flume were " shot " down the almost vertical face of the

mountain over a quarter of a mile. The ditch is 3 feet wide on the

bottom, 3 feet deep in solid ground, and carries 2,000 inches of water.

At the crossing of Black Hawk Creek the water is led into a section of

27-inch iron pipe, 420 feet long, and having a depression and elevation

of 75 feet. About half a mile below the crossing of Black Hawk the com

pany has two "giants" at work, making an opening in the gravel with

good prospects. The water lasts the whole season. The ditch will be

extended down the river as fast as required, and it is well known that

numerous bars and gravel-beds under the 'ditch-line will pay hand

somely for working in this way.

At La Porte, in the southern portion of the county, near the line of

Sierra County, extensive and profitable hydranlic operations have been

carried on for the past twenty years by Messrs. Conly & G:owell, and it

is estimated that at least fifteen years of mining will be required to ex

hanst the ground now opened. About 6 acres have been washed during

the present year, yielding, approximately, $100,000. Conly & Gowell

have a flume 6,000 feet-in length, on a light grade. They use two " mon

itors," running through each pipe 700 inches of water, besides a large

stream turned on during the water-season for the purpose of running off

the tailings. The bank is from 50 to 80 feet in depth, and the pay so
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uniform that the clean-up of the season can be calculated before opera

tions are commenced. One of the peculiar features of the claim is the

heavy deposit of auriferous black sand, which is concentrated and sold

in San Francisco, whence it is shipped to Swansea, Wales. These con

centrated sands have been sold at rates as high as $560 per ton.

The Argentine mine, owned by Messrs. Heath & Jndson, is situated

in a district through which run innumerable stringers and ledges of

quartz, all carrying more or less gold. The bed-rock is talcose slate,

carrying gold-bearing sulphurets which assay from $50 to $500 to the

ton, while to crush the whole indiscriminately will pay from $5 to $20.

A great portion of the quartz is decomposed, from which the gold readily

frees itself upon being washed, and it was this fact which induced the

owners to fit up hydranlic diggings. Their flume at the head is 1,200 feet

long, dumping into a steep canon ; thence the tailings run over a rough

ground-sluice 700 feet, when they are picked up by a flume and run

through an under-current, after which they resume their travels, to be

caught up again by another under-current. This operation is repeated

four times after leavingthe main flume, andthe tailings arefinally dropped

into Greenhorn gulch, about one mile from their starting-point. This

system of working the anriferous slates is similar in many respects to

that of the seam-diggings of El Dorado County.

Plumas County contains many quartz-ledges; but this branch of

mining has not so far been conducted with marked success. The prin

cipal quartz-mine of the county is the Plumas Eureka, owned in Lon

don, England, the returns from which will be found elsewhere in this

report. An extensive ledge of gold-bearing quartz, which has been but

partially prospected, traverses the county from northwest to southeast,

cropping out boldly on French Ravine, near Rich Bar, on the North

Fork of Feather River, and showing a width of from-30 to 40 feet, in a

formation of talcose slate. This ledge is now being developed by Mr.

A. J. Warner, of Rich Bar, and Mr. B. F. Whiting, of Quincy, and their

associates. The completion of a wagon-road from Oroville up the North

Fork of Feather River to Sierra Valley will open a rich mineral region

in Plumas County now comparatively unknown.

Dr. W. H. Harkness, of Sacramento, has been engaged during the

summer of 1874 in making explorations of the high region on the bor

ders of Plumas and Lassen Counties, and has made some discoveries of

an interesting character.

The region visited by Doctor Harkness presents a vast field of vol

canic disturbance, covering an estimated area of about eight thousand

square miles, within which limit he found no less than one hundred ex

tinct craters. He was occupied twenty days in his explorations, accom

panied by guides. At one point, on the dividing line of Plumas and

Lassen Counties, he discovered a large crater which was surrounded by

unquestionable evidences of having been in a state of eruption at a

recent period. It had burst forth at one end of a lake, which now

covers an area of about three square miles, turning the.outlet from its

original channel and raising the waters of the lake a considerable height.

The volcanic cone rises to about the same height as Vesuvins, and is

much steeper. It is covered with pumice and volcanic ash of recent ori

gin, as no signs of disintegration of the lava are apparent. Scattered

about the lake, which has been hemmed in and raised, are the stumps

of trees, some rising to a height of 40 feet above the surface of the

water, and in a comparatively good state of preservation. The overflow

of the volcano was evidently not in a molten state entirely, as the trunks

of trees are found standing in different portions of the lava-field only

H. Ex. 177 11
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partially burned through. In other places the lava-beds are thickly

pitted with cavities, varying from 2 to 4 feet or more in diameter. On

sounding these cavities the stumps of trees are found at the bottom,

the trunks above having been burned away after the lava had cooled

and set. At other places, on high land not reached by the lava, the

sides of the trees toward the volcano have been burned away by the

heat. Nature has since been at work repairing the mischief, and the

charred sides of the trees have been partially covered again, the over

growth uniformly showing about twenty-five annular rings, which affords

very conclusive evidence that the burning did not occur much longer

than twenty-five years ago. The lava-overflow from this crater covers

about one hundred square miles, and bears as fresh an appearance as

if it had but recently cooled.
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SISKIYOU AND KLAMATH COUNTIES.

In the northern portion of California, and adjoining Oregon, are sit

uated the counties of Siskiyou and Klamath, having an aggregate area

of 10,740 square miles and a population of less than 9,000. Mining, both

vein and placer, is carried on in the western portion of these counties,

near the Del Norte line, where the anriferous slates occur and massive

ledges of quartz are found. Professor Whitney, in the first volume of

Geology of California, says of this comparatively unknown portion of

the State :

The whole of the region about the junction of the Del Norte, Siskiyou, and Klamath

Counties is highly impressive in character from the evidence it exhibits of having

undergone an immense denndation. The great body of the mountains has been lifted

up to a height of from 6,000 to 8,000 feet, not in one continuous chain, as in the Sierra

Nevada, but in a number of irregular and independent masses, and these have been so

cut up and furrowed by the action of dennding forces as to leave a labyrinth of sharp

ridges and peaks, separated by deep canons, cut down to a depth often as great as

5,000 or 6,000 feet, a large part of which can only have been formed by the gradual

wearing away of the rock which occupied the space between the walls of these

stupendous ravines.

Sawyer's Bar, the center of the mining-region, is reached from Scott's

Valley over a trail which is closed by snow four months in the year.

The want of a wagon-road is severely felt by every resident of this

mining-district. The Salmon River, which has yielded immense riches,

Sows through the town, and is still worked to advantage by a large

pnanber of miners. The quartz-interest is but in its infancy, and prom

ises, to be as extensive and rich as any other mining-district in the State.

T*he works of the Black Bear Company are the largest and most ex

tensive in the northern country, and comprise mill, chlorination-works,

saw-mill, foundery, &c The mill has 32 stamps, with a capacity of 48

tons per day. The new battery is erected in a substantial manner.

The mortar-beds are made of two pieces of timber, 10 feet long and 30

% 48 inches, and keyed together. These are stood upon end upon a

foundation made of fine quartz-dust, which is tamped down with hot

irons, thereby making it as hard, and firmer, if possible, than rock. It

takes four men a whole day to lay a half an inch depth of this dust. The

space around the mortar-blocks is then filled in with rock, packed care-

fully and closely together by hand, and the result is a battery without

the least jar. The 16-stamp battery now in operation is built in a like

manner ; eight of the stamps are fitted with revolving blanket-troughs.

The quartz is delivered at the mill from the mine in wagons, which carry

eight tons. These wagons when they arrive at the mill are backed up

to the dump, the hind wheels blocked, a block and tackle, suspended

from a derrick, hooked on to the fore end of the wagon, which is then

hoisted up, and the rock slides out of the hind end in close proximity to

the batteries. From here the quartz is fed into the batteries, and

crashed by the stamps. The treatment is the usual California process—

amalgamation in battery, copper plates, and blanket washings. The

blankets are changed and washed about every ten minutes. , The

blanket washings and tailings are put into a Stevenson pan, which

grinds them still finer ; from this pan they run into a settler, from which,

by constant stirring, the sulphurets are cansed to flow out and into

two. of Hendy's concentrators. After leaving these, they pass to the

chlorination-works. In addition to the Hendy's concentrators, there

are two large, old-fashioned bnddies, which are likewise kept Constantly

at work concentrating the sulphurets. The company has also a well-

appointed foundery, in which are cast the cams, shoes, and dies used in
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the batteries, grate-bars, and other articles necessary about the mill or

mine ; also a saw-mil], blacksmith-shop, boarding-house, a brick office

for the superintendent, and three or four neat private residences with

tasty gardens, store-houses, stables, &c The batteries, pan, settlers,

concentrators, saw-mill, and blower for foundery are driven by a hurdy-

gurdy wheel 17 feet in diameter, with 250 feet pressure when there is

plenty of water. When the water gives out the motive-power is furnished

by a 60-horse-power double engine, the steam for which is generated in a

boiler 16 feet long by 54 inches in diameter. The mill-building is large

and spacious, being 84 feet wide by 90 feet long. The pay-roll numbers

over ninety men, who receive from $50 to $60 per month. The width

of the ledge varies from 5 to 45 feet, and the ore yields an average of

$25 per ton. New machinery is being erected underground, for the pur

pose of opening up the chute and extending the lower level to the

Yellow Jacket, which yielded $40 to the ton. The ledge extends, and is

owned by the company, 5,200 feet, and runs north and south. The

present mill is located over two miles from the mine, which entails con

siderable expense in the transfer of quartz to the mill.

Two miles distant, on the extension of the same ledge, is the Klamath

Gold-Quartz Company. The prospects of the Klamath are equal to those

of its neighbor. The mill is an exceedingly fine one, containing 32

stamps. The ledge is steadily increasing as it is followed down, both

in width, extent, and richness. Should this development continue and

its prospects be as good as at present, the milling-capacity (32 stamps)

will be doubled next year. The track from the mouth of the tunnel and

incline to mill is 3,000 feet long, yet quartz can be carried the whole dis

tance and delivered in mill for 35 cents per ton. Should the milling-

power be increased, it is thought that the ore can be delivered for 30

cents per ton. The district is young and its resources are not fully

tested.

On the north side of the township, and about two miles distant in

a direct line. is the Morning Star, at the head of Jackass gulch, which

has been wonderfully rich in gold. This vein Is believed to be the

source whence the gulch obtained its very valuable deposit.

It is chiefly the great difficulty of obtaining supplies and of getting

over the mountain which has prevented the vicinity of Sawyer's Bar

from becoming an important gold-quartz-mining district.

Recent accounts from Oregon advise us of the discovery, in Jackson

County, on Rogue River, of extensive ledges of gold-bearing quartz,

which, from their situation, will probably be found to be the continuation

of the system now being explored in Klamath and Siskiyou Counties.
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TRINITY COUNTY.

This county, situated in the northwestern part of the State, between

the head of the Sacramento Valley and the Pacific Ocean, derives its

name from Trinity River, a large stream rising in the Scott and Siski

you ranges, flowing in a circuitous manner through the county, and

emptying into the Klamath, through which its waters find their way to

the Pacific Ocean. The surface of the country is covered with chains

of lofty mountains composed of granite and slates, the sides of which

have been eroded in deep gulches and canons. The Trinity and Salmon

Mountains, separating the county from the Upper Sacramento Valley,

reach a great elevation, and are covered with snow nearly through the

summer. The passes over these mountains have an altitnde of over

4,000 feet, rendering access difficult during the winter-months. The

valley-system of the county has a mean elevation of about 1,700 feet

above sea-level.

From 1851 to 1858, Trinity County had a population of about 4,000

working miners, whose earnings aggregated scarcely $2,000,000 per year.

Dr. Henry De Groot, who has traveled extensively in this county during

the past year, says the miners now there do not exceed one-third of that

number, and yet it is estimated that their gross earnings will this year

amount to more than a million dollars, and may even reach a million and

a quarter, making yearly average wages of nearly $900 to the man, while

it can hardly be said that they work more than half, certainly not over

two-thirds, of the time.-

The gravel or channel system of Trinity County is but little understood.

In fact, so far as observed, the anriferous deposits partake more of the

nature of enormous drifts tilling pre-existing valleys than of the channel-

characteristics of Placer, Nevada, and Sierra Counties. Capt. Geo. H.

Atkins, of Weaverville, a miner of extended experience and close obser

vation, informs me that two or more of these ranges of drifts exl;end

across the county in a general east and west direction. One of these

has been traced forty miles, and forms a succession of high ridges, occa

sionally cut by modern streams, and showing a depth of gravel unknown

in other portions of the State. It probably at one time reached the

Pacific Ocean. Another drift-system occurs further south, but a large

portion of this has been broken and swept away by the Trinity River,

leaving occasionally large deposits of gravel adjacent to either bank

where the river has taken a sharp turn. Of this class is the Atkins &

Lowden property, eight or ten miles from Weaverville, noticed at some

length elsewhere.

Weaverville, the county- seat, is situated in the Weaverville Basin,

which seems to be a depression occurring on the line of one of the drifts

above allnded to. The deposit of gravel is here very deep, and has no

natural outlet deep enough to be available for other than surface-wash

ings. During the year 1852, while placer-mining was actively carried

on at Weaverville, the citizens commenced a prospecting-sbaft for the

purpose of determining the depth of the gravel and ascertaining whether

the bottom could be practically worked. Much to their astonishment,

no bed-rock was reached that season, and the work was continued dur

ing 1853, and finished in 1854. Mr. Sites, who had charge of the work,

informs me that the shaft passed through alternate strata of gravel,

sand, and bowlders, and occasionally a layer of talcose material. What

was supposed to be the bed-rock was reached at a depth of 660 feet.

About three-fourths of the matter.passed through was anriferous ; but,

contrary to expectation, the bottom did not prove proportionately richer
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than the top. This exploration only proved the impracticability of

working the ground lower than the natural outlet of the basin.

One of the most interesting mining enterprises of this section is the

Davidson flume. This is a large and costly structure laid down along

Weaver Creek for the purpose of running off and discharging into

Trinity River the tailings that for more than twenty years have been

collecting in Weaver Basin, and have so accumulated as to seriously

interfere with mining-operations there. Nearly a mile of this flume

has been completed, at a cost of about $30,000, leaving five miles yet

to be built. It is 16 feet wide and 12 feet high, constructed of heavy

lumber, and anchored with iron bolts into the bed-rock. The winter

before last being dry, there was not enough water to carry off any great

amount of tailings, and it was feared the work would prove a failure.

With the present abundance of water, however, it is accomplishing a

great deal of good, relieving many of the overcharged claims, and prom

ising the proprietors a rich harvest of gold. This structure is divided

into two compartments, the one 10 and the other 6 feet wide. When

there is plenty of water both are kept running at the same time. ' When

the water diminishes, it is all turned into one and the other cleaned up.

The final success of this flume should encourage the projectors of these

tailing-operations elsewhere in the State to perseverance, as only a

bountiful supply of water seems necessary to insure good results ; and

this can in most cases be readily commanded. If $10,000 or $50,000,

and, possibly, $60,000 or $80,000, can be extracted from these tailings

in the course of three or four months, worked on such a comparatively

limited scale, what might be expected from the steady operations of an

enterprise like that designed to rewash the tailings of Bear River and

similar localities in the central portion of the State?

The McGillivray property is situated fifteen miles below Weaverville,

on the main Trinity. This consists of extensive river-bars, farming-

lands highly improved, water-franchises, ditches, &c The clean-up of

the present season is estimated at $75,000, two-thirds of it net profits ;

and this production could, without any very great expenditure, be nearly

doubled. A similar property, belonging to Doctor Ware, located one mile

above Weaverville, was disposed of in the spring of 1874, the purchasers

being mostly resident miners. A ditch has recently been completed

carrying a portion of the water appurtenant to this estate upon Oregon

Gulch Mountain, where it is now being used for piping off a deposit of

rich gravel owned by the company. This ditch, which is four miles

long and carries 2,500 inches of water, was built in three months—a feat

that speaks well for the energy of the builders, the weather having been

much of the time very unfavorable for out-door operations.

The exhaustion of the surface-placers, bars, and streams of Trinity.

about the year 1860, was followed by a period of decadence which lasted

for ten years, when the deep gravel-deposits of the county attracted

the attention of some of the leading hydranlic miners of Nevada and

Placer Counties, who acquired by location and purchase extensive areas

of gravel-ground, and proceeded to lay out and construct mining-canals

for the purpose of bringing in large quantities of water. Several of

these operations are only equaled in magnitnde by the great operations

in the central counties. Among these is the Oregon Gulch Mining

Company's property, a few miles west of Weaverville, which was for

merly known as the Ward claim, having been workedby Mr. James Ward

during the rainy seasons of several years past with a. light head of

water, at times not more than 100 inches. The present owners, Messrs.

Atkins, Loveridge, Lowden, and others, are now engaged in the con
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struction of a ditch for the purpose of bringing an ample supply of

water on the ground. This ditch is 4 feet wide on the bottom, 6J feet

on top, 3 feet deep, and run on a grade of 11.20 feet to the mile. It will

carry 2,500 inches of water this season, and after becoming settled will

carry 3,000 inches or more. The line is graded 7J feet wide and the ex

cavation made close into the bank, leaving not less than a foot of solid

earth on the outside, which greatly strengthens the ditch and will do

much to prevent breaks and other damage. Thus far the ground has

been of a character easily worked, much of it such that it could be

spaded. Most of the rock is of a rotten, seamy character, easily worked,

and but little blasting has therefore to be done. No fluming will be re

quired on the line, which, when completed, will be nearly four miles in

length, and all ditch. Near the top of the divide they are engaged in

running a cut ; from this they will tunnel a short distance, raise a shaft,

and sluice out a hole for a reservoir. From this reservoir it is intended

to run the water down a ravine and take it up in a pipe. Eleven hundred

feet of 15-inch iron pipe wiH be required to convey the water on the claim,

and 250 feet pressure will be used. Much more pressure can be secured

if needed, but the bank being easy to cut, 250 feet is considered all-

sufficient. A 4-foot flume, of forty boxes, will be put in here, and the

dirt dumped and redumped, and run through three 6-foot flumes of

tour boxes each before it reaches the bed of the gulch several hundred

feet below. Under-currents and all other improvements and appliances

lor saving gold will be used extensively.

A writer in the Trinity Journal, in referring to this claim, says :

The gravel-deposit forming the Oregon Gulch Mountain is not equaled by anything

of the Kind in the State. The reservoir cut on the top of the hill is in gravel of sim

ilar character, and prospects equally as well as that being worked by Mr. Ward, some

900 feet below the summit. The slate bed-rock is more than 100 feet lower than

the level on which Ward is working, and the gravel is of the same character and

quality. If this bed-rock goes in on a level, as it undoubtedly does, we have here a

gravel-deposit of not less than 1,000 feet in depth, which prospects very rich wherever

if has been tried. As to the prospects, from 6 to 10 cents is frequently found in a

Bhovelful of the gravel, and it is a raro occurrence to wash a shovelful without obtain

ing several colors. The hole from' which Mr. Ward has taken some $10,000 is not so

large but that it could be worked in ten days with a Little Giant and a good head of

water. On the bed-rock below, Mr. Dyer bus this winter been running a claim, using

Ward's water ; has already taken $600 from his flume, and will probably get as much

more in cleaning the bed-rock. The piece of ground he has sluiced off is about equal

to half a day's work with a good rig and plenty of water. It may seem like exaggera

tion when we say that the amount of ground these men have moved was so small and

paid so largely, but such are the facts, known to all who are conversant with the

matter. And they did not get a very large proportion of the gold at that. Desiring

to know how much fine gold he- lost, Mr. Ward last summer washed sixty buckets of

his tailings in a rocker, and realized $5, or 8 cents to the bucket. We have never

made detailed estimates of the probable amount of pay in this ground, but with a

good rigging and plenty of water it cannot fall much below $500 per day, and is lia

ble to go to a thousand, or even higher. It is probable that after this season the com-

pany will find it necessary to work this immense deposit in three or four benches, as

it will be an utter impossibility to work a 1,000-foot gravel-bank from the bed-rock.

As to how this immense bed or channel of auriferous gravel was deposited there, much

speculation is indulged in, but it certainly seems that in ages long ago Oregon gulch

was the natural outlet of Weavervillc Basin.

This enterprise is one of many of a similar character in this portion

of the county. Several claims having, like this, an outlet on Oregon

gulch, are preparing for opening on an extensive scale in the spring of

1875. With the vast extent of rich gravel in this county, it is somewhat

remarkable that this interest should have lain dormant for so many

years. It was not until the spring of 1874 that the improved appliances

of hydraulic mining, so generally in use in Nevada and Placer Counties,

were introduced in Trinity.
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The Buckeye Company's mining property is between Stewart's Fork of

the Trinity River and Rush Creek, a tributary of the Trinity, eight

miles in a northeasterly direction from Weaverville. The company

have acquired 960 acres of anriferous gravel on the line of the ancient

channel, which once had its outlet on the Pacific Ocean. The ground,

forming a high ridge with deep gorges on either side, is favorably situ

ated for hydranlic operations on a large scale.

The deposits of this channel form an extensive plateau along the

southern base of the Salmon and Siskiyou Mountains, and average three

miles in width, with a length of more than forty miles. The depth of

auriferous gravel, from the highest point of the platean to bed-rock, has

been estimated at 1,000 feet and more. Prospecting-shafts sunk at

various points have demonstrated the richness of this gravel for a dis

tance of nearly forty miles. The bed-rock was reached only in one

place, Weaverville Basin.

Another favorable feature in the deposits of this channel is the absence

of lava, cement. and pipe-clay nor is the gravel strongly cemented,

being easy to wash, while the gold is of fine quality.

A mining-canal has been surveyed by the Buckeye Company, and par

tially completed, for the purpose of bringing on this platean the waters

of Stewart's Fork and its tributaries. This canal will be twenty miles

long, and will take up the waters of Stewart's Fork and eleven tributary

streams. Mr. W. S. Lowden, United States deputy mineral-surveyor,

estimates the quantity of water available during the dry season at 8,610

inches, (miners' measurement,) and states that the water-supply will at

no time run below 5,000 inches; while for several months the supply

will be largely in excess of the capacity of the ditch, or the probable

demand for many years. This canal will supply a mining-country hav

ing an area of eighteen miles in length, three miles in width, and an

estimated average depth of 500 feet, comprising Buckeye Ridge, Brown's

Hill, Musser Hill, and Bolt's Hill.

The Buckeye canal, as surveyed, will be twenty-one miles in length,

8 feet wide on top, 5 feet wide on bottom, and 3J feet deep, having a

capacity of from 2,500 to 3,000 inches. Mr. John Simpson, M. E., has

made the following estimate of cost of construction : Earth-excavation,

per cubic yard, 15 cents ; earth and decomposed rock, 20 cents ; earth

and -detached rock, 50 cents ; country-rock, (slate,) $1. The total cost

will approximate $60,000. Should it be necessary to utilize all the avail

able water, a lower ditch of like capacity can be constructed for the

same amount. Water will be sold at 12J cents per inch.

Until the completion of the system of canals above described, all of

which will probably be finished in 1875, mining cannot be carried on in

this county on a scale commensurate with the magnitnde and proven

richness of its gravel-deposits. The topographical . features of the

country are unfavorable for the accumulation of heavy masses of snow

near the gravel-ridges, in consequence of the steepness of the mountain-

sides. It has therefore been necessary to tap the streams uear their

heads, and by this means, with long lines of ditches, an ample supply

of water will be obtained for eight or nine months of the year.

Among the important gravel-mining claims of Trinity County may

be noted the operations of Messrs. Atkins & Lowden, at Grass Valley

Creek, on the south bank of the Trinity River, four miles south of Wea

verville Basin. This company owns about 1,000 acres of land, of which

the greater portion is hydranlic-mining ground. Water is taken from

Grass Valley Creek by means of two ditches, of an aggregate capacity of

1,600 inches; and a third ditch will be constructed during the year 1875,
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by means of which all the water of Grass Valley Creek may be brought

to the highest point on the gravel-ridge. This will furnish a summer

supply of 2,000 inches, and at no season will the supply fall below a

working-head. The outlet of the claim is through Little Creek into the

Trinity River. This seems to be a detached mass of gravel, which has

been left standing in consequence of the Trinity River making a sharp

turn at this point. The existence of gravel on benches and points above

the present banks of the Trinity, for many miles north and east of this

large accumulation, indicates that the Trinity has repeatedly cut through

the ancient bed of deposit. The workings of 1874 prove the ground to

be as rich as the standard of the central counties, a surface- bench hav

ing yielded 7J cents to the cubic yard. The nature of the bottom is

unknown.

The resources of Trinity County are comparatively unknown, and

until the past year have been unappreciated. Its mountains are inter

sected with ledges of gold-bearing quartz, and yet the county possesses

but one quartz-mill, a small mill of Ave stamps. Immense ridges of

auriferous gravel, of a proven depth of from 500 to 800 feet, whose rich

ness has been demonstrated by surface washing with the small heads of

water accumulated in the rainy season and by prospecting-shafts, may

lw traced for miles within its boundaries, and yet up to the present

time no work has been done for more than three months in the year.

Extensive deposits of cinnabar exist near Trinity Center, from which

shipments of quicksilver were made within three months from the period

of breaking ground. The mean elevation of the valley-system of this

county is less than 2,000 feet ; and its soil will produce in profusion all

the products necessary for the support of a large population. Its

mountains are well wooded and watered, and the climate is mild and

equable.

SONOMA, NAPA, AND LAKE COUNTIES.

The counties of Sonoma, Napa, and Lake, lying between San Fran

cisco Bay and Clear Lake, have been the scene of considerable excite

ment during the year 1874, consequent upon the discovery and opening

of rich mines of silver and quicksilver. In Napa County alono it is esti

mated that at least $250,000 has been disbursed for labor in the develop

ment of the mines, and as much more expended for mining-machinery,

furnaces, retorts, &c Probably the counties of Sonoma and Lake have

each derived as much benefit through the development of their mineral

resources as Napa County.

A belt of eruptive rock of a porphyritic nature extends from the head

of San Fancisco Bay through these three counties to the vicinity of

Clear Lake. Mount Saint Helena, in Napa County, which reaches an

altitnde of about 4,400 feet, is the culminating point of this upheaval.

Immediately eastward of this volcanic belt is a region of meta-

morphic slates, sandstones, and serpentine, very similar to the mercury-

bearing rocks ofNew Almaden and New Idria. As early as 1860, cin

nabar was discovered in this range, and many locations were made ; but

the low price of quicksilver, resulting from the large production of the

leading mines of the world, rendered this class of mining hazardous, if

not unprofitable. Only one mine, the Redington, at Knoxville, Lake

County, now the most productive quicksilver-mine in California, has

been worked with any degree of regularity. In 1870, the New Almaden,

of Santa Clara County, ceased to be largely productive, and shortly

afterward the Almaden of Spain was closed, owing to the domestic

troubles prevailing in that country. The rapidly-increasing price of
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quicksilver, which steadily advanced from 50 cents to $1.50 per pound,

. proved an incentive to discovery and exploration, and resulted in the

opening of many valuable mines, the production of which is elsewhere

given in tabular form.

I subjoin brief notices of some of the leading mines.

The Great Western mine is situated on the ridge which separates Napa

and Lake Counties, a few miles north of Saint Helena Mountain. The

company has a patent for the mine and 1,600 acres of timber-land. A

10-ton furnace and another of 30 tons' capacity, with six iron condensers,

were in operation in December, 1874. The mine is producing about 350

flasks of quicksilver a month. Two main tunnels have been run from

opposite sides to the center of the hill, where they are connected with a

shaft 70 feet deep. From the shaft parallels have been run, and the ore is

taken out through the tunnel on the east side of the hill just above the

reduction-works. A tunnel has been commenced below the works to

run 1,600 feet, the length of the developed portion of the mine. The

ore will be taken through this tunnel from above and from side-drifts.

The rock is soft; much of it crumbles and is made into adobes. There

is 1,500 feet of tunneling altogether, splendidly timbered, exclusive of

the prospecting-tunnel8, eight in number. The quicksilver-ores here

are contained in a formation of a serpentine over 200 feet in width,

which has been cross-cut for 40 feet, and found profitable for that dis

tance. The lowest depth attained below the surface is 400 feet.

About three miles north of the Great Western is the American mine.

This company uses a 10-stamp mill for crushing the ore, after which it

is made into adobes, or bricks, and treated by a retort and condensers,

with a capacity of 10 tons (ore) per day. '

The Ida Clayton, in the same vicinity, will be ranked among the pro

ducing mines in 1875.

The Manhattan Company's mine, near Knoxville, Lake County, has

bee^u opened to a depth of 200 feet, but there is an abundance of ore

near the surface. The company runs a Knox & Osborn furnace, of 24

tons' capacity, and works 16 to 20 tons daily, employing 65 to 70 men in

all. Wages, to miners, $45 ; helpers, $40 ; common laborers, $35 per

month and board, with cabin-accommodations. These are the standard

wages of miners and helpers in the quicksilver-region.

The California Company's works are situated three miles north of

Knoxville, near the line of Yolo County. The lower tunnel, through

which all the ore from the various tunnels and surface-workings for 300

feet above it is discharged, is about 500 feet long, with a well-ironed

car-track. Above this is another tunnel, 600 feet long, with its cross-

sections and stopings. Above this is still a third tunnel, between

400 and 500 feet long. And still above are open surface-workings,

yielding good mmeral, worked to the depth of 40 or 50 feet. The com

pany is using at present one of the best constructed Knox & Osborn

furnaces, with ample condensing-chambers, with vapor-dranght extend

ing nearly a quarter of a mile away, up the mountain side, thus free

ing the whole premises of any danger from hurtful gases or mercury-

poison. Capacity of furnace, 24 tons daily. The fine metal-bearing

dirt and gravel are concentrated by the aid of water, so that but a

small amount passes through the furnace. The amount of metal-yield

varies according to quality of ore used; one week gave a yield of 40

tanks of 76J pounds each, but some weeks run less. The company

employs on all the works, inclnding extensive wood and farm opera

tions, 100 men. It erects all necessary dwellings and owns all improve

ments made on its lands.
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The RedingtOD quicksilver-mine, of Knoxville, employs 250 men.

There are three Knox & Osborn furnaces, and one more is being erected.

These are old-style fnrnaces, that work about 200 tons per week. The

Kuox & Osborn furnaces yielded about 000 to 1,000 flasks per mouth

for the past few months. There is plenty of good ore in the mine on the

400-foot level. The company owns the town and miles of the surround

ing lands, with a vast store of all the ordinary and extraordinary neces

saries, provisions, clothes, medicines, &c, hotel and stable, and shops.

The Commercial Herald, of San Francisco, says of this mine:

The Redington has produced daring the year 7,200 flasks, an increase of 3,000 flasks

oyer 1873, averaging about 800 flasks per month daring the last half of the current

year. It gives promise of a still farther increase of product during 1875, having just

completed a third new continuous furnace, and having a fourth now under construc

tion. This company will thus, within thirty days, have three furnaces in operation,

(each with a capacity of 24 tons daily;) and about April 1, 1875, they will have four

such furnaces in operation, and may be expected to produce thereafter about 1,200

flasks per month. The development of their mine has fully kept pace with this

increase of their reduction-capacity, and affords a guarantee of an ample supply of

ore to keep all their reduction-works busily employed. Besides paying the large out

lay for new construction-works, this mine has paid its owners continuous divdends

through the year, at the monthly rate of $30 per share, (the capital stock being

$1,260,000, in 1,260 shares of $1,000 each,) so that it now fairly stands as the leading

quicksilver-mine of the coast.

The main range of the Mayacamas Mountains forms the northeastern

boundary-line between Sonoma and Lake Counties. Between Pine and

Cobb Mountains, links in the main chain, rises Big Sulphur Creek, flow

ing through a deep gorge formed by Cobb Mountain and the Hog's-back,

a spur running nearly parallel with the main range. In the canon

formed by these two mountains the Geyser Springs are located. Little

Sulphur Creek rises in Pine Mountain, flows west of the Hog's-back

range around Geyser Peak, and unites with Big Sulphur, isolating. as

it were, this immense upheaval, whose highest point, Geyser Peak, is

3,500 feet above the sea-level. On the opposite side of Little Sulphur

there is a parallel range of almost equal length, which, to the westward,

breaks into irregular hills, terminating finally in the Russian River Plain.

We have now Cobb Mountain in the main range for a background, a

parallel range known as the Hog's-back or Geyser Mountain, and still

another parallel range of almost equal altitnde, the trend of each being

southeast and northwest. Little Sulphur Creek flows through Pine

Flat, which is situated between the two ranges last named. As the

mountains approach each other the valley is pinched out, and the creek,

leaving the flat, flows through a steep and precipitous canon. The main

quicksilver-lode of the district is supposed to come through Pine Mount

ain into the Hog's-back or Geyser range, nearPine Flat. The ledge runs

along this range in the direction of Geyser Peak, near which it crosses

the ridge, running from thence in the direction of Cloverdale. It is said

that the outcrop has been traced until it terminates with the coast at a

point in Mendocino County.

The Oakland mine is situated in the Devil's Canon, at the head of a

deep gorge in the Geyser range. The location was made by tracing to

their source bowlders and " float" rock containing cinnabar,which were

found profusely scattered over the canon. The Oakland Company

works a force of forty miners. There are six retorts in operation, pro

ducing 100 flasks of metal a month. The main tnnnel is run into the

hill 113 feet, from which drifts have been run east 36 feet. The com

pany has in operation a.crusher, run by steam-power, with a capacity

for crushing 100 tons in twenty-four hours. There is also complete 400

feet of railway from the tunnel to the retorts. The ore in the ledge,

which is 10 feet wide, is cinnabar. The walls of the ledge are well de-
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fined, and the clay lining appears between the ledge and both the upper

and lower walls. The ore is richest in the center of the vein.

Adjoining the Oakland mine is the Geyser. Its massive outcrop

forms a portion of the northern wall of the canon. From these two

ledges the large amount of float in the bed of the stream originally

came. It indicates that there is a large supply in the main lodes from

whence these huge cinuabar bowlders were torn.

The Rattlesnake, during the early period of its development, was

known as a " native-quicksilver" mine. The metal is not in the form of

cinnabar, but adhering to the walls of the tunnels and shafts, and form

ing little pools in the dirt or earth at the bottom of the tunnels. It pre

sents the same appearance as though one had carried the metal into the

tunnels and scattered it broadcast on the sides and roof. This peculiar

ity is found in the Idria mine of Carniola, Austria.

There are several hundred locations in the counties of Sonoma, Lake,

and Napa which are being vigorously prospected, and not less than one

hundred furnaces and retorts, varying in capacity from one to ten tons

of ore per day, have been erected, a majority of which will run periodi

cally while quicksilver maintains a price over $1 per pound ; but the

trouble with the majority of these claims is that the mercury-bearing

ores are not concentrated in large masses, but diffused and disseminated

throughout the country-rock to such an extent as to rarely exceed one-

half of one per cent., equivalent to $10 per ton with quicksilver at $1 per

pound.

I am under obligation to Dr. A. Blatchly, M. E., of San Francisco, for

the following interesting account of the Geyser group of quicksUver-

mines situated in Sonoma County:

The first quicksilver-mine discovered in the vicinity of the Geyser Springs was the

Pioneer. It was located by a band of prospectors who were banting for silver in 1859,

and found native mercury in the croppings of the vein. This discovery immediately

cansed a mining excitement, and a number of mining-districts were formed and a mul

titnde of claims were located and recorded. Little or no work was done on many of

these claims, while on others a considerable amount of labor was expended; but the

low price of quicksilver and want of skill in mining and metallurgy cansed all work

to cease, and lor a number of years the mines were deserted. Iu about ten years after

the first looations were made, the present owners came into possession, formed new

mining-districts, and have pushed the development of thfiir mines with skill and

energy.

These mines are located in Sonoma, Napa, and Lake Counties, extending in au east

erly and westerly direction.for fifty or sixty miles, and northerly and southerly for

twenty or thirty "miles. The boundaries of this district are by no means well defined,

and it is probable that future explorations will materially enlarge these limits. The

mines so far located are mostly in the northern portions of Sonoma and Napa Counties

and in the southern part of Lake County.

The country-rock is metamorphic sandstone, traversed by veins of serpentine, and

occasionally by veins of quartz and quartzite, these siliceous veins being generally

small and not well defined, with strikes in every direction,while the magnesian veins are

large, well defined, and usually strike nearly east and west, with a slight dip to the

north.

The cinnabar almost invariably occurs in a siliceous magnesian veinstone, in which

the silex greatly predominates. Many of the deposits are net-works of veins of silex,

with the interstices filled with silicate of magnesia and cinnabar. These veins are

found between the sandstone and the serpentine. In some mines the vein is north of

the serpentine, in others south, there being no regularity in this particular in their

modes of occurrence. Iu some veins the cinnabar is found in nodules or deposits, but

generally in small veins running across the veinstone, and usually associated with

quartz. The native mercury is generally found either in a coarse siliceous sandstone or

in clay. In the Flagstaff it ocours in a veinstone which does not differ materially' from

that which carries cinnabar.

Nearly all ofthese veins contain iron in considerable amounts, frequently in sufficient

quantities to constitute an ore of iron. Gold, silver, and copper are also frequent con

stituents of these lodes, and occasionally chrome-iron in considerable quantities. Bat

so far as is known, in no instance have the precious metals been sufficiently abundant

to pay for the expense of extraction.
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Bitumen is found in nearly all of these veins, sometimes a deposit of a gallon or two
■n one cavity.

Thermal springs are numerous throughout the whole quicksilver-region, and the

uniformity of their occurrence leads prospectors to the belief that there is intimate

relation between the canses which generate thermal springs or prodnce deposits of

cinnabar, and that where one is found the other is liable to occur in the same vicinity.

Reductign of the ores.—For testing the mines, iron retorts are generally employed, but

the slowness and costliness of this mode of reduction soon cause it to be .abandoned,

and where the mine is proved to be valuable, continuous feeding and discharging fur

naces take the place of the retorts. These are almost exclusively either of the Knox &

Osborn or Luckhardt & Riotte patterns. Their capacity is from ten to twenty tons per

day, and the cost of reduction is from $1 to $2 per ton. This low cost of extracting the

mercury enables the miners to realize a profit from very poor ore« where the expense of

mining is not too great. In many of the mines ores that yield over one-fourth of one

per cent. of mercury at the present price of quicksilver will pay for working.

The improvements in these furnaces over those formerly employed at the New Alma-

den are very great, not only on the score of economy in the reduction of the ores, but

also in preserving the health of the workmen. By the use of a suction-fan the fumes

are drawn into the condensers, and if a leak or opening should be made in tho furnace

the air would rush in instead of fumes rushing out. By proper precaution no one

need ever he salivated unless by some accident.

Cinnabar-placers.—In the earth and debris below and around tho quicksilver-lodes cin

nabar is found, like placer-gold or stream-tin. Formerly this was made into adobes, or

nuburncd brick, and these were rednced in the furnaces in the same manner as the other

oie. Where this dirt was sufficiently rich, thiO mode of working did very well, hut

nearly every mine has large amounts of dirt too poor to pay in this manner. Latterly

this material has been concentrated by hydraulic washing and sluicing, and a number

of claims too poor to pay otherwise have been rendered profitable.

When we consider the volatile nature of its constituents, the stability of cinnabar

is remarkable. When all other sulphides have been decomposed by the action of the

elements, it alone remains. Owing to this property, prospectors are enabled to jndge

with almost unfailing accuracy whether a mountain has any cinnabar-lodes in it by

washing a few pans of dirt at its base. If no color is found, it is a waste of time to

dig in that locality.

To describe all of the mines in this region that have a promising ontlook would be

impossible, hence I shall briefly notice a few typical mines, one of each variety, native

metal, cinnabar, and hydraulic

The Socrates, formerly called the Pioneer, is situated in the summit of the mountain-

range between the headwaters of Pluto's Creek and Little Sulphur Creek. Here the

first discovery of quicksilver north of the bay of San Francisco was made, and more

labor has been expended in developing it than on any other mine in this vicinity. Over

1,000 feet of tunnels and drifts have been run, and various inclines and openings on the

surface, displaying large bodies of ore. The strike of the vein is northwest and south

east, with scarcely any dip, being nearly vertical. The metal is mostly native, with

small amounts of cinnabar, and still smaller quantities of selenide of mercury. In the

deepest workings the free metal appears to be more abundant than nearer the surface.

Formerly, an expensive furnace was erected for this mine, but after being tested for a

short time, it was pronounced a total failure. This was the only attempt to reduce ores

on a large scale made by the first locators, and this failure oaused all work to cease in

these mines for a long time. This mine is located about five miles from the Geyser

Springs, on the road to Calistoga.

The Geyser mine is located on the north bank of Devil's Cation, about two miles

south from the Geyser Springs. The strike is southwest and northeast, with a dip to

the northward. The vein is large and crops to the surface, forming cliffs 50 or 60 feet

high, showing large amounts of ore on the surface. The ore is almost exclusively cin

nabar, many speoimens being crystallized. A Knox & Osborn furnace is nearly ready

to run, and exploration is actively conducted.

The Cloverdale is situated on the north bank of Sulphur Creek, about seven miles

from Geyser Springs. The croppings are large, and the veinstone appears to be almost

a quartzite, containing more silex than is often found in this region. A furnace is now

in operation on this mine, having apparently an abundant supply of ore.

The Yellow Jacket and Ida Clayton, both on the same vein, are about twelve or

fourteen miles southeast from the Geyser Springs. The vein in the Yellow Jacket has

a strike nearly east and west, with a dip to the north. It is large, nearly 100 feet

wide, and soft, so that it can be worked by a hydranlic apparatus, the same as a placer

gold-mine. The pipes and sluices are nearly completed, and when fully in operation

this will be a very productive mine.

The workmen employed in these mines are generally American, Cornish, and Mexi

cans, bnt at the Great Western the employes are mostly Chinamen. The wages range

from $1.50 for a Chinaman to $3.50 for a first-class white miner.

H. Ex. 177 12
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The Saint John quicksilver-mine isone of the foremost new enterprises.

A system of ridges, evidently a continuation of the Mount Diablo range,

makes its appearance north of the Straits of Carquinez and pursues a

general northwest course along the eastern e(fge of Napa Valley toward

Mount Saint Helena, with which they are probably connected. On the

summits of the rounded and bare hills east of Napa Creek outcrops of

sandstone are observed. These are in close conjunction with a belt of

volcanic matter, probably the same observed farther north, of which

Mount Saint Helena is the prominent landmark. Between these forma

tions we find the SaintJohn quicksilver-mine, near Vallejo, Solano County,
which, for production, extent of ground, anddevelopment, may be flanked

among the leading mines of the Coast range. The principal character

istics of this mine were described in the report of 1873. The mine is

opened by a system of tunnels, seventeen in number, all of which cut

the ledge at right angles. The greatest depth attained (September,

lcS74) was 275 feet. The ledge, which has a northwest and southeast

course, conformable to the strike of the sandstones and volcanic belt, has

an average width of 6 feet and a well-defined foot-wall. The gangue

contains a larger proportion of siliceous matter than the quicksilver-

belt of Napa, Sonoma, and Lake Counties. While the vein is narrow,

the ores have been of high grade. The production will be found in the

tabular statement. The physical characteristics of this mine are quite

distinct from those of the group farther north, and there seems to be no

connection with that belt.

During the year 1874 considerable progress has been made in the de

velopment of a ledge of silver-bearing quartz in Napa County, near

Calistoga, known as the Calistoga mine. The vein occurs in a forma

tion of porphyry, has a bold outcrop, and presents all the features of a

true fissure. The principal work on this ledge has been confined to the

original claim, on which a 10-stamp mill has been erected and was in

successful operation during thelatter part of the year. Many promising

locations are reported to have been made on extensions of the first dis

covery.

The outcrop of these ledges, for there are ten parallel lines of outcrop,

distant from each other about half a mile, is situated on the eastern

slope of Saint Helena Mountain, at an elevation of 2,400 feet above sea-

level, or 2,000 feet lower than the summit of the mountain. The ex

istence of these ledges was known long prior to their location, as they

were crossed by a well-traveled mountain-trail, but the presence of sil

ver was not suspected, it being the popular opinion, based on the state

ment of some itinerant geologist, that silver and gold bearing veins

could not exist in the Coast range. In 1872 a prospector of an in

vestigating turn of mind had some of the rock assayed, and obtained

results of from $10 to $20 per ton in silver and gold, the silver slightly

preponderating. A system of tunnels was commenced, as shown on the

accompanying diagram, and resulted in the opening of a strong vein,

from 6 to 10 feet in width, carrying ore which steadily increased in rich

ness as depth was attained. The actual milling results are stated at

from $60 to $80 per ton, but the production has not been large, in con

sequence of the lateness of the season when milling was commenced.

Several tunnels have been run on . the ledge, and one has been com

menced which will tap the ledge at a depth of 400 feet below the out

crop on the hill. Work has been confined to the lower of the two ledges.

The upper ledge presents a bold outcrop which may be traced for two
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miles in a northerly direction. The North Calistoga Company, in this

direction, is taking pay-ore from its mine.

In Sonoma, Napa, and Lake, and also in Calaveras and Stanislans

Counties, there have been some very extensive mines of chrome-iron ore

discovered, but the demand for it in this country is very limited.

Thousands of tons can be laid down in San Francisco for less than $20

per ton.

Description of leading mines, Napa County, California, 187 1.

Calistoga mining-district.—Name of mine, Calistoga; owners, Calis

toga Mining Company ; length of location, 4,000 feet ; course, north

10° east; dip, 71° west; length of pay-zone, 450 feet; average width,

5 feet; country-rock, porphyry; character of vein-matter, quartz;

worked by tunnels, (3;) length of tunnels 425, 169, 184 feet; depth

on vein in tunnel, 390 feet ; total length drifts, 778 feet, (3.)

Reported by A. Badlam.

Statement of quartz-mills, Napa County, California, 1874.

Calistoga mining-district.—Name of mill, Calistoga; owners, Deane

6 Co. ; kind of power and amount, steam, 60 horse ; number of stamps,

10 ; weight of stamps, 910 pounds ; number of drops per minute, 80 ;

height of drop, 12 inches ; number of pans, 4 ; number of concentrators,

1; cost of mill, $25,000; capacity per 24 hours, 18 tons ; cost of milling

and treatment per ton, $4.25 ; commenced October 1, 1874 ; method of

treating sulphurets, amalgamation.

Reported by A. Badlam.

SANTA CLARA COUNTY.

The Quicksilver Mining Company continues to be the leading one, in

spite of the great productiveness of the Redington, in Lake County, and

the rapid growth of numerous other competitors. From the reports and

exhibits prepared for the stockholders' meeting of February 24, 1875, I

extract the following statements.

The president, Mr. Daniel Drew, says :

The total product ofquicksilver from the mines of the company during the year was

9,064 flasks, the monthly product being as follows :

* Flaeis.

January 675

February 675

March 750

April 735

Slay 729

Jane . 001

Flasks.

July 775

August 930

September 820

October 857

November 737

December 740

9,084Total

Being an average per month of 757 flasks.

The receipts of the company daring the year, inclnding qnicksilver ou hand at cur

rent prices, were :

From quicksilver $920, 490 72

From ore account, increased -. 68,445 42

From rentals and miscellaneous sources .. 23, 775 53

From interest, (on call-loans, &c.) 20, 566 80

From preminm on gold 40,962 05

Total 1,074,240 52

" A flask of quicksilver is 76} pounds.
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Reference was made in my report of last year to an agreement entered into withMr.

Thomas Bell, of San Francisco, for the sale of the prodacts of the mines, which agree

ment was considered a fortunate one for the company. The experience of the year has

fully justified this belief. The sales have been made at the full market-price, and the

returns have been made with promptness. I have no doubt, therefore, but that the

stockholders will approve the action of the board in continuing for the coming year

the contract with Mr. Bell, the more especially as the slight changes made in the agree

ment is in the interest of the company. Again, by availing ourselves of the services of

Mr. Bell, we have secured a prompt and active home demand, enabling us to get imme

diate returns, together with the best prices.

The constantly-increasing price of quicksilver during the past year has been of great

advantage to our company, and promises to be of still greater advantage the coming

year. The highest price obtained during 1873 was $1.20 per pound. The year just

passed the average price was about $1.35 per pound, while the price at the close of

December was $1.55 per pound. The demand for quicksilver has greatly increased,

while the general supply is scarcely augmented. These two facts seem to point to a

certain maintenance of the present price and to a probable increase during the present

year.

An examination of the report- of the manager will show that an amount of" dead-

work," so called, has been done and permanent improvements added more than suffi

cient to maintain the property in as good condition as at the close of the preceding

year ; and that while the net income has been largely increased, it has not been done

by allowing any deterioration in permanent structures, or by omitting any " dead-

work " necessary to maintain the mine in its present efficient condition; On the con

trary, new bridges have been built, important additions have been made to furnaces,

and new and effective machinery, especially air-compressors and rock-drills, has been

purchased. In addition to these, the company has purchased during the year a large

and valuable tract of woodland, by which purchase they have not only effected a great

saving in the present price of fuel, but have solved a problem which was beginning

to assume serious importance to the company, in regard to obtaining a full and regu-

and regular supply of wood.

The stockholders will note with pleasure the improvement Bhown in the financial

condition of the company. The value of the cash-items, after payment of interest due

on bonds January 1, 1875, (the only debt of the company,) is $730,000, all of which

amount is applicable to dividends on the stock.

In conclusion, the stockholders can be fully congratulated upon the present excellent

condition and prospects of the company.

From the report of the manager, Mr. J. B. Randol, the following is

extracted :

The earnings during the year ending December 31, 1874, were :

From 9,034 flasks of quicksilver produced during the year $920, 490 72

Of this quantity—

7,324 flasks were sold through the agency of Thomas Bell, esq., at cur

rent market-rates, for account of the company, netting $744, 490 72

1,567 flasks were consigned to Thomas Bell, esq., for sale, upon which

advances were received to the amount of 78, 350 00

And it is estimated that the amount to be realized over advances on the

1,567 flasks and the value of 193 flasks at the mine will net 97, 650 00

920, 490 72

From rents and privileges 21,804 86

From miscellaneous sources , 4,671 65

From ore account, increased 68, 445 42

Total - 1,615,612 65

The expenses were :

For mine and hacienda pay-rolls $389,190 69

For materials and supplies consumed 72, 743 18

For miscellaneous property 1,357 06

For miscellaneous expenses, inclnding taxes 30,148 27

493,439 20

Balance, net earnings for 1874 522, 173 45

Compared with 1873, the operations of the mine and furnaces present an increase in

gross earnings of $188,443.37, an increase in expenses of $94,773.19, and an increase in

net earnings of $93,670.18.
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The contract for the sale of quicksilver through the agency of Thomas Bell, esq.

-was renewed, on the 20th of April, for one year, on the same terms aa named in

my report for 1873, except that it was agreed that, with respect to the local sales and

the sales at the domestic subagencies, the price should be determined after consulta

tion with the company's manager, and that interest should be allowed on all sales

from the average date of each month in which such sales were realized. On consultation

with Mr. Bell, it was decided to require the subagencies at Virginia City, Gold Hill,

Austin, &c, to make sales at a price that should, after payment of freight and commis

sion, net an amount equal to the prioe current in San Francisco. The result was a'

large increase in the amount of sales at the San Francisco agency, -where the price

could be more readily regulated and the business centralized.

The market-price of quicksilver in San Francisco for the past year is given in the fol

lowing table, the eeveral advances in price having been made at the dates named :

Per flask of
Per pound. 76} pounds.

1873.—Dec. 31 $1 20 $91 80

1874.-Jan. 22 1 25 95 62*

April 1 1 30 99 45

AprU 20 1 35 103 27*

Aug. 5 1 45 110 92*

Oct. 9 1 50 114 75

Nov. 9 1 55 118 57*

Dec 31. 1 55 118 57*

As has been the case for several years past, the prioe was controlled by the ruling

rates for quicksilver in the London market, and the steady advance through the year

was sustained by an increased consumption attended by a falling off in the production

of our own and other old mines, which decrease the many new quicksilver-mines dis

covered and worked on this coast during the past year have so far failed to make

good.

The future for many of these mines is very promising, and while their product for

1875 will probably add to the supply of quicksilver, it will be readily marketed,

through the increased demand oansed by the late discoveries of large bodies of silver-

ore in the Comstock lode and the wants of foreign markets, in all of which the stock

is very small.

Many of onr men were attracted to these now mines ; therefore in outside work,

cleaning ore, and picking terrero from the dumps, their places have been filled by China

men, of whom 80 are now employed at the old mine, 20 are engaged in mining at En-

riqueta and San Pedro, and 10 are at general work in the hacienda. Six hundred and

two men and boys of all nationalities are now employed at the mines and hacienda,

the average for the year having been 567.

For the expenses incurred in the production of ore, the mine pay-rolls present expend

itures for labor amounting to $329,012.47, an excess of $53,064.29 over like payments

for 1873.

These disbursements were for:

Ore paid miners by the carga (300 lbs) $121, 230 27

Ore-cleaning .~. 10,589 90

Terrero from the dumps ' 29,286 25

Tierras from the dumps and mine 19, 556 37

Yardage 85, 377 73

Timbermen and miners by the day 15, 157 61

Tramming 24, 324 38

Foremen 5,540 00

Laborers and skilled labor 14, 834 92

Transportation by wagons 3, 115 04

Total 329, 012 47

The production of mine-ore was 19,1391 cargas of 300 pounds each. Of this quantity

there were produced from the—

Cargo*.

Old mine 13,079*

San Francisco 2, 810*

Outside mines 3,249$

Total 19,139i

,In addition to the ore extracted from the mines, there were gathered from thedump-

piles at the old and new planillas 19,380 cargas of terrero, and from the dumps and

wines there were taken 79,607 cargas of tierras, making the aggregate production
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118,126} cargas, or 17,719 tons—a gain of 27,446 cargas over the quantity handled in

the preceding year. The ore-product shows an increase of 30 per cent. against an in

crease of 19 per cent. in the amount of the mine pay-rolls. This increase, as in the

previous year, was in the lowest-grade ores, of which the terrero shows an increase of

10,470 cargas and the tierras an increase of 17,431 cargas.

The average price per carga paid to the. miners for mine-ore was $6.33, and the cost

for cleaning it was 55 cents per carga additional, making the total $6.88.

The cost of terrero averaged $1.51 per carga ; the tierras, 25 cents per carga, and the

average cost for ores of all grades was $2.78} per carga.

In the latter cost are inclnded all the expenditures on the mine pay-rolls, and it pre

sents a lessened cost per carga of 25} cents compared with the past year.

The mine-ore was extracted from 35 workings or laborer, and its total production

was only 455} cargas less than in 1873.

In the old mine the only body of new ore worked was at the 1,000-foot level, (19ii feet

below new tunnel.) Ore was developed by this level in March with a yield of 22 car

gas, increased to 211 for July, and closing with 249 cargas in December, giving a total

product of 1,183 cargas, with good promise for the future.

The principal yield from other points in the old mine was from the Santa Rita West,

2,405 cargas; the Upper.mine, 1694 cargas; the Great Eastern, 1,335}; the Greeley,

1,156 ; the Victoria, 1,125} ; and the Ardifia, 1,111 cargas.

In the San Francisco mine the discovery of the "New World," at the lowest level,

597 feet below the apex of Mine Hill, added to its product 1,531 cargas of high-grade

ore since last June. The product for December was 348} cargaa, with a fair prospect

for a continued and angmented yield, fifty men being at work extracting ore at the

close of the year. The total product of the San Francisco mine was 2,810} cargas, or

2,461 cargas more than in 1873.

The outside mines show a product of 3,249} cargas, an increase of 1,547} cargas.

Of the total quantity, the Cora Blanca gave 2,460} cargas, and promises to increase

in importance. The favorable opinion expressed in regard to this mine In my last

report has been well maintained by its product, and all the expenditures made in

opening and developing it have been largely repaid.

Work was resumed at Euriqueta in May, and the San Mateo again began to produce

ore in June. Its total product was 276 cargas of fair-quality ore, and at the end of the

year the ground was of a character to justify further workings and explorations.

The tabular statement of drifting which is appended to this report shows that the

running of tunnels and drifts, sinking of shafts, making rises, &c, were carried on at

seventy-three points on the company's property, inclnding the old mine and outside

works.

The disbursements for labor on this account comprise, for yardage, $85,377.73 ; for

timbermen and miners by the day, $15,157.61 ; a total of $100,535.34.

Nine thousand six hundred and eighteen feet of tunnels, drifts, cross-cuts, and shafts

were driven or sunk for prospecting or communication, at an average cost of $8.87$

per foot.

The sinking of the Randol shaft was resumed in May. It was deepened 135 feet,

and well timbered all the way.

After sinking 100 feet, a level, now known as the 1,100-foot level, (it being at that

depth below the apex of Mine Hill,) was run from the shaft to cnt the vein below the

favorable ground in the 1,000-fcot level, but its progress was stopped in December, by

cutting a large body of water that rose 80,feet in the shaft in forty-eight hours.

This great outflow of water is usually from the vein, and is favorably regarded by

the old miners. Its great quantity temporarily stopped the work in the drift and also

in the shaft, but the pumps now have it under control, and the sinking of the shaft

and work in drift will soon begin again.

On the 31st of December the shaft had reached a depth of 672 feet from grass, equal

to 1,102 feet in vertical depth below the original opening of the mine. There had been

rnn from or connected with it five levels, and the cost of the entire work had been

inclnded in the ordinary expenses of the mine. It is proposed to sink the shaft 400

feet deeper without delay. This will require a new engine and hoist, for whioh prepara

tions are already being made.

The Cora Blanca shaft was sunk to and connected with the Deep Gulch tunnel. Its

total depth is 181 feet, and it has proved of great service in the explorations carried on

in the Cora Blanca mine, in which work a large force of miners have been engaged

throughout the year with satisfactory results.

At Enriqueta, the San Mateo shaft was sunk for 87} feet, partly through metally

ground, which will bo further explored. Nineteen and a half feet were driven in the

Eldridge tunnel in June, but the rock was hard and costly ($20 per foot) and the

ground unfavorable ; therefore the work was stopped, and drifting renewed in the San

Andreas, whioh was directed to the same point as the Eldridge, was in favorable

ground, and could be run at much less cost. Two hundred and eighty-two feet were

drifted, and in December a little ore was discovered. The work will be continued
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until it reaches and explores the ground under the San Jose- labore, -which in past days

was the richest and largest working in the Enriqueta mine.

In January, 18!37, an important work called the Bottom tunnel was started at a

point about 1,600 feet distant from and nearly on a level with the furnaces at the ha

cienda. It was to be driven through favorable outcroppings to reach and traverse the

whole length of the Cora Blanca vein. For reasons then deemed good, it was discon

tinued in June of the same year, and remained idle until the very favorable develop

ments of the Cora Blanca cansed us to resume the work lost July. Since the latter

date it has been driven 143 feet by hand-Iabor contract ; size, 7 by 7 feet.

In November two Burleigh drills were set at work to enlarge the tunnel to 8 by 8

feet. The enlargement was completed and the face advanced 16 feet by the drills at the

end of December.

The distance to the ore-ground now worked in the Cora Blanca is 3,000 feet, of which

390 feet are completed, and an advance of at least 4 feet per day is expected to be

made with the drills, which so far have worked admirably in every respect.

The tunnel will strike the Cora Blanca mine at a point 450 feet deeper than its pres

ent work ; and as tho ore-bodies are dipping toward the tunnel, it is probable that pay

ing ground will be developed in its course.

In the old mine, at the 1,000-foot level, two Ingersoll drills were placed at work

in September ; but as the columns for supporting the drills were badly adapted to the

purpose, we were compelled to suspend operations with them until new appliances

could be had. For this purpose we purchased a column and a carriage commonly used

for the Burleigh drill, and with their aid we have greatly increased the efficiency of the

Ingersoll drills.

The hacienda pay-rolls show tho following disbursements for labor :

General account $44, 801 78

Operations of railroad —". 3,629 00

Operation of furnaces 11,747 44

Compared with the previous years, these expenditures present an increase of

118,532.71, or 44j per cent.; but it will be noted that the quantity of ore roasted shows

an inorease of 35.33 per cent., with an addition of 45,553 cargas, or 80.97 per .cent. to

the ore on hand. This reserve ore was passed over the railroad and handled at the

hacienda in addition to the ore roasted, and therefore the charges on pay-rolls for

labor were increased for that account. All the expenses at the hacienda were also

increased by the large quantity of ore in the form of tierras.

Most of this class of ore requires to be made into adobes, or sun-dried bricks, before

it can be roasted. Of these adobes we had on hand December 31, 1873, 380,693. In

1874, 1,214,363 were made. There were roasted 919,193, and there were left on hand

60,836, or about eight months' supply.

The number of furnaces in operation monthly was 5£, as in 1873, while the number

of charges fired and roasted was an increase of 57 charges.

The qnantity of ore of all qualities roasted was 23,454,000 pounds, an increase of

6,123,625 pounds over the work of 1873.

There were consumed in the operations of the furnaces 3,296 cords of wood, at an

average cost per charge of $78.30, or a cost per carga of 24 cents ; and the cost for

each flask of quicksilver produced was $2.09. Coal, charcoal, and coke were also

burned, and their cost added to the cost of wood made the cost of fuel per carga of ore

roasted 25.65 cents.

The totals of the hacienda pay-rolls and the valne of wood burned made the cost of

roasting ores per charge $327 ; per carga, $1.01, and per flask of quicksilver produced,

$8.71.

A comparison of these costs with those for 1873 shows an increase, as below, caused

by the lower grade of the ore, and consequently the greater quantity worked to pro-

dace a less quantity of quicksilver :

Total 60, 178 22

1873. 1674.

Wood, average cost per charge

Wood, average cost per carga.

Wood, average cost per flask..

$76 64

0 25

1 28

$78 30

0 24

2 09

$1 66 increase.

01 decrease.

81 increase.

Wood and pay-rolls, cost per charge

Wood and pay-rolls, cost per carga

Wood and pay-rolls, cost per flask

310 75

97

5 06

327 00

1 01

8 71

25 25 increase.

04 increase.

3 65 increase.

On the 1st of January, 1874, there were on hand at the furnaces 546^ cargas of mine-

ore, and 55,713 cargas of tierras ; a total of 56,259^ cargas.
During the year there were produced 19,139f cargas of mine-ore, 19,380 cargas of ter
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rero, and 79,607 cargas of tierras, which, added to the quantity on hand, made a total of

174,386i cargas. Of this quantity, there -were roasted in the furnaces 19,371 cargas of

mine-ore, 18,277 cargas of terrero, and 40,532 cargas of tierras ; making the quantity of

all ores reduced an aggregate of 78,160 cargas, or 23,454,000 pounds.

These ores gave an average yield of 2-$ft per cent., and produced 678,325J pounds of

quicksilver, equal to 6,867 flasks of 764; pounds each.

For the first three months of the year the tierras were estimated at 2 per cent., and

for the remainder, on account of their poor quality, they were taken at 1$ per cent.

The percentage of mine-ore and terrero, exclnding the product of tierras, was 4-ft$j

per cent., or per cent. less than the true percentage of 1873, while the percentage

of all ore, Zffc, exhibits a decrease of l-ftfr per cent.

The surplus of ores on hand December 31, 1874, was, in cargas, as follows : Mine-ore,

314f cargas; terrero, 1,103 ; and tierras, 100,395 ; a total of 101,8121 cargas, a quantity

sufficient to supply out present furnaces for one year.

The product of quicksilver was—

Flasks.

From the furnaces 8, 867

From sluicings and washings - 217

Total 9, 084

And its cost, as shown by expenditures for—

Pay-rolls, inclnding repairs $389, 190 69

Materials and supplies, inclnding repairs 72, 743 18

Miscellaneous expenses and taxes 24, 091 38

Miscellaneous property 1,357 06

' 487,382 31

Less ore-account increased 68, 445 42

Amounted to 418,936 89

Average cost per flask, 846.11, or $14.69 more than the average cost per flask in 1873.

During the same period the selling-price of quicksilver increased $26.77} per flask.

A more economical and improved method of reduction and condensation has been

the object of our constant stndy and experiment. The results, as evidenced by the

working of the new iron condensers and those made of wood and glass, are satisfac

tory, and the improved method of extracting quicksilver from the soot found in

the condensers has also worked well.

It is expected that the new iron-clad furnace, to be put in operation - in February,

will reduce a large quantity of low-grade ore at a very much diminished expense fur

fuel and labor.

The question of an abundant supply of fuel for the mines and hacienda has engaged

my serious attention, and is now happily set at rest by the late purohase of 757 acres

of woodland lying within three miles of Mine Hill, and distant one and one-half

miles from the Enriqueta mine. Competent jndges estimate the quantity of wood to

be not less than 40,000 cords, and, with proper management in the cutting and preser

vation of the timber on these lands, it is certain that we shall have all the fuel that

may be required for many years.

Tabular statement showing number of cargas and tons of ore of all qualities produced from

the 2few Almaden mine in 1874.

 

Months. Ore, Terrero, Tierras, Total Total In tons
cargas. cargas. cargas. cargas. and pounds.

1,653} 1,075 3,828 6, 556* 933 950
1,197 1, 151} 4,850 7,193} 1,079 1,550
1,607 1,118 5,610 8,335 1,250 500
1,372 1, 179 5,643 8,194 1,229 200
1, 443 1,166 8, 210 10,819 1,622 1,700
1,297 938} 11,038 13, T, i\ 1,991 so
l,796i 1,104*.

977£
8,725 11,626$ 1,743 1,875

jAJOgSS ysr ■ ••••••..•• •• K••••m ■• , 1, 447* 7,026 10, 351 1,552 1,300
1, 738i 2,391 8, 169 12, 298} 1,844 1,550
1.761 2,781 9,058 13,600 2,010
1,701 2, 665 5,877 10, 243 1,036 900
2, 1234 2,833 6,200 11,238} 1, 685 1,550

19, 139J 19,380 85,214 123, 733* 18, 500
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Tabular statement showing number of cargo* and tons of ore of all qualities reduced and

flasks, of quicksilver produced at New AImaden mine, 1874.
 

Months.

January
February
March..........
April
May
June
July
August
September

October
erobi

■tlx

Total.

Ore,
cargas.

1,598
l,235}
1,908
1,371
1, 534
1, 139
1,478
1. 4514
2,033
2,073
1,733
1, 817

19, 371

Terrero.
cargas.

1,075
1, 1.-14

918
1, 182
1,363
534

1, 158

968}
1,277
2,807
2.927
2,916

18, 277

Tiorrae'
cargas.

2,313
2, 103
2,843
2,990
2,723
4, 020
4, 524
3,760
1, 460
3,063
3,690
3, 943

■ill, 532

Total
cargas.

Total in tona
and pounds.

4,986
4,430
5, 669
5,543
5,620
6,293
7, 160
6, 180
6,770
8, 443
8,300
8, 676

78,180

747
763

890
331
e a
943

1,074
927

1,015
1,266
1,252
1,301

11,727

1,800
1,000
700
900

1,900

1, 000
900

1,000
800

Li M

3.45
3.83
3.37
3. 11
3.25
2.60
2.69
3. 79
2.86
2.59
2.16
2. 16

2.88 4.29

675
675
700
735'
729
661

775
930
020

B57
737

740

9,084

Tabular statement showing product offurnaces for 1874.

February
March

April
May
June
July
August . . .
September
October...
November
December.

Total
From sluicings .

Class and quantity of ore.

Grueso.

Pounds.

Granza.

Pmmds.
802, 000
716, 000
848, 000
766, 000
809, 000
502, 000
791,000
726, 000
993, 000

1,404,000
1, 398. 000
1, 419, 000

Tiorras.

Pounds.
694,000
631,000
aw, 000
897,000
817,000

1,386,000
1, 357. 000
1, 128, 000
1,038,000
1, 069, 000
1, 107, 000
1, 183, 000

a 3 ^

z §■ — 3
-gop.

H

1,496,000
1, 347, 000
1, 701,000
1, 663, 000
1, 686, 000
1,8.-8, 000

2, 148, 000
1,854,000
2,031,000
2, 533, 000
2,505,000
2,602,000

11, 294, 000 I 12, 160, 000 | 23, 454, 000 | 2. 88 I 4. 2s

Yield of quick
silver.

1°

c~ 2

Egg
H " 3

3.45
3.83
3.37
3.11
3.25
2.60
2.69
3.79
2.86
2.59
2. 16
2.16

4.77
5. 44
4. 75
5.00
4.91
5.61
4.72
7.34
4.27
3.38
2.68
2.71

ll
^■3

075
675
750
677
718
640
755
918
709
857
707
736

8,867
217

Total prod net 9,084

The charges for the improvement-account were $45|318.98, and the following is a

summary ofthe work : ,

For the mine :

Ingersoll drills and compressor, foundations for and setting up machinery. fit

tings, pipes, &c $5,492 21

Burleigh drills and compressor, boiler, foundations for and setting np machin

ery, pipes, fittings, &o 11,140 00

Boiler, pumping-gear, &c, at Randol shaft .- — 3,181 64

Boiler and compressor houso, smith's shop, and magazine at the Bottom

tunnel - 1,144 43

Bridge at Bottom tunnel 2, 104 86

fioads to the same 272 88

Smith's shop, planilla-shed, chute, and incline at Cora Blanc* 504 14

Eoad to Deep Gulch tunnel 493 57

Shaft-house, smith's shop, and magazine at Enriqueta 477 40

Houses on Mine Hill 1, 658 55

For the hacienda :

New furnace of 1873 1, 445 37

Tower at furnaces Nos. 1 and 2 215 78

Shed over and near furnaces Nos. 3 and 4 3, 972 50

Condenser of No. 5 furnace.... 4,470 90

Prolongation of fines of furnaces 3, 4, and 6 121 85

Iron-clad furnace 4,307 74

Bridge in furnace-yard . 426 95
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Tool-hoaae and shed in furnace-yard $350 03

Grading adobe-yard 445 96

Reservoirs, tanks, flumes, and fences 1, 405 54

Railroad and chutes 1,137 26

Protection against fire 549 37

Total 45, 318 98

Of this there were expended—

For labor $16,144 55
• For materials 29, 174 43

45,318 98

Mr. F. Fiedler, the foreman of the hacienda, reports as follows :

The following is a statement of improvements and alterations made during the year

1874 for the Quicksilver Mining Company under your orders and directions.

A new bridge 91 feet in length, crossing the Alaniitos Creek in the furnace-yard, was

constructed to facilitate the transportation of adobes, wood, and other materials neces

sary for the operation of furnaces Nos. 1 and 2, situated on the opposite side of the

creek, and heretofore entirely isolated from the principal part of the red notion-works.

This structure was a great necessity, not only in putting all the furnaces in close com

munication, but also in saving expenses and time, as formerly all materials necessary

for these two furnaces had to be carried over a bridge outside of the reduction-yard by

a long and circuitous route. Furnaces Nos. 3 and 4, their condensers, and a large spaco

of ground in the rear formerly used for the storage of adobes, are the middle of a block,

whose outside lines are formed by Nos. 5 and 6 furnaces, respectively, and were covered

by a series of Bmall roofs of all dimensions put np at different times, as necessity re

quired them. These had some time ago become entirely dilapidated, allowing the rain

to drift in everywhere, entirely unfitting the free space in the rear of the furnaces for

the storing of adobes or other materials liable to be destroyed by water. For this

reason those roofs were torn down and replaced by one roof in two joining sections,

at a cost of $3,972.50, covering a space of 121 feet in length and 132 feet in breadth,

giving ample additional room for storage of adobes, lumber, and other materials.

The mine not yielding ore enough to insure a continuous working of all furnaces

with granza, terrero and screenings from tierras had to be substituted to a large

amount. These latter, being in smaller particles, require more flues and channels of

adobes to obtain their complete combustion and roasting, and therefore a greater amount

of adobes had to be made during the summer-months to keep a sufficient supply on

hand for the rainy season. The facilities for making and drying adobes in the differ

ent yards were limited, and a new yard on the banks of the creek was made by filling

in a large space of ground, 150 feet in length and 200 feet in width, with the slag of

the furnaces and the soil of the adjacent hills. The house erected for the reception of

all working-utensils in use, and serving as store-house for a weekly supply of oils and

all sorts ofmaterials required for the carrying on of the general business, was destroyed

by lire and replaced by a building nearly twice the former size. This store-house has

been put np entirely away from other buildings, and should it burn a second time, will

not canse any greater loss than its own destruction. A reservoir has been built in the

hills south of the hacienda, of a sufficient capacity to supply water during the summer-

months to different yards used for the molding and drying the adobes, these yards

having been furnished heretofore only partially with water.

The re-opening of work at the Bottom tunnel necessitated, 1st. The construction of

a bridge across the Alamitos Creek, for the transportation of the machinery and boilers,

wood, powder, steel for drills, &o. This bridge, put up in a most substantial manner,

with a track of T-rail the entire distance, has a length of 415 feet and crosses the creek

at a height of 50 feet. 2d. The building of a house for the reception of the boiler and

machinery of Burleigh's air-compressor. 3d. The erection of a blacksmith's shop. 4th.

The construction of a powder-house. 5th. The building of wagon-roads to deliver all

materials at the landing of the bridge.

The increased amount of tierras received from the mine during the past year, all of

which have to pass over a screen into a chute to separate the larger rock from the tier

ras proper, proved the chute erected for that purpose entirely inadequate to perform

this work, and a new chute was erected with two compartments, and a screen similar

in its construction to the one put up the year previous, requiring the extension of the

main railroad-track for a distance of 144 feet, all built on high trestle. . Two new sheds

were also built for the storage of pipes, iron, and other materials liable to suffer from

exposure. A new boiler was placed in position at the Randol shaft and a new pump

provided for this place. Many other improvements, appearing small if considered sep

arately by themselves, but representing together a great amount of labor, have been

made, to facilitate the operations in the reduction-works and to lessen the expenses.
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Four wooden condensers were built for No. 6 furnace, each one being 22 feet in

length, 15 feet high, and 8 feet wide, containing an aggregate of 10,650 cubic feet ol

condensing-space. This furnace was also supplied with a cast-iron condensing-tank of

the same pattern as the sheet-iron tank purchased the previous year. The new shaft-

furnace, built after the Page patent, not proving as beneficial as anticipated, the dis

charge of the ore being irregular, was partially torn down and rebuilt into an improved

old-style furnace, used now exclusively for the burning of adobes, the capacity of the

furnace being 111,000 pounds adobes per charge, or 444,000 pounds per month. The

condensing-chambers, being the same formerly used for the original No. 2 furnace, con

sisting of a solid block of eighteen chambers, were divided into two blocks by cutting

out one condensing-chamber, and thereby obtaining a better circulation of air, not only

on the outside walls, but also through the lower arches and passage-ways on which

these condensers are built. A wooden tower with an npcast and a downcast shaft was

erected for Nos. 1 and 2 furnaces, through which the fumes of these two furnaces have

to pass after leaving the last condensing-chamber. The downcast shaft is supplied from

the top of the tower with a spray of water, which, falling through a series of triangular

wooden cross-pieces inserted into the sides of the shaft in alternate opposite directions,

is divided into minute particles, carrying along all fumes from the condensers and

precipitating all metallic fumes reaching this point.

A continuous furnace, built nearly according to plans of a furnace in operation at

the Idria mine in Austria, Europe, is about completed. This furnace being incased in

an armor of iron, and having three fire-doors and three discharging-places, will not

only insure a complete and even roasting and discharging of the ores, but will also

prevent any escape of valuable fumes from the ore-chamber through its walls, besides

being of great durability, nothing but slight repairs every two or more years being

necessary to keep it in constant operation. Two brick towers and two large brick

condensers are now being constructed for this furnace. From these the fumes will pass

into No. 5 brick condensers, and then into the four wooden condensers mentioned before.

This leaves No. 5 furnace with only two iron condensers, and requires the building of

a new series of condensing-chambers for the same, of which two of brick are now com

pleted, and three of wood and glass, being each 12 feet wide, 12 feet long, 20 feet high,

with 34 large windows, and divided into four chambers, will be finished by the end of

January, 1875. A new flume' 1,000 feet in length, of Oregon pine, and leading to a cen

tral chimney, whose location has been determined upon, has been commenced. This

flue will receive all the fumes from Nos. 3, 4, and 6 furnaces after leaving their present

outlet or chimneys, and will be pushed to completion, the weather permitting, with all

possible speed. This central chimney will give a better and more even dranght to the

Thirty-one new openings like those reported the previous year have been made in the

old brick condensers, and all the old ones have been remodeled and better fitted for the

purpose intended, namely, additional help for cooling the mercurial vapors.

The soot deposited in the condensers and collected after each charge contains a large

percentage of quicksilver in minute particles. The oil and other fatty substances gen

erated through the combustion of fuel and the roasting of ores adhering to these di

minutive globules, prevents their uniting. The quicksilver obtained heretofore by

washing the soot in a long row of sluice-boxes formed only a part of the amount con

tained in this rebellious mass, the residue being partially carried away by the water

and the balance saved by returning the soot to the ore-chambers and roasting it again.

By the erection of four iron tanks and the application of Wright's process, which was

secured for this company, all loss of quicksilver has been avoided, and the soot as ob

tained from the condensers has proved of no further annoyance.

The secretary, Mr. David Mabany, furnishes the following statement

of the business of the Quicksilver Mining Company for 1874 :

 

Dr.
To quicksilver and ore on hand De
cember 31, 1873, per last report. and

By balance to the credit of income ac

count. December 31, 1873 ....
By sales of quicksilver
By rente and privileges
By materials and property sold
By interest on call-loans, &c
By premium on gold sold
By ore on band
By quicksilver ou band

$960, 437 77
893, 670 72
22,123 26
1, 652 27

20, 566 80
40, 962 05

159,312 09
97, 650 00

cost of quicksilver and ore pro
duced and mined in 1874

To legal expenses
To interest on funded debt
To taxes
To exchange
To convertible-bond stock
To claims adjusted
To general expenses
To balance to the credit of income ac
count, January 1, 1875 1, 318, 013 44

1663, 274 09
1, 985 85

70, 000 00
6,056 89
2,025 00
70,000 00
53, 647 00
11,372 19

2, 196, 374 96 2, 196, 374 96
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Balanoe-slieel, D'^cember 31, 1874.

Da.

Convertible-bond stock 871, 000 00
Real estate and mining property 11, 041, 875 00

Railroad* 79, 833 33
Houses and lands 113. 220 00
Fnrnacea 111.500 00
Virginia City property 3, 000 00
Furniture, hacienda, ic 4, 000 00
Machinery and tools 56,524 61
James B. Randol, manager 15,304 90
Quicksilver on hand 97, 650 00

Ore account 159,312 09
Materials and supplies 85, 000 87

Permanent improvements 16, 144 55
E. N. Robinson, tr.. (loans on call) . . . 4*2, 983 19
Miscellaneous property 12, 584 21
"Woodlands 16, 000 00

12, 313, 013 44

Capital stock, (preferred) $4,201,300
Capitol stock, (common) 5, 708, 700

Cit.

$10,000,000 oo
ge bonds 1,000,000 00

1, 318, 013 44

12, 318, 013 44
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MENDOCINO COUNTY.

This county, situated in the northwestern part of California, has an

area of about five thousand square miles, and is bounded on the west

by the Pacific Ocean and on the east by the Coast range. This position

gives it the benefit of more abundant rains than are enjoyed by the

interior plain of the State. Small mountain-torrents from the Coast

range traverse the fertile land between the mountains and the sea.

Wild oats and clover grow in abundance ; sugar-pine, yellow pine, fir,

bay, pepper, white-oak, and iron-oak are the principal trees ; the ma-

drona and manzanita run wild ; vegetation is luxuriant ; the climate is

healthy and agreeable ; and a large portion of the county affords agri

cultural and grazing land of unsurpassed quality. The population of

the county is scanty, but is reported to be rapidly increasing. Ocean

communication with San Francisco is maintained by means of sloops

and light-draught vessels, such as are able to enter the shallow harbors

of this portion of the coast.

An especial interest attaching to this county at the present time

is derived from the recent discovery within its borders of a coal-bed of

excellent quality. For information concerning it, I am indebted to Mr.

Augustus J. Bowie, jr., of San Francisco.

The Mount Vernon coal-mine is situated on both sides of Middle Eel

River, (a mountain-torrent,) in townships 21 and 22 north, range 13

west, Mendocino County, California, and lies northwesterly from Ukiah,

distant, in an air-line, thirty-eight miles, and about sixty miles by the

county-road, which has been constructed from Ukiah City to Round Val

ley, a Government military station. This road, at its crossing of Middle

Eel River, passes within two miles of the Mount Vernon mine, and there

is a good trail along the river-side from the road to the property. Noyo

is its nearest sea-port. A circuitous road forty-two miles long connects

the two places. The projected line of the North Pacific Railroad (a Cal

ifornia enterprise) passes within four miles of the mine, crossing at the

junction of Middle and South Eel Rivers. The property consists of

7,200 acres of land.

No work of importance has as.yet been done to develop the resources

of this coal-field. The value of the property can only be prospectively

estimated. The coal has been traced six miles. The land is admirably

located with reference to the strike and dip of the coal, as shown by its

various outcroppings. All the property on which the coal is exposed

and the land into which it dips are covered by United States patents.

Commencing at a point about one mile south 35P east from the coal-

outcrop in the river, the coal first makes its appearance in a creek on

the side of a steep hill, covered by a thin layer of shell limestone,

broken up and mixed with decomposed shale and soil colored red with

ferruginous matter. Tracing along the line of the croppings north 35°

west to the banks of the river, over undulations cansed by land-slides,

which gradually flatten as the stream is approachedj and in which

detritus and bowlders of all sizes lie scattered in profusion, an immense

body of coal is found, entirely dennded of all its encompassing strata.

For nearly 600 feet in length, with a height of 14 feet, a body of coal is

exposed, forming an abrupt bluff, over which the water runs, occasion

ally detaching huge masses of coal from the outcrop and hurling them

down the stream. s

The strike of the bed, taken from this main outcrop, is north 40° 50'

west, (magnetic ;) the dip, 19° north 47J° east. The thickness of the

strata as here exposed is about 20 feet. High water prevented the
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accurate measurement of the bed. Actual measurement, where practi

cable, showed 14 feet of coal in the stream, and a calculation of the

thickness of this bed from the encompassing walls showed it to have been

20 feet through, from 5 to 6 feet having been washed away. These

immense croppings extend across the river, a width of 350 feet. The

banks ou both sides being low, the coal beyond the river gradually

enters the detritus and soil, and for a distance of several hundred feet

southeast lies only a few feet under ground. A cross-cut made on the

surface 400 feet from the river, on the northwest side, is said to have

shown a solid stratum of coal 20 feet thick. The coal in the river lies

between two strata of gray argillaceous shale. The edges of the

upturned strata have slacked and assumed a reddish-brown color. The

shale underlying the main coal-bed contains several seams of coal,

varying in size from 1 to 8 inches. TheT exposed thickness at the

surface of the shales underlying the coal is about 19 feet, the dip being

21°. The shale is succeeded by a thin bed composed of fossil oyster-

shells, some of which are very large. A soft yellow and brown sand

stone, partially disintegrated, underlies it.

An examination of the overlying shale on the southeast side of the

river, below high-water mark, and a foot below the surface, showed it

to be of grayish color, hard, compact, and of such a nature as will form

a strong and solid roof, impervious to water, and a great protection for

the future working of the mine. Overlying the shale is sandstone, soft

and totally disintegrated, and along the banks of the river detritus and

metamorphosed rock overlie the sandstone.

On the northwest side of the river there is a steep and precipitous

bluff of metamorphosed rock. It is evidently of a later formation than

the coal, and is rapidly disintegrating and falling to pieces.

Directly below this blufT, traced up a ravine, (northwest,) the coal

shows itself at the surface, covered here and there by black dirt several

inches thick. Turning to the west of north, and descending the hill,

leaving the bluff to the north, and crossing a small platean made by a

land-slide, another creek is reached, along the sides of which coal-crop-

pings are found. This coal is almost in a direct line with the strike of

the coal on the opposite or southeast side of the river, but its altitnde

is not as great, nor is there any appearance of limestone. The encom

passing strata are decomposed shales, sandstone, wash, and soil with a

ferruginous tinge. On account of the many land-slides, the edges of the

encompassing shales are not visible for any distance after leaving the

river. Three-quarters of a mile northwest of the river-croppings, under

an abrupt bank, (the sides of which have been cut and washed away,)

at an altitnde of about 200 feet, a bed of coal 6 feet thick has been

exposed. A small shaft was started alopgside of this bank, but, after

sinking a few feet, work was stopped on account of the water. The

height of the bank over the coal is about 75 feet. It is composed of a

reddish clay and disintegrated sandstone, 75 feet , thick, underlying

which is detritus and conglomerate 5 feet thick. Clinging to the face

of the conglomerate is the coal.

Three hundred feet above these croppings, about a mile and a half

northwest of the river-croppings, coal again shows itself in a mountain

creek issuing from an abrupt bank of columnar sandstone about 60 feet

high. Black dirt and fragments ofcoal onall sides, imbedded in a whitish

clay, indicate the presence of coal. No defined stratum has here been

found ; nor has the ground been prospected. Crossing to the north the

ridge of sandstone, shale, and detritus, and descending on the opposite

side of the hill, a distance of four and a half miles from the croppings

in the river, coal again makes its appearance on the side of a creek. A
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The neighborhood

Northwesterly for

cut was once started on it, but it is now caved in.

has always supplied itself with coal from this bed.

half a mile the coal can still be traced.

The coal is hard and bituminous. It burns freely and with a bright

flame, gives a good compact coke, and leaves but little ash. A proof

of its purity is the circumstance that the water which pours over it from

the springe remains pure and drinkable. The coal gives a strong heat,*

and will prove an excellent coal for generating steam, producing gas,t

and for domestic use.

Although exposed to the action of the air and water, it does not slack

to any great extent, but remains remarkably hard and compact. From

repeated experiments with it in large quantities, a mere trace of sulphur

i& perceptible. Annexed is an analysis of the coal, made by Mr. L.

Falkenan, State assayer :

Specific gravity 1 .282

Volatile combustible substance 40.20 per cent.

Fixed carbon 49.70 per cent.

Moisture 6.70 per cent.

Ashes 3.00 per cent.

Sulphur Q.40 per cent.

Amount of gas evolved, 37 cubic feet per 10 pounds avoirdupois of

the coal.

The following tabular statement of coal analyses, compiled by Mr.

Falkenan, is given by Mr. Bowie, as showing the rank occupied by the

Mount Vernon coal i
 

Designation.

Lehigh, Pennsylvania
Cumberland, A. and T
Sydney, New Oouth Walea

Newcastle, England
Sagahalia, Siberia
Cannel, Lasmaho. Scotland
Mount Vernon, Mendocino, Cal.
Black Diamond, Mount Diablo, Cal .

Bellinghum Bay, Washington T
Nanaimo, Vancouver's Island .
Coos Bay, Oregon

1.590
1.313
1.338
1. 257
1.238
1.228
1.282

8gfi© H at

5.28
15.53
23.81
35. 83
35. 70
49. 34
40. 20
3189
33.20
32.16
32.5s

IS
iz a

89. 15
76.69
67.57
57.00
56.45
40.97
49.70
46.84
45.69
46.31
41.98

7. a
1O5

v

S o P.

5.56
7.33
5.49
5.40
6.05
6.34
3.00
4.85
12.66
18.35
5.34

a

1 Ml

2.00
6.70
14.09
8.39
2.98

20.09

From these analyses it is evident that the coal of Mendocino County

is a lignite, and there is no reason to doubt that, like the other coals of

this variety on our Pacific coast, it is of recent geological age. The

comparatively. small percentage of water and ash, and the high propor

tion of fixed and volatile combustible matter, if maintained throughout

the bed, will establish the quality of this coal as superior to others found

upon the coast. Transportation to San Francisco being, however, at

present impracticable, it will be several years, doubtless, before any use is

made of this coal. Mr. Bowie intimates that a narrow-gange railroad to

Noyo, in place of the present circuitous wagon-road of forty-two miles,

will be necessary, unless the completion of the North Pacific Railroad,

now projected, will permit land-transportation at reasonable rates.

* Lead reduced from litharge, 22.89 ; carbon corresponding to volatile matter, 15.72

nnits of heat, 54.40.

t Yield of gas per ton of coal, 11,250 cnbic feet; slaminating-power of gas, 15.3.

candles ; carbonic acid, 7 per cent.—London analysis.
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Statement of quartz mills, Ventura County, California, 1874.

Snowy district.—Name of mill, Castac; Owner, J. B. Treadwell;

kind of power and amount, water, 20 horse; number of stamps, 4 ; weight

of stamps, 000 pounds; number of drops per minute, 80; height of drop,

8J inches ; numberof pans,l (Hepburn ;) number ofconcentrators, 1 ; cost

of mill, $4,000 ; capacity per 24 hours, 6 tons ; cost of treatment per ton.

75 cents; tons crushed during year, 1,640.

Reported by R. G. Sewart.

CHAPTER II.

NEVADA.

This State now takes the lead in the production of the precious metals.

Mr. Valentine, superintendent of Wells, Fargo & Co.'s express, reports

the product as follows—1 am not able to make any detailed comparison

between his figures and those I had gathered from other sources, but

there is every reason to believe that his totals are correct :

Gold dust and bullion by express $345, 394

Gold dust and bullion by other conveyances 34, 5t9

Silver bullion by express 30, 954, 002

Ores and base bullion by freight 4, 1 17, 698

35, 452, 233

Accounts of the different districts, so far as they could be obtained

during the year, are given below. k

The Comstock lode.—The following is the summary of productive

operations on this lode during 1874 :

Number of tons milled 527, 623

Total bullion-product $22, 400, 783

Average yield per ton of leading mines :

Consolidated Virginia $55

Belcher 54

Crown Point 39

All other mines 15

The last figure inclndes the low-grade ores of such leading mines as

Chollar, Overmann, &c, and the product of the "outside " mines, situated

on supposed branches of theComstock, south of the Belcher, some in Gold

Canon, others in American Flat.

It is estimated (but I consider the figures probably too high) that

$400,000 worth of quicksilver and $9,600,000 gold and silver was lost in

the tailings during the year. A considerable portion of this may be

recovered by reworking, but it would not be extravagant to say that

$4,000,000 has been irrevocably lost.

For a comprehensive account of the extraordinary developments con

nected with the " Great Bonanza," and of other operations on the Corn-

stock lode, during the year 1874, I am, as usual, chiefly indebted to Mr.

C. A. Luckhardt, formerly of Virginia City, but of late years a resident

of San Francisco, and interested in the Nevada Metallurgical Works at
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that place. I should explain that, owing to the diminished appropria

tion of last year, I was unable to engage Mr. Luckhardt to make a per

sonal examination of these mines until after this report had been ren

dered, when, Congress having supplemented the appropriation, I could

afford to pay the expenses of the necessary journey. As a consequence,

a part of the following descriptions refers to a period later than Decem

ber, 1874, extending, in fact, down to March 31. I have introduced it

into the manuscript report while revising the latter for publication.

For facility of description, I will commence, as in former reports, at

the north and follow to the south, dividing the lode into three parts, the

north, middle, and south.

I. The 12,200 feet of ground comprising the Ubih, Sierra Nevada,

Union Consolidated, Mexican, Ophir, California Consolidated, Virginia

Consolidated, Best & Belcher, Gould & Curry, Savage, Hall & Norcross,

and Ohollar, has been developed during the past year as follows :

Utah.—The ore-body belonging near and at the surface to the Sierra

Nevada had been formerly found to extend into the Utah ground, and

bad been worked by the Sacramento Company to the depth of about

400 feet, showing the same character of ore, varying from $3 to $12 per

ton, principally in gold. Sinee then, the Utah has reached a vertical

depth of 500 feet in the new abaft, 600 feet east from the old one. The

old shaft reached a vertical depth of 280 feet, and through it the vein

was explored at 80 feet, and at 200 feet for 180 feet eastward, and vein-

matter (quartz and porphyry) was encountered, 176 feet wide, running

north and south, and containing no ore of any consequence. it carried

zincblende and an abundance of pyrites. Through the new shaft, at 400

feet depth,the vein wasreached by a cross-cut 480 feet west from the shaft,

and found to be 167 feet wide, consisting of quartz and porphyry, much

broken up and carrying ore in detached seams, which assayed from $5

to $18 per ton. It was bounded on the east b.v 4 feet width of clay.

Explorations were continued westward and the workings were connected

« itb those of the old shaft. The vein, 167 feet wide, was followed south

ward for 300 feet, and cross-drifts east and west were run for 165 feet

through the same quartzose material, which showed a uniform charac

ter, while explorations northward for 180 feet disclosed much more quartz

than the south mine did. Especially along the eastern clay-seam the

quartz carries much iron-pyrites; but it seems to be here still too much

divided and intermixed with porphyry to indicate a strong body of ore

close at hand. The general course of the vein is south 20° west, and its

dip is 40° to 45° east. This vein in the Utah seems to have strength,

aud the workings of the company will be carried on vigorously in the

hope of valuable discoveries. To this end, heavy pumping-machinery is

erecting. It is not at all improbable that the quartz and quartzose

matter in the vein may increase in quantity as the work progresses

in depth, in which case ore in paying quantities may be encoun

tered. The owners of the Sutro mine, immediately adjoining, northwest

the Utah, are exploring the ground through a tunnel, now 1,100 feet -

long, which is expected to cut the vein at 1,300 feet. Farther south and

east of this mine locutions have been made for several thousand feet.

Some are of recent date, some are old titles and claims, at one time

abamloued but now revived. Shafts are sinking on every side;

some have attained 150 feet vertically, but nothing noteworthy has as

yet been demonstrated through any of their workings.

Sierra Nevada.—This mine has been worked on the old ore-body, from

which during the year 17,708 tons of ore have been extracted, giving

an average yield in mill of $5.50 per ton. The location of the mill
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close by the mine made it possible to work this ore to advantage ; bat

the mill has been idle since January, 1875. There is still a large amount

of low-grade ore here, west of the old workings. The old shaft has at

tained a vertical depth of 770 feet, and is still sinking. At the 700 foot

level, work (cross cut) is progressing eastward, but the vein has not yet

been reached. The old upper levels have lately been partially reopened,

with the purpose of further exploring the old upper ore-body. The new

shaft, which lies 1,450 feet north, 65° east, from the old one, has at

tained a vertical depth of 650 feet, but as yet no work has been done

through it.

Ophir.—This mine now comprises 60O feet horizontally on the vein.

Last year's work showed, as remarked in my last report, an attained

depth of 1,400 feet, with explorations proving the vein-matter to bo 300 feet

wide, and exposing near the south line the apex of what seemed, at that

time, to be a new ore-body. The shaft has been sunk to 1,465 feet ver

tically, work carried eastward from it for 350 feet, and at this point 250

feet further sunk, making a total depth attained of 1,700 feet. The

1,465 foot level shows the vein-matter to be 300 feet wide in the south

mine—i. e., the ground from the company's south line to the shaft, a dis

tance of 450 feet northwest—and two strata of ore have been encountered.

This level has been connected with the California mine, besides the con

nection existing at the 1,300-foot level. The ore much resembles that

which was at first found in the Ophir and Mexican mines at a depth of

250 to 400 feet, in the old workings of 1863-'64. It extends in the

1,465-foot level as far north as 160 feet from the south line. It was also

encountered in the 1,300-foot level, but lying irregularly, and was fol

lowed by a winze, located 140 feet north of the south line, in a north

easterly direction to the 1,600-foot level, where a drift northeast devel

oped ore of the same character. Whether this is the same seam as that

in the 1,465-foot level remains to be proved. At the 1,700-foot level the

ground was opened southward to the south line near the west wall, and

a cross-drift, 140 feet from the south line, was run 120 feet to the east,

without finding any ore np to that point. The seams of ore above de

scribed have apparently an inclination southward toward the California

mine, and probably belong to the body of ore developed in the latter

mine, or constitute parallel outliers on the west of it. The ore is of very

good quality, carrying traces of zincblende, and seeming identical with

the ore found in former times in the Mexican near the surface. No work

in the 1,700-foot level has as yet been undertaken toward the north.

California, Virginia, Best & Belcher.—The developments described

in my report of 1872, iti the 1,400 feet of ground situated between the

Gould & Curry and the Ophir, and those described in my report of 1873,

together with what the Ophir mine developed in the latter year, 40 feet

from their south line, led to vigorous operations in 1874; and that

ground, which had previously been considered barren, proved to contain

a stupendous mass of ore. As all this 1,400 feet of ground is owned

and managed by one party, and the workings are all connected, I will

describe it in one, although it contains three distinctly-different corpora

tions, viz: next to the Ophir, the California Consolidated Mining Com

pany, having 600 feet; adjoining this, on the south, the Virginia Con

solidated; and next to this, and immediately north of Gould & Curry,

the Best & Belcher Mining Company.

The Virginia Consolidated shaft, which lies 20 feet south of the Cali

fornia south line, has attained a depth of 1,580 feet vertically, and the

Gould & Curry and Ophir shafts are connected with it at the 1,300, 1,400,

and 1,500 levels. The 1,167-foot level, which was driven from the Gould
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& Carry in the latter part of 1872, developed in 1873 a body of $45 mill-

ore 300 feet long, and from 8 to 30 feet wide, in the Virginia Consoli

dated ground. The 1,400-foot level exposed it also. Here it was about

300 feet in length and 90 feet wide : but the 1,500-foot level has, up to

March 31, 1875, proved 700 feet length of ore, in some places 200 feet

wide. The Virginia Consolidated is extracting an average of 580 tons

of $150 mill-ore per day from between the 1,400 and 1,500-foot levels.

So far as this ground has been explored, up to the date just mentioned,

it is impossible to come to any definite conclusion as to the actual dimen

sions of the ore-body. The first supposition was, that the ore found in

the 1,167-foot level, near the Best & Belcher line, belonged to the body

which the 1,500-foot levels of the Virginia and California Consolidated

have developed for 700 feet in length, and that it was the northern exten

sion of the same ore which was met with in the 1,465-foot level of the

Ophir, near the California Consolidated north line. The idea is also

prevailing that this supposed one ore-body (for which the Spanish name

bonanza has been generally adopted) commences at the southern portion

of the Virginia Consolidated 1,167-foot level and extends northward,

and declines northward through the entire 1,400 feet, and finally sinks

in Ophir ground at 1,700 feet depth. A close examination of the 1,500-

foot level of the Virginia and California Consolidated, coupled with the

difference existing in the character of the ores found south and east, in

the center, and north and west, in the ground described, proves this

theory erroneous. The Virginia Consolidated shaft penetrates the 1,500-

foot level 100 feet east of the west wall of the Comstock, and about 20

feet south of the California Consolidated south line. At 142 feet, directly

east from the shaft, ore was first encountered, having a north 48° east

coarse, and dipping 65° east. It was penetrated diagonally to its course

for 145 feet, showing ore of $700 average assay-value, and bounded on

the east by a clay-seam which I do not consider to be the true " east

clay." This cross-drift, 20 feet south of the California Consolidated

south line, is called "cross-cut No. 1," and cuts through the ore-body at

au angle of 50°, giving, therefore, not exactly a cross-section. The ore

here is composed of stephanite and the peculiar " subsulphide" charac

teristic of the Comstock. Copper-pyrites and argentiferous fahlore occur

with it. The metalliferous mineral occurs in seams of a few inches to

several feet in thickness, and penetrates the entire mass of quartz for

145 feet. The gangue is quartz, no lime being visible, except very close

to the eastern clay, where here and there bunches of calcite are found.

At these points the character of the ore also changes a little, and par

takes more of the nature of the ore which is found in the southern

portion of the Comstock; for instance, in Belcher and Crown Point.

Oue hundred feet directly north from this cut No. 1 is No. 2, which

went through quartzose vein-matter for 157 feet, therefore 177 feet east

of the shaft, before meeting with the same ore and some thin western

clay-partings. It penetrated the ore for 100 feet, when the latter was

cut off on the east by feldspathic porphyry. Further explorations will

have to be made eastward at this point, as this cannot be the final

eastern boundary of the body. The character of the ore is the same as

in No. 1 cut. Oue hundred feet directly north from No. 2 cut is No. 3,

which cuts into ore 240 feet east of the shaft. Up to April 2, 1875, this

cut had penetrated 25 feet into the ore, which is not of as good quality

as that shown by No. 1 and No. 2, and will perhaps not be found as

wide as it was in No. 2. No east division has as yet been encountered.

One hundred feet north of cross cut No. 3 is No. 4, 300 feet south of the

Ophir south lino. It has penetrated, so far, 90 feet east of the main
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north and south drift, which makes the point reached 110 feet east of

the shaft. It is in the same material which constituted the ground west

of the ore farther south in cuts 1, 2, and 3 ; but here, as well as in No. 3,

small seams of ore are found. In this cut, at 50 feet east of the main

north drift, ore has been found 8 feet wide. It seems to run almost

parallel with the ore-body developed in Nos. 1, 2, and 3; but it is 180 feet

farther west, carries much more zinchlende, and is of much poorer

quality. It is probably connected with the western ore-seam of the

1,465-foot level in Ophir, and can hardly be distinguished from the ore

found at 360 feet depth in the Ophir workings of former years. Farther

north from No. 4 no work has been done eastward from this level ; bnt

the main drift, running north, extends into the Uphir ground and con

nects with the 1,465-foot level of that mine.

Going south from cut No. 1 100 feet is cut No. 2 of the Virginia Con

solidated. This encountered the thin western clay-seam of the ore-body

about 40 feet east from the main north and south drift, and penetrated

for 50 feet through material resembling that through which California

Consolidated cut No. 3 passed for 30 feet. It is not a high-grade ore.

For 50 feet farther east, here (beyond the 50 feet just mentioned) the

ore is a little better, but still retains the character of the ore found in

the more northerly cross-cuts. Pressing farther east the quartz changes,

and the drift (or rather cross-cut) enters into a different material, quartz

predominating, but accompanied by lime, the ore losing more and more

its base ores. The cross-cut penetrates 200 feet farther through this

ore ($150-ore) until, 350 feet east from the main north and south drift,

it meets the east clay, which runs here north 20° east, standing nearly

vertical.

Again, 100 feet south of No. 2 cut is No. 3, which encountered the

western small clay-seam of the ore 65 feet west of the main north and

south drift, and was driven east for 35 feet, where a heavy clay-body was

met, which is the east clay of this described ore-body. It runs here

north 50° east, and stands nearly vertical. One hundred feet farther

south from here is a winze, which connects with the 1,400-foot level,

and which shows ore for 60 feet below the 1,400 level of the same char

acter as cross cut No. 3 shows at the 1,500-foot level. The sketch here

with given will afford probably a better notion of these workings than a

further detailed description. The following explanations refer to the

sketch :

The strike and dip of the east clay at a, in cross-cut No. 3 of the

Virginia Consolidated, corresponds with that at b of cross-cut No.

1, while that ate does hot. The ore in the eastern portion of cross

cut No. 2, in Virginia Consolidated, is different in character fro'ra

that found in cross-cut No. 3 of the same mine and that of cross

cuts Nos. 1, 2, and 3 in the California ground, but resembles the ore

found in the 1,300-foot level of the Virginia Consolidated 400 feet

north of that company's sonth line. Furthermore, the ore found in

cross-cut No. 4 of the California ground and that found in Ophir are

identical. Mr. Luckhardt infers that three distinct ore-bodies exist, but

they are of too large dimensions, and, in consequence, have been too lit

tle explored to permit speculation with any accuracy as to their position

and inclination. The northerly and westerly ore (in California No. 4

and in Ophir) seems to be composed of detached ore-seams, sometimes

running parallel to each other, which are imbedded in a quartzose porphy-

ritic mass 150to250feet wide. The central body, which has a western clay-

seam running very regularly, and separating it from the above, shows a

narrowing at cross-cut No. 3 in the California, and the wiugs sunk below
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the 1,500-foot level prove that the ore descends southward. The clay at

a resembles the clay at c, but also that at b; and unfortunately the stopes,

&&, at cross cut No. 2, in Virginia ground, do not allow of an examina

tion whether a was connected with b. But it is not likely that the clay

swings from a to b and back to c,and Mr. Luckhardt does not consider b

to be theproper eastern clay. Theporphyry which isencountered in cross

cut No. 2, in the California ground, to the east of the ore, .may be an

intrusion, and may have cansed the narrowing of the ore in cross-cut

No. 3 in the California, and its apparent widening in cross-cut No. 2 in

the Virginia. Mr. Luckhardt concluded therefrom that it may be possi

ble that the clay at a and c is the same, and that the porphyry at No. 2,

California, had some influence upon theore west of it, while south and east

of it it had none, or vice versa. It is noteworthy that while the feld-

spathic porphyry, which constitutes almost exclusively all the so-called

" horses " of the Comstock lode, is invariably void of all precious met

als, there is at x, in California cross cut No. 2, a porphyry-belt close to

the ore-body, in which the pyrites (so characteristic of the eastern por

phyries) is replaced by silver-ore in places, so that it showed $10 to $20

per ton by assay, though barely to be distinguished from the porphyry

farther east in outward appearance. It may be, therefore, that, by

pushing considerably eastward the work at b and x and farther north,

the clay o will be found beyond this porphyry. This would prove the

entire ground for over 900 feet northeast and southwest and for 300

feet southeast and northwest to belong to one ore-body.

The west wall of the Comstock, as indicated by present workings,

is supposed to have in this place a nearly north and south direction ;

and the western boundary of the ore-body must meet it on the south at

an angle of 40° to 45°, while the eastern boundary of the ore must

meet it to the south at an angle of 65° to 70°. It is possible that this

ore-body will be found to flatten against the west wall of the Comstock

fissure, ran with it, and widen again to the southward. Should this be

the case, we would naturally expect at e some intrusion different from

the vein-matter which has so far been exposed at e for 300 feet in depth.

But the quartz developed by the 1,200-foot level at the south line of the

Virginia Consolidated mine, which carried $40 per ton, is, to all appear

ances, very massive, as is also the quartz which, on the 1,300-foot level

of the Virginia Consolidated, lies 400 feet north of the company's south

line and carries fine ore. Considering, also, the 300 feet length of ore

90 feet wide, which the 1,400-foot level of Virginia developed, it appears

that the facts will hardly sustain the theory just mentioned ; and it

seems more probable that a third ore-body, lying in echelon with the

other two, will be developed to the south and east, appearing in the

1,600-foot level in Best & Belcher. But this difficult question requires

further light from connected explorations and careful stndy.

Contrary to the generally-accepted theory, Mr. Luckhardt is of the

opinion that the main bulk of this ore, whether it prove in time to be

one or two bodies, will be encountered in the Virginia ground and south

of it. rather than in the Consolidated Ophir farther north. The greater

amount of explorations in depth to the north, aided perhaps by specu

lative purposes, has created an impression that the northern ore-body,

shown on the sketch in California cross-cut No. 4, and the ore found in

the Ophir, prove the northward extension and the northward pitch or

inclination of the great bonanza. But it is more likely that they belong

to a parallel outlying body or group of seams, and that the middle body

is not connected with them.

It is impossible to estimate the amount and value of ore standmg in
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the Virginia and California ground. As has been remarked, the ore

varies in quality. Extraordinarily rich streaks are met with. In some

places for 50 feet in the cross cuts the ore assays $900, and again

sections of 200 feet assay $150. Cross-cut No. 2 in the California, for

80 feet across the ore, assays $412 per ton, and, on the other hand, in

some places the ore will not assay above $50 ; as, for instance, for 50 feet in

Virginia Consolidated cross cut No. 2, near the west clay. Fabulous

reports and estimates have been given, varying from $150,000,000 to

$1,500,000,000 "in sight." It is reasonable to suppose that the ground

from the Best & Belcher north line to the Ophir south line, and in

depth from the 1,300 to the 1,550-foot level, will yield, jndging from

present developments and present yield, ore for two years to come at

the present rate of extraction, viz, 450 to 580 tons daily. The quality

of the ore is a matter of pure speculation. At present the average is

about $150 per ton, but $300 to $500 ore can be extracted at will, by

selecting the stopes. Mr. Luckhardt thinks that $160 may possibly be an

average of the whole mass referred to ; but this is merely a prndent

guess. At this rate there would be over $60,000,000 " in sight." But

such calculations are at present futile. The width and length of the

ground to be exploited necessitates considerable care in working. Ex

perience has shown, in the south portion of the Comstock, that the

present mode of timbering, although convenient for wide spaces, is de

ficient in strength. The caving of timbered spaces has cansed the loss

of good ore-ground. To obviate this difficulty, the ground is now worked

in sections of 50 by 60 feet and timbered in the old way ; but every

fourth set is then filled up with heavy 10 by 12 and 12 by 12 inch timbers

across the whole 60 feet and up to the .top of the stopes, all well

keyed in, so as to form a solid bulk-head of timber. Narrow passages

are left at long intervals, and the rest of the space between the bulk

heads is filled with waste from the upper or lower prospective works.

It is a very expensive method, but cheaper than masonry would be. ;

The Consolidated California is not as yet producing ore, and it will be

some time before the shaft will be completed. The adjoining mines

need the full capacity of their respective shafts to hoist their owu ores.

The Virginia Consolidated Company has erected a very fine mill, close

to the shaft, capable of reducing 250 tous of ore daily. A tram-way

leads to the mill from the shaft.

The following description of this mill is taken from the Virginia Inde

pendent :

The site is to the north and oast of the hoisting-works, and between the two the

descent is such that the ore can be run from the level of the surface of the hoisting-

works and reach the mill at its very pinnacle. The ground covered by the mill also

descends very rapidly to the east, so that the ore falls naturally to the stamps; from

the stamps, by distribnting-sluiccs, the pulp drops to the tanks, from the tanks to the

pans, and so on down by a gradual descont to the agitator-room. Some idea of the

dimensions of the mill may bo gained from the following particulars: The battery-

building is 110 feet long by 48 feet wide, the pan-building is 195 feet long by 92 feet

wide, the engine-room is 58 feet by 92 feet, and the retort-house 25 feet by 60 feet, the

whole covering over 26,000 square feet of ground. Besides these buildings, there is an

office, 20 by 30 feet, fronting on G street.

The engine is a compound condensing or low-pressure engine of 600 horso-power,

with cylinders 24 by 48 and 48 by 43 inches, respectively. The steam is admitted into

the 24 by 48 cylinder and cut off at the half-stroke. It is then taken into the expan

sion-cylinder, whioh is 48 by 48, and contains fonr times the cnbical contents of the

smaller one, and thus an expansion of eight times is gained. After leaving the expan

sion-cylinder tho steam exhausts into the condenser. This gives the vacnum-power,

or tho power resulting from the atmospheric pressure at this altitnde, in addition to

the expansive power of tho steam. The engine-shaft is 14 inches in diameter, and car

ries a band-wheel 18 feet in diameter, weighing 33,000 pounds, which drives the bat

tery part of the works. This shaft itsolf weighs 15,000 pounds, and the approximate
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weight of the whole engine is 100,000 pounds, or 50 tons. The fonndation of this

ponderous piece of machinery contains 450 cubic yards of masonry, laid in cciuent, and

weighs 600 tons. This engine-shaft is conpled to an extension 11 inches in diameter,

which drives the amalgamating part of the works.

The boilers which supply this monstrous motive-power with steam consist of four

pairs, 54 inches by 16 feot, so arranged as to run a single pair at a time or all

together. The smoke-stacks are 42 inches in diameter, and stand 90 feet from the

ground. There are, also, in connection with the boilers, two steam-pumps, for feed and

fire purposes. To these a water-hose is constantly attached, and ready for use in case

of fire. The roof of the engine-room rises to the height of 50 feet ; the western earth

or embankment wall is 22 feet high, built of hewn trachyte-rock, and, with the other

embankment-walls, contains 4,000 perch of stone.

The mill is connected with the hoisting-works by means of a covered trestle-work,

44 feet in height at the mill-end. The same cars used in the mine will be run in trains

by mule-power from the mine, 278 feot, to the mill. The trains will consist of from sis

to ten cars. It will take a car-load every fi'vo minutes to supply the demands of the

mill. These cars are dumped into chutes, one on each side the center, from which the

fine ore sifts into the ore-bins below. The part of the ore first dumped is carried back

from the center by chutes, and thus becomes equally distributed into the feed-bins.

From the feed-bins the ore is taken by Tulloch's self-feeders and given to the batteries

as it is required.

The batteries are driven from a counter-shaft propelled by the large band-wheel

below, the connection with which is made by a belt 24 inches wide and lfi0 feet long.

From this counter-shaft the batteries are driven by 14-inch belts 60 feet long. The

batteries are run in sets of ten stamps each, and clutches are so arranged as to stop any

ten without interfering with the working of the other machinery. Tho batteries con

sist of 60 stamps of 800 pounds each. The mortars are so arranged sis not to interfere

with pntting shoes and dies into the batteries, as they discharge at one side, and are

two nearly together instead of separately and in the center. From each division of 30

stamps there are distributing-sluices, which couvey the pulp into the settling-tanks.

From the tanks it is shoveled out upon tho platform in front of the pans. Thtro are

16 pans on each side. These are flat-bottomed, 3 feet in diameter, and calculated to

hold about two tons each. The pans have steam-bottoms, and are arranged to admit

live steam into the pulp or under the bottom. There is a settler to each pair of pans,

making 8 on each side. These are nine feet in diameter and 3 feet deep. From tho

15 settlers the pulp is discharged into 4 agitators, and these discharge iu turn into

the tail-sluice, which is placed at tho end of all the other appliances. The heavy stuff

in tho agitators will be cleaned out twice every twenty-four honrs, and subjected to

farther working by 4 more pans and 2 settlers placed in tho agitator-room.

The quicksilver-tank is placed in the store-room under the ore-bins, and will come

down pipes to the distributing-tanks in the pan-room. From these tanks it will bo

distributed through pipes to the charging-bowls of tho pans. After passim; through

the pans and settlers, it is discharged from each settler direct into each strainer. A

pipe leads from the bottom of each strainer to the main receiving-tank, which is placed

below everything and in the center of tho pan-room to catch all; and from that it is

pumped up into the main distributing-reservoir again. There are two of these reser

voirs, one on each side.

The amalgam remains in the strainers, and is taken by an amalgam-car, holding

about 20 tons, which runs through the center of the pan-building to the retort-room.

The same car takes retorted silver back into the mill-circulation. Each pan and set

tler can be stopped without interfering with tho other machinery. Each row of pans

and battery has a traveling-tackle, for convenience of handling the stamps and pan-

mailers. The strainers are provided with locks and covers for protecting tho amal

gam. The retort-room is built of brick, and contains 4 retorts, each of which is

calculated to hold 2,000 pounds. These are so arranged that any one or more of them

can be run. Tho flues lead into a brick chimney 50 feet in height. Back of tho reduc

tion-works is a cooling-reservoir, about 200 feot square, where tho water from tho con

denser can radiate its heat and attain the required temperature to be used again.

The mill cost, it is said, including the grading, $250,000.

It is the intention of the present manager to erect another and smaller

mill, of 25 tons capacity, for the treatment of the first-class ores, which

will need roasting.*

A connection with Gould & Cnrry and Ophir, in the lowest levels

of this mine, secures ventilation.

'The ore from this ground of the Virginia and California Consolidated mines has the

peculiarity that the lower workings show an increase in the proportion of gold over

the ore from the upper levels, (1,300 and 1,400 foot levels.)
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Adjoining the Virginia Consolidated to the south is the Best &

Belcher, which has been explored within the past year to a small exteut

through the Gould & Curry workings. It was close to the south line of

this mine that, two years ago, the first signs of the now exposed bonanza

were discovered. It has uo separate shaft or hoisting-works of its own.

In its ground, at 1,200 feet depth, the above-mentioned quartz-body wa*

found, which will, when well explored, lead undoubtedly to the finding

of much good ore. Jn the 1,500-foot level, at the Gould & Curry north

line, a winze was sunk, which penetrated into the west wall and met

some ore. Assays run from $5 to $25. This work is west of the quartz,

and is comparatively dry. It was continued to the 1,700-foot level, and

drif ts northeast and southeast were run from it, which met some ore,

sustaining the opinion above suggested, that the ore from the Virginia

will find its deepest point south.

Work is progressing slowly here, and the cross-cutting eastward can

not be continued much farther, as the Gould & Curry has at the 1,700-

foot level all the waters of the Virginia and California Consolidated

levels down to 1,550 feet to contend with, and fear is entertained that

if this quartz is broken into it will flood its works. This flow of water

is an indication that the quartz-masses of the two mines named pitch

southward, through Best & Belcher, into the Gould & Curry 1,700-foot

level.

Gould & Curry.—This mine has reached to the 1,700-foot level with

its shaft. and a wing sunk near the north line, on joint account with

Best & Belcher, has penetrated abont 100 feet deeper. The waters

coming from the north are so abundant that this 1,700-foot level has

been only part of the time accessible. Work eastward and northward

progresses slowly. The quartz of the 1,300-foot level looks very well,

but developments of importance are expected chiefly from the 1,600 and

1,700 levels, possibly the 1,500. The old workings have yielded no ore

this year. In fact the bonanza has occupied all minds, and the principal

work of the Gould & Curry has been to pump water for the others; bat

better things may be looked for.

Savage.—This mine has attained a vertical depth of 2,200 feet. The

shaft is vertical for 1,300 feet, then inclined at 38° east for 160 feet, and

was then changed to 45°, continuing to -the present bottom. During

tbe past year, the 2,000-foot level was opened from the incline, which

lies east of the vein. A cross-cut 100 feet west met with the east clay,

which is Jiere from 6 to 12 inches thick. Tbe vein was found to be abont

100 feet wide here, and composed of quartz and porphyry. Near the cen

ter of it a few small ore-seams were found ; the whole mass would assay

from $ 1 to $20. The work was carried south on this level, and connected

with the Hale & Noroross workings. A cross-drift 25 feet north of the

south line showed the vein 120 feet wide. Quartz predominated here

over the porphyry. The ore-seams were also found here, but do not con

tain sufficient ore to pay for extraction.. As the vein wast wider south

than north, or at the incline, a winze was sunk 100 feet north of the

Hale & JJbrcross line, which penetrates down to the 2,200-foot level. It

was sunk east of the vein to avoid the water. A drift south for 120

feet has been run from this winze, but all the work is east of the vein.

At the same level the ground north was explored for 000 feet, with cross-

drifts every 100 feet, showing about 100 feet of vein-matter. Toward the

north, porphyry predominates over the quartz ; toward the south the

contrary is the* case. The 2,200-foot level has been opened so far with .

a cross cut 175.feet west of the incline, but no cast wall has as yet been

found.
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The 1,900-foot level has been more thoroughly explored. It shows

less quartz than the 2,000-foot level. It has a drift to the south hue.

About 300 feet north from Hale & Norcross a cross-drift showed the

vein to be 402 feet wide from the black dike to the east wall, but

composed mostly of porphyry. The 1,900 has been connected with the

2,200-foot level east of the vein, and gives very fair ventilation.

The quartz in the 2,000 north and south level and its improvement

toward the south, and the fact that it carries some ore, leads to the

belief that the 2,200 level in the southern portion of the mine may pos

sibly develop a body of ore. From analogy furnished by the history of

the Comstock, this is certainly to be expected.

The company has under construction a splendid piece of machinery

west of the present hoisting-works. The engine has two cylinders giv

ing 400 horse-power. The round-steel-wire cable is to be used in prefer

ence to the flat, and it is claimed that the plant will be adequate to

work to the depth of 4.000 feet. The old 400, 500, and 1,000 foot levels

have been overhanled, and passages have been opened for air-connections.

The mine produced no ore during the year.

Hale & Norcross has attained a depth of 2,200 feet, but nothing new

and noteworthy has been developed. The mine is very closely managed.

During the year 17,469 tons of ore was produced, which yielded

$295,361.12. The larger part of this ore came from the eleventh and

fourteenth levels—but about three-sevenths came from the old second,

third, and fourth levels—and to all appearances the mine will continue

■to yield from the old workings and the tributaries, and u left-ground " of

the ore-body of the sixth and seventh levels, possibly 1,200 to 1,500 tons

of $1,400 to $1,700 ore per month for some months to come.

Both east and westward of the described ground, numerous old claims

and titles have been hunted up within the last year. Surveys have been

wade for some of them, patents obtained by many, and work has been

commenced on more than 40 of them, all represented by an incorpora

tion issuing and dealing in the respective stocks. Probably in the

course of time much litigation will arise, when these workings penetrate

to a sufficient depth (if the companies do not die a natural death) to meet

with ore. In the mean time the old companies which are on the Com

stock leave them unmolested. Some of them have quartz and porphyry

resembling that of the Comstock, and the " clay- wall " theory may one

day be again tenaciously contested. That there are metal-bearing veins

existing east of the Comstock is an established fact, and that the east

ern boundary of the Comstock is a bard thing to determine is equally

true. In the conflict of theories, probably nothing will be left for the

contestants but to connect in ore with one another or come to compromises.

The companies east of Hale & Norcross have erected large and ex

pensive hoisting-works—as, for instance,the Julia, Senator, &c—sindhave

penetrated as deep as 1,400 feet, but most of their underground work is

done westward from their shafts toward the Comstock. In the Julia

some ore-bearing quartz was encountered, but it is claimed to lie in the

Chollar Company's ground.

Four miles northeast from the Utah some quartz has been found, in a

vein 4 to 6 feet wide, which assayed as high as $80 per ton. It does not

at all resemble the Comstock quartz, being much more compact, and

carrying very little gold. By next year it will be possible to give more

information concerning this deposit. Thus far, nothing noteworthy has

been developed.

II. The middleportion ofthe vein, inclnding Chollar, Bullion, Exchequer,

Alpha, Imperial, Empire, and the small Gold Hill proper, an aggregate

i
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of 1,800 linear feet, gives much fairer hopes for ore this year than *the

past. Under the stimulus of the eastern developments in Virginia Con-

solidated, &c, on the north, and Crown Point, &c, on the south, the

1,200 feet of ground, inclnding Bullton and portion of the Chollar which

had laid unnoticed and unprospected for a long period, has at length

been explored to some extent, and with flattering results.

The Chollar is still at work on its apparently never-to-be-exhausted

muss of low-grade ore at and near the surface, and is still producing

about 60 tons of $20 mill-ore per day. The fact that the Hale & Nor-

cross workings showed ore led to the former prosecution of explora

tions exclusively north of the Chollar shaft, the ground south and east

bemg thought barren. Within the past year the shaft has been repaired,

and the incline opened to 1,300 feet in depth, and work was started in

earnest on the 1,050 and 1,150 foot levels, south of the shaft. The vein

is apparently much wider than it proved to the north and above these

levels ; the labyrinth of clay and argillaceous and porpbyritic matter

which there filled the vein ceases on the south, and quartz takes the

place of these minerals. Here and there spots of ore are encountered,

and the company now hopes to find- ore in paying quantities—a hope

which is strengthened by the finding of quartz in the Julia mine aud

by the developments in the Bullion described below.

Bullion.—Much credit is due to the owners of this mine, who, nnder

adverse circumstances, almost unvaryingill fortune, have never through

many years abandoned the explorations lor a single day. They have

carried on their work, partly through their own shaft, (down to the depth .

of 1,400 feet, i. e., 800 feet vertical, and then inclined at 45° east to the

1,400 level,) and partly through the Imperial-Empire shaft. In the Bul

lion shaft, at the 800-foot level, they are 150 feet west of the west clay

of the Comstock. Cross-cutting 400 feet east from the shaft, they

passed through porphyries and clayey matter, carrying abundance of

sulphate of lime. Drifting was done here for 10.0 feet in a southeast

direction, (east of the west clay, and therefore within the vein,) and the

small quartz seams near the shaft were found to unite into 15 feet width

of solid quartz, resembling much the quartz-body which the Alpha 500- •

foot level showed, and also that of the Yellow-Jacket 1,100-foot level,

but not to be supposed to belong to either. After 100 feet of drifting

farther south, near the west clay, the quartz became much wider, lay much

flatter than it had done to the north, and assayed from $10 to $15 per ton,

having very little porphyry intermixed. ,To this quartz reference will be

again made below, since it has been supposed to be identical with the

quartz of the 1,700- foot level of Imperial, in Bullion ground.

The old workings have, been overhanled. The quartz-body which

came from the Chollar at the 400-foot level is from 50 to 110 feet wide,

carries low-grade ore, ($10 to $12,) ending (barren) at the east wall in the

1,200-foot level, 300 feet south of the Chollar lino. This body lay 500

feet northeast from the quartz above described in the 800-foot level. It

really never yielded anything worth extracting below the 800-foot leveL

In the 500 and 600 foot levels this body still exists, bearing low-grade

ore; but none has been extracted in that portion, and only lately has

work been commenced for its full exploration and exploitation. The

Imperial and Empire having finished exploration in its 1,700-foot level,

the Bullion Company worked 1,050 feet northeastward from the Im

perial shaft in this level. This work lies 700 feet farther east, and 430

feet tower, than the 1,400-foot level of Bullion proper. These 1,050 feet

from Imperial followed the " black dike" through the Exchequer ground ;

and 10 feet north of the Bullion south line a cross-cut east was made,
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64 feet in length, before the west clay wall was struct. This 64 feet

traversed a quartzose breccia, often found on the Comstock, lying be

tween the west clay and the black .dike. It assayed here from $10 to

$30 per ton. The same material was found 30 feet wide at the 1,400

foot level of the old Bullion incline, 700 feet west of and 430 feet above

this work of the 1,700-foot level, where the quartz-body east of this ma

terial, (already referred to as found in the 800-foot level) was followed

for 200 feet south and 200 feet north from the bottom of the incline, and

iound to be from 86 to 125 feet in width, and showing ore in seams and

bunches, assaying from $ 10 to $35 per ton, ending (in ore) 200 feet south

of the incline, but apparently gathering strength m the northern por

tion of this 1,400-foot level, where its northern terminus has not been

exposed. Now, in this 1,700-foot level of Imperial, continued into the

Bullion ground, the first eastern cross-cut was made, as I have said, 10

feet north from the Bullion south line, cut through this brecciated belt,

which in places showed ore-fragments assaying as high as $180. It lies

between the " black dike " and the west clay of the vein, and the cross

cut has not passed as yet into the quartz east of it a sufficient distance

to permit any conclusion as to what may be expected from it. In the

Bullion ground, 90 feet north from this first cross-cut, another cross-cut

eastward is now in progress, and has run so far 30 feet in quartz east

of the breccia. This quartz shows some very fair ore in seams, assay

ing as high as $45. It is the same as that developed in the 1,400-foot

and 800-foot levels, just east of the west clay. There is, therefore, a

considerable piece of ground (700 by 430 feet in Bullion alone) yet unex

plored, while above and below the 430 feet of vertical height ore has

been exposed. Moreover, the west wall at the 1,400-foot level runs

north 5° east, at the 1,700 it runs north and south; the west clay at the

1,400-foot level runs nearly north 6° east, while at the 1,700-foot level it

runs in Exchequer north 10° east, and the east clay, which bounds this

quartz-body in Imperial and Exchequer, runs north 6° east, but in a

distance of 150 feet northward changes in Bullion to north 20° east. If

this course continues, it will widen in Bullion the distance (at 200 feet

north) between the west and east clays to 125 feet, instead of only 35

feet; and if this quartz maintains its character, which it has every ap

pearance so far of doing, it will make a very formidable body in going

north, and will very probably carry a compact ore mass. I believe there

baa been no instance in the history of the development of the Comstock

where a quartz-body 100 feet wide did not carry a body of ore. As a

role, the wider the quartz the more extensive the ore- body. The ore

from the quartz just described, carries two-thirds silver to one-third

gold, while the deepest body in Chollar carries three-fifths gold to two-

fifths silver, and the upper body two-thirds gold to one-third silver.

This quartz, therefore, cannot be taken for a continuation of either.

Judging from analogy, it may be expected that explorations in this

ground from the 1,100 to the 1,700 foot level will develop large masses

of ore ; certainly the indications are in the highest degree favorable.

Imperial.—This mine has attained a depth of 2,100 feet, an increase of

200 feet in the past year. The 1,850-foot level has been opened this year,

and the vein found much wider. The 1,700-foot level showed the vein to

be narrow, especially in the northern portion of the mine. The 1,700 foot

level iu Exchequer showed the east and west clay coming nearly together.

Tor instance, 80 feet north of the Exchequer south line the east and

west clays come within 15 feet of one another, but the distance increased,

190 feet uorth of the Imperial north line, to 30 feet. The 1,850 level

was run -75 feet east from the incline, and a drift was pushed south
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nearly to the Yellow Jacket line. No cross-cuts were made to demon

strate the width of the quartz or of the vein itself. At 100 feet east

of the west clay, opposite the incline, the quartz was not very por-

phyritic It was followed south 70 feet, where ore of fair quality was

encountered, (width not known.) A winze was sunk here 175 feet, at

an angle of 42° east, which went through ore in seams for 60 feet below

the 1,850 level. This ore was followed for 125 feet in a southwest direc

tion. It is $60 mill-ore—higher in grade, though not as heavy a body,

as that found in Bullion. These developments, although much more

favorable than any made in Imperial for five years past, do not promise

permanent profit, unless the 2,000-foot level should demonstrate the ex

tension of this ore. The 2,000-foot level was run south 20° east and.

entered the vein, which here carries quartz and porphyry in width not

yet determined. Work here is progressing south as fast as possible to

connect with the winze coming down from the 1,850-foot level, in order

to ventilate both levels. The stifling air (at 120° Fahr.—atemperature

which ventilation will of course at once reduce) makes projecting very

expensive. •

III. The southern portion of the Comstoch, from the Imperial south

ward.—Yellow Jacket has attained a depth of 1,840 feet. The vein shows

in depth a flatter dip east than above, and in consequence the incline '

following it pitches 35° east from the 1,600-foot level down, while above

the 1,600 level its pitch was 45°. During the past year the 1,740 and

1,840 foot levels were opened. The 1,300 and 1,400 foot levels had devel

oped a body of quartz which carried principally gold, but not in paying

quantity. The 1,540-foot level met the east clay 330 feet east from the

incline. The vein was found nearly 300 feet wide, and was followed north,

and south to the boundaries of the claim. Cross cuts were run at every

200 feet, and the quartz of the 1,300 and 1,400 foot levels was found, but

no ore of value. This level will soon (in a few days) be connected with

the 1,700-foot level of the Imperial for ventilation, and this will also en

able the smaller mines between the Imperial and Yellow Jacket topros-

pect their ground at that depth. At the 1,740-foot level the vein was

reached 220 feet east of the incline, and found to be 350 feet wide ; but

it carries less quartz than in the upper levels. The east wall is well de

fined, and dips 40° east. The vein was followed south to the Kentuek

line, and north to within 300 feet of the north line; and found to be

filled principally with porphyry. The north drift is still advancing, and

is now 450 feet north of the shaft. No cross-cuts have been run here.

The 1,840-foot level was advanced to date, (April 1, 1875,) 81 feet east

from the incline, and 200 feet will have to be run to reach the veiu.

The mine produces, at present, no ore.

Kentuek.—At, the 1,540-foot level of the Yellow Jacket, a connection

with Crown Point was made through the Kentuek ground. The vein

was strong, and carried as much quartz as it did in Yellow Jacket, but no

ore was found, except in small straggling seams. At the 1,740-foot level

the vein is being prospected, and it is probable that some ore will be

found, since the middle ore seam of the 1,600-foot level of the Crown

Point extends north into the Kentuek. (See remarks ou Crowu Point

below.) The mine yielded a small quantity of ore from the 800 and 900

foot levels frpm the old workings during the past year, and there is

low-grade ore yet standing in the mine, which will, some day, be ex

tracted.

Crown Point.—This mine reached a depth of 1,700 feet. The incline

commences at the 1,000-foot level and sinks at an angle of 36° east.

The old ore-body from the 500-foot level has been quite worked out,
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having ceased entirely at the depth of 980 feet. The newer body, which

is now productive, and has paid all the late dividends in Belcher and

Crown Point, commenced at the 1,000-foot level, extended at the 1, 100-

foot level 275 feet north of Belcher line ; at the 1,200-foot level, 300 feet

north; at the 1,300-foot level, 325 feet north; at the 1,400-foot level,

325 feet north ; and has been, up to April, 1875, worked for 350 feet

north from Belcher line in the 1,500-foot level. During the past year

the mine has produced from these levels 176,745 tons of ore, of an

average mill-value of $65 per ton. The 1,600-foot level has advanced

200 fe*t east, and has reached the quartz of the upper level, and met

with what seems to be another body of ore which lies between the

east and west ore-bodies of the above levels, only farther north. (It is

this body which may be expected to extend into the Kentuck ground.)

The 1,700-foot level has just been opened and the landing-station fin

ished. No prospecting work has yet been done here.

In all these levels, from the 1,000-foot level down, the general forma

tion of the vein holds good for the Belcher also ; and a concise general

description of ft, based upon Mr. Luckhardt's careful personal stndy,

and applicable to both mines, may be of interest. The total width of the

vein is not demonstrated. The west wall has a general north and south

course, and stands for 600 feet deep wherever exposed at, say, 50° east.

The 1,000-foot level showed a comparatively ore-barren quartz-mass,

(showing only small spots and seams of ore,) 80 to 100 feet in width,

which lay from 20 to 60 feet east from the west wall. In this quartz all

the ore-bodies found above this level disappeared, pinching out into thin

seams as they came down into it. It is bounded on the east by clay

and porphyry ; runs nearly parallel with the west wall ; has been cut

through by the incline about 80 feet above the 1,500-foot level, where it

seemed not to be so wide as above. This quartz-body carries little por

phyry, and only a very small percentage of carbonate of lime. It dips

48° east. No explorations have been made in it since the 1,000-foot level

cut through it. At the 1,100-foot level the quartz-body which has fur

nished all the ore for the past three years was encountered 275 feet

east of the shaft, being divided by porphyry and quartz from the west

ern quartz. Once cut in the 1,100-foot level, it was explored upward,

and found to extend above the 1,000-foot level. As depth was attained

it widened, and, instead of maintaining a distinct boundary to the east,

it became more and more mixed with porphyry. Strange to say, nei

ther the Belcher nor the Crown Point Company has ever had the curi

osity to explore the ground east of it at any point farther than 65 feet.

This quartz-mass varies in width from 90 to 250 feet, and carries, in

places, large quantities of carbonate of lime, especially in its western

portion. Explorations so far have proved that it contains two distinct

bodies of ore, namely, an eastern body, which has no lime, and a west

ern, which has a good deal. These two bodies unite at the 1,500-foot

level of Crown Point, about 350 feet north of the Belcher line, and sepa

rate in the Belcher ground, so that about 400 feet south from the Crown.

Point line the distance between the two is 115 feet, filled with quartz

and porphyry. (The porphyry is identical with that which constituted

the so-called east porphyry of the Comstock, at and above the 500-foot

level.)

The western body kept a steady dip of 45° east, had its widest place

at the 1,500-foot level, and carried the ore universally in seams alternat

ing with barren crystalline quartz and calcite. At the 1,500-foot level iu

Crown Point it had become too poor to work with profit. The eastern

body continues deeper than the 1,500-foot level, but lies uow (at 80 feet;
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below the 1,500-foot level) at an angle of 27° east, and its course is south

20° east. It has carried its ores more evenly disseminated through the

entire quartz-mass, and has been the stronger of the two bodies.

Wherever the quartz widens the silver diminishes. The southern por-

tiou of it, in Belcher, some 50 feet south of Grown Point, gave, as

assayed by Mr. Luckhardt, 845 in gold and $8 in silver per ton. Now

these two bodies diverge southward and downward at and below 1,500

feet depth, and the material between them in the north portion, where

they are near together, is wholly quartz. In this has been found the

third body, above referred to, which may prove a large one, extending,

as has been remarked, into Kentuck. The small ore-seams in the west

body and the general appearance of the ground lead to the belief that

this third body will be larger northward than southward. It is less

likely that the porphyries which show themselves in the gap southward

will give way to quartz. Moreover, this intermediate quartz to the

north is probably the identical quartz body which the 1,100, 1,300, and

1,400 foot levels of the Yellow Jacket developed. The proportion of

the gold and silver in it being the same, is additional proof. If these

views are correct, it is highly probable that within the year a fine ore-

body will be found between the centers of Yellow Jacket and Crown

Point in the quartz which shows itself at both points. The 1,600-foot

level of Crown Point, about 365 feet south from the Kentuck line, has

very recently encountered ore in the region referred to.

Tue two bodies already known were explored by five winzes, one

being sunk where they join on the north and two in each body farther

south. With the exception of considerable solid ground in the east

body, the greater part of both has been worked out. The present yield

per day is about 500 tons of $30 mill-ore, and there is still standing

fully nine- months' supply from the lowest points explored by the winzes

below the 1,500 foot level to the 1,300-foot level and north and south of

the present stopes. The 1,300 foot level showed the ore in the widest

place 130 feet, and between the 1,300 and 1,400 are about 125 feet

length of ore-ground, standing 40 feet high, averaging 40 feet in width.

Below the 1,300-foot level, 350 feet from the Belcher line, the two bodies

come together, and at the Belcher line the space between the two is 88

feet, and the west body is poor. At 35 feet north of the Belcher line is

the south winze, now 49 feet deep in the east body. The west body has

been exhansted at this point. At the 1,400-foot level the south winze

is 40 feet north of the Belcher line, and connects with the 1.500 level.

The middle winze is 135 feet north of the Belcher line, and the north

winze 300 feet north of the Belcher line—all in the east body, and all

showing the same quality of ore as above stated, (average $35.) At

the 1,400-foot level the ore is 50 feet wide, and is known to extend from

the north winze to the south winze, 300 feet in length. The west body,

36 feet wide, is exhansted on this level. Stoping has been commenced

40 feet above the 1,500-foot level north, where the west body gives out

in ore—i. e., stops short, without first decreasing gradually in its ore-

contents. The west body has two winzes in it between the 1,400 and

the 1,500 foot levels, which, however, proved but poor ore, ($20 mill-ore.)

At 40 feet north ot the Belcher line in this level a cross drift east was

run for 60 feet, but no east wall has been found. At 140 feet farther

north another eastward cut was opened, and continued 65 feet east be

yond the ore, with the same result. Here the east body is 10 feet wide,

dipping very flat eastward. Here the west quartz (away to the west of

the west body) has never been explored. Farther north the 1,500-foot

level had to pass 60 feet of quartz width before it came to the west
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quartz body. About 140 feet north of the Belcher line the east cross

cut shows, 60 feet east of the east body, some fine quartz stringers, and

it is surprising that no work further east was done here, as it certainly

ought to have been. There is no east wall visible. Below the 1,500-

foot level no ore has been extracted. The west body is, so far as ex

plored, valueless, the ores being too poor to pay for working. The east

body goes off very flat, and shows signs of weakening. The future

success of Crown Point depends much ou the explorations and its results

now pending in the 1,600 and also the work east in the 1,500 foot level,

which ought to be undertaken without fail. The incline bottom is now

3G7 feet south of the Kentnck line ; it traverses the company's ground,

commencing at the 1,000-foot level at the Kentuok line. The cars used

for hoisting ore and waste lift 7 tons, using round ropes of steel. The

dead- weight of the incline-rope which has to be overcome is 17,000

pounds. The company has an extra incline-engine of 134 horse-power,

a splendid piece of work. The incline car has brakes attached, and all

are made after the pattern of Mr. H. Donelly, of whom I spoke last

year, who now is in the Belcher, and showed his good sense there in all

the contrivances and appliances for using compressed air.

Belcher has attained a depth of 1,580 feet. The shaft is 850 feet ver

tically, whence begins the incline, 250 feet south of Crown Point. The

ore here in Belcher extended up to the 900 foot level, and a considerable

quantity of $30 ore is still standing here between the 900 to 1,050 foot

level. Below 1,050 feet all the ground has been excavated for 300 feet

south from Crown Point, and for 60 to 100 feet in width, (horizon

tally,) down to the 1,300-foot level. Some low-grade ore is standing

south of thestopes; but it is pinching out fast. The heaviest body is

the west body of the two above described. At 1,150 feet the ore has

been found to extend 380 feet south of the Crown Point line, at least,

but it may go 50 feet farther. It yields $25 per ton. At 1,200 feet, 60

feet from the Crown Point line, the east body of the Crown Point is

visible, and 50 feet wide.

At 50 feet above the 1 ,300-foot level the ©re is only 15 feet wide, and

has been worked for 400 feet south of the north line, where it was at

least 60 feet in width, and of excellent quality.

At the 1,300-foot level connections are made with the Overmann, the

Crown Point, and through the latter with Yellow Jacket and Imperial.

Below the 1,300-foot level from 90 to 100 feet in length south from theCrown

Point line has been extracted. The ore is now 12 to 15 feet in width

at this point, and will extend 130 to 150 feet (in all) southward from

the north line, so that, possibly, 40 or 58 feet of ore-ground is standing

here yet. At the 1,400-foot level, 120 feet south of the uorth line, a

winze has been sunk, which shows ore down to the 1,500 foot level.

(Gold predominates over silver. Assays, gold, $44.60 ; silver, $8.10.)

There are two more winzes here, (north,) which also connect with the

1,500 foot level, but the ore is not over $35 per ton. At the 1,400-foot

level, abont 400 feet south of Crown Point, the quartz becomes wider, car

rying less silver the farther south it extends, but it also lies much

flatter to the east. This quartz, I believe, is the southern portion and

terminus of the east body of Crown Point. In all these stopes and below

the 1,400 to the 1,500 foot level there are possibly 12 to J 4 months of

ore-reserves at the rate of 400 tons per day of $30 per ton milling-value.

The product now is about 500 tons per day, varying from $27 to $35 per

ton. In the ground between the 1,200 and 1,400 foot levels several

cross-drifts eastward were run, one of them being 200 feet in length,

but no east wall was encountered. Hence, as far as explored, the vein

H. Ex. 177 14
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bas really a width of over 400 feet, and no east boundary as yet. On

the 1,400-foot level the west clay lies 168 feet east of the incline, but

the west quartz of Crown Point and Yellow Jacket, above named, into

which the upper ore-bodies pinched, does not exist here in Belcher,

south. Explorations ought to be carried on eastward much farther than

has been up to date. The product of Belcher for the year was about the

same as of Grown Point—that is to say, the tonnage. The quality of the

ore was better in Belcher. Mr. Donelly, the foreman, has adopted a

good principle. The mine has in the west wall a streak of soft porpby-

ritic material, in which the company have sunk a shaft 12 by 6 feet, which

is used as an air and a timber-lowering shaft. Through it splendid ven

tilation is produced. One of these shafts had been constructed before,

but was lost by fire from the 1,050 up. It will be sunk west of the in

cline and all levels will be connected with it.

Burleigh's air-compressor and drill do very good service. The sinking

of winzes, hoisting of timbers to the stopes, &c, are very much facilitated

by the engines used underground, fed with compressed air from the

surface, and it is only by using them that prospecting work can be

carried on as extensively as is now the case, in spite of the natural

temperature.

The Overmann.—This mine has attained a depth of 1,150 feet, of which

200 feet were sunk this year. The ground 500 feet north of the new

shaft was explored by a winze, which showed ore in seams of very good

quality. The vein was 200 feet wide, and the 900-foot level showed 18

feet width of quartz which was ore-bearing for 200 feet in length. The

quartz of the 1,300-foot level of Belcher somewhat resembles this, but the

two are probably not the same body. The ore is sparingly distributed.

Not enough work has been done to permit any conclusion as to the

future developments. The 1,100-foot level has been opened 60 feet west

of the shaft, and the ground has been explored for a short distance south

and north. Nothing of note has been developed. The ground yields a

large bulk of water, which necessitates the erection of new pumping-ma-

chinery, and which will retard all work for some months this coming sea

son. South and west of Overmann every inch of ground has been relo

cated and incorporated, and stock issued. The western quartz-bodies

which lie in American Flat have given much employment to miners and.

capitalists during the past year. But nothing noteworthy has been ex

posed. Much low-grade ore exists in the western red-quartz body, which

courses through Devil's Gate and through American Flat, and some of

the companies located thereon are producing from it.

On the south or southwestern branch of the Comstock, toward

Devil's Gate, very extensive explorations have been made during the

year, and the ground east of Justis and in Jnstis has disclosed to the

east of the so-called " red ledge" (which undoubtedly is the south and

southeast outrunners of the body which made Overmann, &c, so famous

in former times) a body of white quartz, very similar in its nature, its

character of ore, and minerals to that which constituted the west body

of the Grown Point 1,200-foot level. In the Justis ground it contains de

tached ore-seams, in which the ores are barely distinguishable from those

of Crown Point, and assay very high. Mr. Luckhardt could not make

a close examination, since the development is very recent. The same

quartz is 50 to 60 feet wide in the Silver Hill and Dayton mines, farther

southwest from the Justis ; but it does not carry the ore as yet. Prob

ably during this year much valuable ore-ground will be exposed in this

direction. The folly of incorporating questionable titles or gronnd be

gins already to show itself between Justis and Woodville. I believe
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that only a connection in ore between the two mines will settle the

ownership. This is the best practical proof, and is not bad, geologi

cally, even.

The Dayton, Silver Hill, Woodville, &c, have extracted much ore

within the year from the red-quartz body, and extensive machinery is

under erection or has already been erected to search for and thoroughly

explore this new white-quartz body. The Silver Hill has attained a

depth of 368 feet vertically, and has explored the ground for 1,440 feet

northwest and southeast and 360 feet northeast and southwest. The

red ledge pinches at 334 feet depth. The quartz (white) is 50 feet wide

here, and lies to the south, widening. It shows by assay from $5 to $15

per ton, but is not compact enough here to carry ore. Apparently the red

quartz has had, even at this level, some influence npon it, and it is not

unlikely that farther east and southeast, possibly a few hundred feet

from the present workings, the porphyry will be less abundant and

quartz will predominate, when ore in paying quantities may be expected.

The red ledge carries an abundance of low-grade ore, which will pay

the company's expenses for one or two years to come. It carries prin

cipally gold. The company is erecting heavy machinery. The same

may be said of the Dayton mine. It has attained 450 feet depth, with

explorations of the ground 750 feet north and sonth by 200 feet east and

west. The red ledge shows much fair milling-ore in sight, but begins

to give ont at or near the 280-foot level. The white quartz sets in at

about this depth, to the east of it, and looks very promising. Assays of

itshow a predominance of the silver over the gold. In Mr. Luckhardt's

opinion, which seems to me based on sound local analogy, the increase

in bulk of this quartz-body will be attended with the appearance of

more compact ore.

Tlw Sutro tunnel.—This enterprise has been prosecuted with energy,

in the face of the natural obstacles and the bitter opposition from hos

tile interests, which has constituted an element in its history almost from

the beginning. With the merits of the legal and other disputes in

which this company is involved I have had nothing to do, and I pro

fess no opinion concerning them. As to the great importance of the

tunnel to" the development of the Comstock lode, and its thorough and

profitable exploitation, I hold the same opinion as I have already often

expressed. The discovery of large ore-bodies at great depth cannot fail

to encourage the enterprise of a deep tunnel ; and the circumstance that

many of the shafts are already near or below the tunnel-level does not

at all destroy the argument in favor of the scheme, based on the advan

tages to be expected from drainage, ventilation, reduced hoisting and

pumping expenses, safety of miners, and gain of water-power by

hydraulic machinery or tnrbines. I introduce here, while preparing

this manuscript for the press, the following account of the tapping of

shaft No. 2, from the Virginia Enterprise of March 12, 1875 :

The tapping of the wateT in shaft No. 2, Sutro tunnel, was yesterday successfully

accomplished, under the supervision of chief engineer of the works, Carl O. Wedekind,

» most accomplished young engineer. He had charge of the central-shaft section of the

Hoosac tunnel, and has had much experience in other large works of the kind. He

took charge of the tunnel as chief engineer May 1, 1874, and has since been conduct

ing that work. It will be remembered that on the 30th of June, 1874, the men were

driven ont of shaft No. 2 by the striking of a heavy body of water as they were drift

ing west from its bottom. The volume of water was too great to be handled by the

pnmps, and the shaft, 1,040 feet in depth, was filled up to within 100 feet of its top.

Work at that point was then suspended until the tunnel-header should be advanced

far enough to tap the immense body of water obtained in the shaft. On the 8th in

stant the regular work of driving the header of the tunnel was suspended, being at a

distance of 8,800 feet from the mouth of the tunnel, and 98 feet from tho water m shaft
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No. 2. A diamond drill was mounted and adjusted by Mr. Wedekind, with the aid of

a transit-instrument for the grade, in order to exactly strike the beader driven east

from sbaft No. 2. A double bulk-bead, built of 12-inch timbers, was constructed be

tween the drilling-machine and the face of the tunnel, with a quarter-inch boiler-plate

slide arranged vertically in its center. Drilling was begun on the 9th instant, at 11

o'clock p. m., the power for the drill being compressed air. It made iw way through

unusually bard rock at an average speed of 18 inches every 15 minutes, dijmieter of hole

being 2 inches. Excepting one interruption of several hours, cansed by the breaking

of the diamond-bit, the drilling went on finely, and on March 11, at 2 o'clock a. m.r

three times three cheers were beard from all when the drill-rod broke through. The

water, coming out at the side of the rod under a head of 835 feet, (to which the water

bad lowered since June,) was white as snow, and quite hard to feel of. Great care was

taken in letting back the drill-rod ; but after a few feet had come out, the friction be

tween the machine and rod and the grip of every man present was no longer sufficient.

It went like a streak of lightning, even not lacking the fiery part, and finally lodged,

back in the tunnel. The plate in the middle of the' bulk-head went down in front of

the hole, changing the 120 inches of water coming out into a beantiful white feather-

shaped fountain. The idea of striking the workings of No. 2 shaft by a diamond drill

through 100 feet of rock, at a distance of one and two-third miles from the mouth, of

tho tunnel, has been doubted by almost every one. Its successful determination estab

lishes here the already well-earned name that Mr. Wedekind has attained by his ac

curate work on the Hoosac tunnel and other places. In three hours the water had.

been lowered in the shaft 128 feet.

The following still later report of progress to May 7, from the Scien

tific Press, is added to this report daring publication :

The following report of progress made in the Sutro tunnel, Nevada, for the week,

ending May 8, was furnished us by Pelham W. Ames, secretary of the company :

Number of feet in, May 1 9,271

Number of feet driven during week... 71

Distance in, May 8, (feet) 9, 342

The work is a conglomerate greenstone base, with angular pieces of trachyte im

bedded, so hard and tough as to require repeated charges in same holes before blast

would take effect. At the lost moment the rock is reported as presenting a more fa

vorable appearance.

The work during the week was as follows: Holes drilled, 372; holes blasted, 405 ;

aggregate depth, 2,303 feet ; average depth, 6 jVr i powder consumed, 1,099 pounds ;

exploders consumed, 506.

The water, which had been running in at the face through an open fissure, was left

behind on 3d instant, when the fissure took a sndden turn to the south. On the 2d

instant 30 inches of water (a new body) were struck, making flow from 4unnel 87

inches, but this has since decreased to 71 inches. This is now utilized for cutting a

wagon-road through a high, sandy bluff, near Carson River.

Temperature of air at heading 79° ; shaft No. 1 east, 76° ; west, 70° ; shaft No. 2,

east, 78° ; west, 80° ; mouth, 63°. Temperature of water at heading, 79° ; sbaft No. 1

east, 77°; shaft No. 2 east. 79° ; mouth, 75°.

Currents of air pass in at mouth and down shaft No. 1, np shaft No. 2.

Report of the Savnge Mining Company for the year ending June 30, 1874.

Mr. A. C. Hamilton, the superintendent, says:

At the date of my last annual report, July 1, 1873, the work of extracting ore from

tho upper levels of the Savage mine had been discontinued for reasons which were

mentioned in that report. It bad become quite evident that the future prosperity and

value of the mine would depend upon what might be developed by deeper working. I

have, therefore, confined our operations during the last twelve mouth* entirely to

the sinking of the main-shaft incline and to the opening and prospecting of the

ground from the 1,600-foot level downward. This work has been pushed forward with

all the force which could be employed to advantage, and it has not been materially

retarded at any time by any interruption.

Up to this time we have not been so successful as to reach any body of pay-ore. But

as each successive level has been opened and explored, the vein has been found to bo

cont inuous, and to preserve its regularity and extent. This fact, taken in connection

with the character and appearance of the vein as shown cn the 1,900-foot level, is en

couraging, and a reasonable expectation may be entertained that the vein will event

ually, and possibly before long, make into an ore-body and yield a revenue, as it did in
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years pagt in the upper levels of the mine. I am looking with much interest to the

development of the 2,000-foot level, which is now being opened, and which we will

™7 soon be prepared to prospect, by running cross-cuts to the west from the east

*«« »f the ledge

the work accomplished and the progress made during the past year may be briefly

inmmed up as follows : On the 1,600-foot level the cross-drifts which had been com

menced have been continued west until they reached what is supposed to be the west

wall. On the 1,700-foot level, the main south drift, which had connected with the

winze, has been continued 60 feet to the south, or Hale & Norcross line. From this

main drift three cross-cuts have been run to the west, one 135 feet, one 280 feet, and

one 60 feet in length. From this level two winzes have been sunk, one 75 feet in depth,

and the other 240 feet on an incline to the 1,900-foot level. This latter winze reaches

the 1,900-foot level at a point 82 feet from the south line. On the 1,900-foot level the

main south drift has been run from the Bhaft incline 295 feet to the south line. From

this drift four cross-drifts have been run west, cutting the vein at right angles, one

302 feet, one 50 feet, one 90 feet, and one 85 feet in length. A winze has been sunk

from this level—on an incline of 60°—121 feet, reaching the 2,000-foot level at a

point 92 feet from the south line. On the 2,000-foot level connection has been made

with this winze by a drift run from the shaft-incline—a distance of 210 feet—following

the east wall. This drift is now being driven southward to reach the south line.

All the work spoken of above has been done in that portion of the mine which lies

on the south side of the shaft-incline. On the 1,600-foot level two cross-drifts have

heen run in the ground lying north of the shaft-incline, one to the west 125 feet, and

the other to the east 245 feet. Below this level (the 1,600-foot) that portion of the

ground which is on the north side of the incline-shaft, and which constitutes more than

one-half of the entire mine, has not been penetrated in any manner whatever.

The shaft-incline has been sunk 534 feet, from the 1,700-foot station down to a point

50 feet below the 2,000-foot station—all the way in hard blasting-rock—at an inclina

tion of 38J6 from the 1,700-foot station to the 1,900-foot station, and 39J° from the 1,900-

foot station to the bottom.

The excavations made during the year, in linear feet, aggregate as fallows:

Feet.

Shaft-incline 534

Main drifts 695

Cross-drifts 1, 689

Winzes 436

To these may be added the large spaces opened in solid rock for the 1,900-foot and

2,000-foot stations.

The power of the pumping and the hoisting engines has been fully equal to the re

quirements of our deep working, and it is quite sufficient for sinking to and opening

another level 100 feet deeper. The large beam-engine, which is used exclusively for

Pimping, 4as sufficient power to drain the mine of water to a much greater depth than

fas yet been reached. But for the purpose of sinking below a2,100-foot level and hoist

ing from below that depth, it will be necessary either to have one additional engine at

the surface, or to provide some intermediate power placed at some point under ground.

For the purpose of supplying the lower levels of the mine with an ample quantity

of fresh air, I am having made and will soon have in place a new wooden air-pipe, 12

"iches square in the clear, which will extend from the top of the shaft down to the

*t000-foot station. The air will be forced down this pipe by two air-blowers stationed

°n the surface.

Everything pertaining to the machinery and to the hoisting-works is in -good order,

*nd I have not failed to adopt, from time to time, such improvements which have been

suggested by the ingenuity of competent men, who are in charge of the several depart

ments of the mining-works, as would give security against accidents and promote con

venience and economy in working the mine.

The putting up of a new office-building during the year has involved an extra ex

pense. The old building, a brick structure, had become so much cracked and warped,

by the settling of the ground npou which it stood, that it seemed unsafe to occupy it

any longer. I have had it removed, and in its place erected a wooden building set

upon a firm foundation and built in a substantial manner. This building serves for

office-rooms and for the superintendent's dwelling.

The two mills belonging to the company, the Savage and the Atchison, situated

at Washoe, have been for a long time out of use, and they were passing into that state

of dilapidation which is incident to property of that kind when it is not kept in use

and in repair, and at the same time there was a continual expense for a watchman, for

taxes, and for insurance. In accordance with instructions, the buildings and what re

mained of the machinery and fixtures have been sold at the best price offered. The

mill-sites and the water-right still remain the property of the company.
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The secretary's report shows the following receipts and disburse

ments :

RECEIPTS.

Cash:

Balance on hand July 10, 1873 $10, 703 59

Assessments :

Nos. 10, 11, 12, 13, and 14 400, 000 00

Savage Mill :

Machinery and old iron sold 4, 300 00

Atchison Mill :

Machinery and old iron sold 1, 100 00

Virginia and Truckee Railroad Company :

Return freight-charges 1, 545 33

417,648 92

DISBURSEMENTS.

Miners, engineers, &c, and company officers $212, 410 58

Timber and lumber 23,412 18

"Wood and charcoal 55,299 45

Mining-supplies, hardware, candles, oil, &c, and insurance

on hoisting works 57, 839 76

Virginia and Gold Hill water-works 9, 600 00

Assay-office, net cost 5, 733 87

State, city, and county taxes 5, 180 05

Legal expense 5, 213 70

Freights to Virginia 868 65

Surveying in mine - . 825 00

Horse-feed and vehicles .• 1, 646 90

Books and stationery 834 16

Interest on over-drafts at bank 73 30

Exchange on superintendent's drafts 1, 602 01

Office-rent, porter, &c 2, 641 10

Sundry extraordinary expenses 7, 150 90

Watchman at Savage Mill 300 00-

Profit and loss :

Reclamation on bars 100 12

Office-fixtures for new office 592 50

Cash on hand July 11, 1874 26, 324 69

417, 648 92

ASSETS.

Real estate at Virginia City, Nevada.

E-street works and machinery.

(These works are iu equally as good condition and of as much value as

they have been at any time during the past five years.)

Mill sites and water-privileges at Washoe.

Assay office, fixtures, and tools—value $1, 000

Office fixtures and furniture 2, 500

Mining-supplies,- stores, and assay-materials on hand at mine—

cost 44,500

Cash on hand 26,324

The company has no liabilities.
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Beport of the Ghvllar Potosi Mining Companyfor the year ending May 31,

1874.

Mr. Isaac L. Requa, the superintendent, gives the following summary

of the results of work at the company's mine during the year ending

May 31, 1874: .

Ore exracted 32, 915 tons.

0re reduced at mills 35, 341 tons.

The ore-snpplies have been mostly drawn from those sections of the mine known as

the Blue Wing and Santa Fe\ These old stopes were worked years ago, when such ores

as we are now extracting were untouched, owing to their value being too low to pay

the milling-rates of those days. At this time we have no other ore-sources that are

reliable.

Prospecting has been carried on extensively, nearly ten thousand feet of prospecting

drifts, winzes, and inclines having been made. At many points we have discovered

quartz in large bodies, carrying very little precious metals. At other sections the ma

terial has assayed very largely, while the quantity was limited.

In the last yearly report reference was made to indications at the fourth station, near

the north line. Since then that portion of the company's ground has been very

thoroughly looked over. I regret to say that the results were not an adequate com

pensation for the outlay necessary to proper prospecting of that section.

During the past eight months our efforts in seeking ore have been mainly devoted to

the southern part of our mine, from the second to t he fifth stations, embracing a depth

of 700 feet, and 700 feet in length of ground entirely unprospected. At the fifth or

lowest level several small bodies of excellent ore have been discovered. Indications

wem to justify the conclusion that these small deposits are merely the offshoot of a

large and valuable " bonanza" in the immediate neighborhood of present workings.

For the purpose of developing the anticipated extensive ore-deposit, operations are

ceaselessly carried on at this point. Should success attend the efforts, resort will be had

for greater depths to the main incline, which is in good condition and requires only

the removal of the water, which con be easily accomplished, to permit of opening a

level :t00 feet below present fifth station.

The producing portions are affording 90 tons of ore daily, and, so far as can he de

termined, this quantity will not be lessened for next year, and from present prospects

may be largely increased during the twelve months to come.

The main shaft and pumps are in complete working condition. Wire ropes and cages,

engines, and all other machinery necessary for full operations at company's mine are in

Perfect order.

Condensed statement of cost, production, $c, of Chollar Potosi Mining Company, from June

1, 1873, to May 31, 1874..

Ore-statement:
Ore on band June 1, 1813 .
Extracted during year . . .

Total
Worked during year

0n hand June 1, 1374

Tons. Lbs.
3, 849 520
32,915 1,600

36, 765 120
35,341

1, 424 120

Cost per ion :
Extracting ore, repair*, prospecting, dead-work, and incidentals. .
Reduction, inclnding nulling, molting, and assaying

Total cost per ton

Gross yield per ton of oro worked

Net loss per ton of ore worked

m 64
12 44

19 28
17 47

1 81

Bullion.

Average value of bullion per ounce
Average nnenesa of bullion per ounce .
Average proportion of precious metals

Gold. Silver. Total.

$0.61 $1.25 $1.80

.029.5 .964 .993.5

33 67 100
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Condensed statement of cost, production, $-o., of Chollar Potosi Mining Co., fc—Continued.
 

Work of assay-office :
Ounces troy of bullion assayod before molting.
Ounces troy of bullion assayed after melting
Average per cent. loss iu melting
Number of oro-assays
Number of bars made
Total weight of bars in pounds avoirdupois .

340, 535. 45
331,960.55

2.5
6,513
243

22,768

Sece'pts and expenses :
bullion

other sources .

aecc.pi* i
Received from bullion
Received from

Total
Expense by all sourcos.

Net loss for year

$017,391 22
2,038 68

619,929 90
684,023 41

General statement of Chollar Potosi Mining Company, showing net cost of mining, milling,

4'C, and returns from bullion, tfc, for company year from June 1, 1873, to May 31, 1874.

 

*- -d
o »
M Mine-cosU.

Months. IS

187:*.

Js
Milling ore. Labor. Timber. Wood. CoaL

i,666 til, 000 00 $12, 800 00
12,286 75
14,030 25
13,683 25
15, 180 25
12, 625 75
14,119 00

$17, 053 97 $3, 210 88 $1, 280 83
98 00
170 24
177 04

3, 924 80
2,500
3,771
2, 250
2,280
2,700
4,378

27,500 00
39, 910 00
27, 000 00
27, 360 00
32,400 00
55,s14 00

4, 728 61 198 00
5, 803 51
7, 146 93
3, 191 53
1, 090 75

2, 598 75
2,716 87

247 50 337 05
94 00

1674.
361 20

3, 461 50

Purchased in January 3,802
2,800
4,450

49, 098 00
36, 400 00
57, 850 00
38,675 00
31, 655 00

9,981 75
8.665 00

827 30
178 26
867 65

818 42
298 60

12, 705 87

Purchased In Mav 2,435
13, 145 50
14, 146 25

Materials paid for in Sun Francisco 236 00

35.341 434, 762 00 153. 375 02 46,291 57 12, 433 50 2,394 40

Less stock on hand June 1, 1874. 11,602 44 3,860 58

35,341 434, 762 00 153, 375 62 34,689 13 8,572 92 2,394 46

i2~30" 4~34 M s7 07
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General statement of Chollar Pototi Mining Company, allowing net cost of mining, milling,

#c, and return) from bullion, tfc—Continued.
 

Mouths.

1373.
Stock on band June 1
Purchased in Juno
Purchased in July
Purchased in August
Purchased in September
Purchased in October
Purchased in November
Purchased in December

1814.
Purchased in January
Purchased in February
Purchased in March

1 in April
I in May

s paid tor in San Francisco

Total gross expense

759 58
Less materials sold, Sec
Less stock on band Jnne 1, 1874

Total net expense ] 2,003 27

Average per ton

Mine-costs.

Candles.

1870 00

197 50
332 75
217 75
111 02

1,933 e3

3, 602 85

06

Miscellaneous
supplies.

$2, 088 90
916 67

1, 924 53
4,5e8 57

826 65
1,843 13
532 07
871 40

1, 343 37
1, 148 35
933 55

1, 790 72
1, 240 27
9, 039 04

29, 123 22

1,605 71
3,024 01

Assay-
otlice.

$300 00
500 00
039 27
380 00
380 00
61s 15
370 00
bO0 00

385 00
370 00
380 00
360 (10

380 00
245 96

5, 829 98

78s 97
300 00

4, 747 01

14

Water.

$550 00
275 00
550 00
550 00
5 .0 00
550 00
550 00

550 00
550 00
550 00
550 00
550 00

60 0J

Taxes.

$407 82

340 30
461 25

2, 943 86

543 (HI

4t9 09

5, 190 32

5' 190 32

14)

Ex
change.

$146 50

65 00
85 00
eo oo
80 00
80 00
80 00

95 00
15 00
65 00
75 00
65 00

931 50

911 50

03

Months.

1873.
Stock on hand Juno 1

Purchased in June
1 in July

I in August
I in September

based in October
Purchased in November
Purchased in December

1874.
Purchased in January
Purchased in Fcbi nary

Purchased lu March
Purchased in April

h1 in May
I paid for in Sau Francisco

Total gross expense.

Less materials sold, Sec ..
Leas stock ou band June 1

Total net expense.

Average per ton

1674

Mine-costs.

Legal.

$250 00
250 00
250 00
250 00
250 00
250 00
250 00

250 00
250 00
250 00
850 00
250 00

3,000 00

03

Real es
tate.

$250 00

Total.

$24, 804 58
30, 593 79
47, 9.17 40
68, 720 22
53,292 47
49, 996 38
54,616 18
72,857 22

63, 333 42
48,065 70
73, 002 07

55,684 64
48' 591 12

11,474 83

250 00 703, 570 02

s0 00 O, 538 68
19, 546 61

Mine-returns.

From bul
lion.

$17, 025 16
46,449 75
64, 479 20
43, 636 70
42, M2 91
47,270 66
72, 855 89

60,028 82
47' 957 30

80, 409 24
51,560 53
42,815 l»i

617, 391 22

681, 484 73

19 28 17 47

From
sundries.

SOM 21

60 00

371 50
90 00
782 97

2,538 68

Total.

$17, 193 37
46, 449 75
64. 539 'JO
43, 636 70
43,274 41
47,360 66
73, 638 86

60,028 59
47,957 30
61, 475 24
51, 500 53
42, 815 06

619,929 90

17 04
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The following is the secretary's report :

RECEIPTS.

Bullion account:

Proceeds of bullion sold $617, 269 86

Superintendent Requa:

This amount received from him, being1 last year's balance. 1, 499 53

Cash account :

Cash on hand as per last statement 133, 392 93

752, 162 32

DISBURSEMENTS.

Working ores $434, 762 00

Labor 174,756 78

Timber and lumber 29, 237 60

Hardware 7, 585 S6

Coal * 1, 140 63

Candles 2, 814 85

Powder 595 50

Oil 662 70

Wood 9,222 62

Water 6, 2G5 00

Assaying $993 98

Less received for assaying 782 97

: 211 01

Rent of office 1,500 00

Less recei%-ed 470 00

1,030 00

Leg.il expenses 3,400 00

Taxes on real estate in Virginia and ore extracted 5, 357 97

Stationery 1,266 56

Stable 2,527 06

Real estate :

Purchase of lot at Virginia 250 00

Freight of bullion $1,770 40

Miscellaneous freight 1,379 58

3, 149 98

Discount on bullion sold 18,840 86

Discount on superintendent's drafts 931 50

19, 772 36

Expense account :

Incidentals at Virginia office during year 4, 003 37

Incidentals at San Francisco office during year. 1, 059 05

Fire-insurance ou company's property at Vir

ginia 1,692 00

Assessments Nos. 1 and 2 on ComstoCk Com
pany vs. Sutro •- 2,100 00

J ! 8, 854 42

Machinery and materials account :

One Rand & Waring compressor 4, 625 00

Two Babcock fire-extinguishers 120 00

Boder tubes -- 1,019 00
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Gasoline 8636 40

Kubber-hose 47 50

Car-wheels 392 50

Trails 632 24

Sundry bills for materials 2, 390 25

Less material sold, as follows:

To Belcher Company, Laflin & Rand

battery, &c $117 13

Imperial Company, cage 35 00

Imperial Company, 142 feet pump-col-

umu 994 00

Jacket Company, cement 16 08

Virginia Consolidated, pipe 72 00

Virginia and Gold Hill Water Com

pany, iron pipe 246 00

Gould & Curry, iron pipe 78 00

Sundries 47 50

9,862 89

1,605 71

$8, 257 18

Due from Superintendent Requa on account 968 23

Cash on hand 30, 074 01

752, 162 32

Report of the Crown Point Mining Companyfor the year ending May 1, 1874.

The report of Mr. S. L. Jones, the superintendent, is almost as full as

that of last year, and gives a fair history of the mine for the year.

At the date of the last general report of the superintendent the 1,300-foot level was

the deepest ore-producing level in the mine. We bad, however, cat ont a large and

commodious station on the 1,400-foot level, and rnn a drift from it south along the foot-

wall a distance of 142 feet, and had driven the main incline down to the 1,500-foot level

and made the necessary preparations to cat out the station there.

Since that time the drift on the 1,400-foot level has been continued south to the Bel

cher line, and has been connected with the 1,300-foot level by three winzes, known

Tespectively as the north, middle, and south winzes, which secure ns good ventilation

and the necessary facilities for the conveyance of lumber, timbers, &c

The north winze was started at a point 252 feet due north of the Belcher line, near

the east wall, and bears north 33° east, with an average dip of 51°. It shows a con-

tinnous ore-body from the 1,300 to the 1,400 foot levels, with many rich spots and

streaks, and in some places the ore is considerably mixed with porphyry and barren

quartz. The middle winze was started at a point 114 feet due north of the Beloher

line, and 40 feet east of the west wall, and bears north 78^° east, with an average dip

of 44°. This winze was started with a dip of 55°, but when it reached the west wall

the dip was changed to conform to that of the wall, and the winze was so continued

until it reached the 1,400-foot level. The south winze was started on the dividing line

between the Crown Point and Belcher mines, and near the east wall. It was suuk

vertically 28 feet until it reached the west wall, and thence it followed that wall to

the 1,400-foot level. Both the middle and south winzes showed ore of a superior char

acter and quality for about 75 feet down, when they passed into the nearly barren

material lying next to the west wall.

The north winze reached the main south drift of the 1,400-foot level at or about the

same time that this drift reached the Belcber line, and ventilation having been thus

secured, cross-cnta were at once commenced to determine the width and quality of the

oro-body. Two cross-cuts have been run on this level. The first or north cross-cut

was started at a point in the main south drift 320 feet due north of the Belcher line.

After passing through the west wall this drift ran through ore of fair average quality

for 26 feet, then through solid porphyry 8 feet, and then into ore of excellent quality

for 16 feet, at which point the east wail was found. This last- mentioned 16 feet of ore
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is unquestionably superior in quality to any body of ore of like size ever developed

by any cross-cut in the mine.

From the cross-cut we followed this east ore-body north a distance of 25 feet, all the

way in very rich ore, at which point it narrowed down to about 2 feet in width, when

work on it was temporarily suspended. We are now running a drift south in the same

body, which is already in a distance of 30 feet, and has been from the commencement

in ore of superior quality, fully equal to that found in the cross-cut, and assaying from

(200 to $600 per ton. In the west ore-body no drift has yet been run north, but, jndg

ing from the width and character of the ore in the cross-cut, it is fair to presume that

it will extend at least 75 to 100 feet further in that direction. The second or middle

cross-cut in this level was started at a point 162 feet north of the Belcher line. In this

cross-cut we ran through ore of high grade 40 feet in width, and then encountered

solid porphyry, which continued for 88 feet, when the east ore-body was struck. This

proved to be of superior quality and fully 40 feet wide. We have commenced breast

ing out in the east ore-body from the cross-cut, and as the breasts are driven uorth and

south the width and character of the ore-body is maintained.

It will be seen that the north cross-cut developed two bodies of ore, aggregating 42

feet in width, and separated bya belt of porphyry 8 feet wide. The middle cross-cut

also exposed two ore-bodies. They show an aggregate width of 80 feet, and the inter

vening belt of porphyry is 88 feet wide. The distance between the two cross-cuts is

158 feet, but the various seams, stratifications, and other vein peculiarities exposed in

both cross-cuts, present convincing evidence that the ore-bodies are continuous, and

that the east development in the middle cross-cut is identical with that in the north

cross-cut. The fact that the porphyry which separates the two bodies has contracted

in the north cross-cut to a belt only 8 feet in width, would seem to strengthen the theory

advanced by my predecessor in his last annual report, viz, that the east and west chim

neys would eventually unite and form one large and compact ore-body.

On the 1,500-foot level a large and commodious station has been cut out, 45 feet long,

14 feet wide, and 9 feet high. From this station a double drift, 10 by 8 feet, was started,

running south 73^° east. At the distance of 250 feet from the place of beginning, and

345 feet due north of the Belcher line, the west wall was struck. Iu passing through

this wall exceedingly rich ore 4 feet in width was found. The drift was further con

tinued for 38 feet in quartz of average low grade, showing frequent spots and streaks

of fine ore, when rich ore was again strnck and continued for 10 feet, when the wall

was found and the drift discontinued. We intend soon to push this drift ahead, in the

expectation of finding the east ore-body. The last ore discovered, as above described,

far excels in quality any ore ever found in the mine so far north of the Belcher line, the

average assays running from $100 to $250 per ton. How much farther it extends can

at present only be conjectured, as no drift has yet been run in that direction.

Two winzes are also being driven to connect the 1,400 and 1,500 foot levels. The first

or north winze was started in the east ore-body in the north cross-cut of the 1,400-foot

level, and dips east at an angle of 37°. This winze is now down to a vertical depth of

64 feet, and for the first 65 feet it continued in ore of very high grade, when for a few

feet the ore became badly mixed with nearly barren quartz and porphyry. The bot

tom of the winze is, however, again in ore of superior quality.

The middle winze was started at a point 140 feet north of the Belcher line and 24

feet east of the west wall, with an average dip of 38°. This winze has attained a ver

tical depth of 56 feet, and was in ore of fine quality nntil it reached the west wall, after

which the rich ore was confined to the east side of the winze.

On the 1,500-foot level we are now running a double drift, following the course of the

foot-wall, which will connect with the north and middle winzes from the 1,400-foot level,

and also with the Belcher works. This will secure good ventilation, preparatory to

prospecting and opening the level thoroughly. All that is known of this level thus far

is what has been developed by the north and middle winzes, and by the first drift above

described. So far, however, the developments are more than encouraging, and warrant

the belief that in point of richness and extent this level will prove to be equal at least

to any of the levels already opened and explored.

We have also during the past year made extensive and important developments In

the east ore-body on the 1,200 and 1,300 foot levels. It will be remembered that at the

date of the last general report a cross-cnt was being run on the sill-floor of the 1,300-

foot level, in the expectation of striking the east ore-body, which bad already been ex

plored on the third and fifth floors of the same level. In this expectation we were not

disappointed, and shortly afterward the cross-cut ran into remarkably rich ore, which

coutinned for 15 feet, when the east wall was struck. From this point a winze was

sunk, following what we term the foot-wall of the east ore-body, until it intersected

the ore-breasts from the middle cross-cut of the 1,400-foot level, at which last point the

east ore-body is fully 40 feet in width.
The first discovery of this east ore-bodywas made, as you were informed by the report

of my predecessor, on the sill-floor of the 1,200-foot level, at whioh point it was 200 leet

in length, measured on the course of the vein. On the sill-floor of the 1,300-foot level it
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■was 250 feet in length. On the sill-floor of the 1,400-foot level it has not yet been

traced to its northern extremity, bat the north cross-cut on that level shows that it ia

over 320 feet in length, assuming that it continues south to the Belcher line, as it has

been proved to do on the 1,200 and 1,300 foot levels. That it will so continue, I have no

doubt. At the time of the discovery of the east ore-body it was generally supposed

that it extended but a short distance above the sill-floor of the 1,200-foot level, but

since that time we have run drifts on the second, third, fifth, and ninth floors of that

level, and in eaoh drift we have found ore worth from $50 to $80 per ton, and averag

ing 10 feet in width. I think this ore-body will certainly extend up to the 1,100-foot

level, and probably ranch higher. What we have already found will enable the 1,200-

foot level to hold ont, at the present rate of extraction, one year longer thun it other

wise would. On the 1,300-foot level the east ore-body is not at all uniform in width.

Where we are working it, between the 1,200 and 1,300 foot levels, it is in some places

fully 45 feet wide, and in others only 6 to 15 feet wide.

The foregoing description brings the history of the developments of the mine down

to the present time. At all prospecting points work is being vigorously pushed, and I

do not donbt that before the next annual report still other important discoveries will

be made.

During the year an unusually large amount of dead-work has been necessarily done.

On the 600, 700, 800, and 900 foot levels the stations have all been retimbered and pnt

in thorough repair ; 300 feet of the main south drift of the 900-foot level have also been

retimbered. In fact, these levels were much in need of the thorough overhauling which

they have received. On the 1,000, 1,100, and 1,200 foot levels we have in the aggregate

retimbered 2,200 feet of drifts, and 400 feet of winzes and timber-chutes. The timber-

chute from the 1,100 to the 1,200 foot level is 184 feet long, and 3J by 5 feet, and has

within the year been retimbered four times. We have also made very extensive re

pairs in the main shaft and incline, and have raised a uew compartment from the 1,000-

foot level to the surface. This compartment adjoins the north hoisting-compartment

on the east, and is intended as a rope-shaft for the new incline hoisting-machinery

about to be erected.

Without attempting to enter fully Into details, I will state that in the work of pros

pecting, working, and ventilating the mine, there have been—

The above does not inclnde all the work that has been done in the mine during the

improvements. It will be enough to say that I have endeavored to leave nothing un

done that was necessary to pnt the mine in a condition of thorough repair and to facil

itate its working.

During the year the following outside improvements have also been made : Two sub

stantial wood-elevators have been erected, by which one man can deliver at the fur

naces all the wood required in running the entire machinery of the.mioe. A carpenter

and machine shop, 36 by 100 feet, and two stories high, and a building, 36 by 100 feet,

with 19-foot posts, for the incline machinery, have also been erected. In the carpenter-

shop we have placed a 12 by 24 inch engine, which at present drives two circular saws.

This engine is an old one that we had on hand, but it has been thoroughly repaired, and.

fully answers the purpose for which it is used.

We have also greatly increased our facilities for contending with fires, should any

occur. We have connected the main large reservoir with the mine by entirely new

and much stronger iron pipe. The water-company has completed its new ditch from

Marlette Lake, and now, instead of having to pump from the mine to keep this reser

voir full, it is supplied to overflowing by inexhaustible streams running into it. We

have also surrounded the works with hydrants, which will enable us to attack a fire

from any point.

In the building erected to receive the new machinery for the incline we have con

structed a substantial foundation upon whioh to place it. This foundation consists of

stone and brick masonry, 17 feet in depth from the surface to the bottom, and contains

16 2J-inch anchor-bolts for the pillow-blooks, and 30 2-inch anchor-bolts for the engines.

The hoisting-reel belonging to this machinery is the largest on the coast, being 21 feet

6 inches in diameter, with a face of 6 feet 6 inches. The face has a spiral groove of

sufficient capacity to wind a 2-inch steel rope to work the mine to a depth of 3,000 feet.

The reel is heavy and strong, and will hoist 12 tons of ore at a load. It will be driven

by a pair of 20 by 42 link-motion engines, so arranged that they can be run singly or

together, as may be required. The two engines are equal to 250 horse-power. TUe

Drifts run

Cross-cuts run

liaises made.... ..

Winzes sunk.....

Drifts retimbered

Feet.

1,200

500

200

1,250

2,500
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gear and pinion wheels are duplicated, so that in case of an accident these would be

very little delay in hoisting'

The following statement will show the economy and advantages of the above-

described works over those cow in nse on the same incline. The old works hoist 2

tons of ore at a load; the car and rope nsed to hoist the same (figuring from the 1,500-

foot level) weigh 11,000 pounds. The car and rope of the new machinery will hoist 12

tons at a load, and will weigh 18,100 pounds. Now, taking the hoisting of 500 tons of

ore per day as a basis for calculation, the following result will be shown :

To hoist 500 tons of ore by the present works requires 250 trips of the

car, which, at 11,000 pounds per trip, aggregate in dead-weight 2, 750, 000 lbs.

To hoist 500 tons of ore the new works would have to make 41$ trips,

which, at 18,100 pounds per trip, aggregate in dead-weight 754, 156 lbs.

1,995, 844 lbs.

Showing that in hoisting 500 tons of ore the now machinery saves over the old the ex

pense of hoisting 1,995,844 pounds.

To hoist 1,995,844 pounds from the 1,500-foot level requires 2} cords of wood at $12

per cord, amounting to $30 per day, and for the year to $10,950. The old works wear

out six ropes per year, at $3,000 each, aggregating $18,000. One rope, costing $6,000,

will last the new works two years. Here is a dear saving in ropes per year of $15,000,

and in wood of $10,950.

Ia addition to the above, a great saving will be made in the more speedy transporta

tion of men and materials to the various levehj, and, what is of more importance, it

will be attended with mnch less peril to human life. The cost of this machinery, in

cluding the freight and the expense of setting it up, will be about $50,000. It will be

in operation by the 10th of July.

The following table will show the amount of ore, fractional tons being omitted, ex

tracted from the various levels during the year :

Tons.
From the 1,000-foot level 16, 576

From the 1, 100-foot level 388

From the 1,200-foot level 23, 636

From the 1,300-foot level 84, 000

From the 1,400-foot level 15, 000

139, 600

The actual amount of ore reduced at the mills was 140,132iJi8 tons. Average yield

of the ore per ton, $50.96.

There yet remains on each of the above levels a very large amount of ore, and, as

will be seen from the foregoing table, the 1,400-foot level is almost intact, while from

the 900 and 1,500 foot levels not a pound of ore has yet been extracted. Since the date

of the last report the 900-foot level has been more thoroughly prospected, and the ore

has been found to be of much better quality than was expected, which, taken in con

nection with the width and strength of the vein at that point, makes it almost certain

that the ore-body will at least extend up to the 800-foot level.

The company's mill haa been keptalmost constantly running since the last annual re

port. It has been supplied with an entirely new battery, and everything necessary to

keep it in thorough repair has been done. A tank 110 feet in length by 36 feet in width,

for the purpose of catching slimes, has also been built within 50 feet of the mill. This

tank is divided into 30 compartments, and as abont two-thirds of these compartments

are constantly full of clear water, suitable for supplying steam fire-engines, it will be of

great assistance in case of fire occurring in or about the mill.

For a statement of the cost of extraction and reduction of ores, the average yield

per ton, the gross produot thereof in bullion, supplies on hand, and all other particu

lars relating to the financial condition of the company, I refer yon to the report of

the secretary.

Iu conclusion, I desire to say that the future of the mine never looked brighter than

it does at present. It is true that a very large amount of ore has been extracted from

the mine during the year, but at the same time the developments in the mine have been

equally great ; and, in my jndgment, there is more ore in sight in the mine to-day than

there was at the time of the last annual report.

The secretary's report contains the following :

RECEIPTS.

Bullion $7, 417, 115 30

Mine expense :

Lumber sold $4,807 77

Wood sold Nevada Mill Company 1, 722 50
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Kentuck Company, labor, lumber, &c $2,963 78

Old iron sold 304 50

Pump sold Utah mine 217 20

Wire rope sold 207 50

Rebate on fire-extinguishers 100 00

Rebate on giant powder 43 20

Yellow Jacket Company and railroad com

pany 116 60

Petaluma Mill, for lime 4 90

$10,487 95

Rhode Island Mill :

Slimes sold 2,316 24

Quicksilver-flasks sold 224 40

Atlas Mill, for Eoda 34 50

2,575 14

Interest :

Belcher Company, interest on note 2, 750 00

Balance due San Francisco Refining Works. .. 286 54

Cash in treasury May 1, 1873 1, 873, 891 41

Total 9,307,106 25

DISBURSEMENTS.

Mine expense :

For labor $912,039 75

For lumber and timber 261, 312 64

For wood 63,978 00

For castings, machinery, &c 50,496 65

For freight on supplies 14,532 39

For candles, oils, hardware, rope, &c 146, 292 43

$1,449,30186

Mine improvement :

For two steam-engines, reels, and boilers complete 31, 200 00

Rhode Island Mill :

For labor $45,658 87

For wood 28,987 25

For machinery and castings 28,003 43

For water 8, 400 00

For quicksilver, chemicals, oils, &c 66, 601 60

172,651 15

Rhode Island Mill improvement :

For extension of tram-way 1, 001 42

For material, hauling, &c 203 50

1,204 92

Crushing :

For working 124,084$$$ tons ore 1, 488, 019 34

Legal expense :

For attorney's fees $5, 457 00

For adverse claims and titles 36, 147 72

41,604 72

General expense :

For superintendent's salary, Gold Hill office, insurance,

&c. 26,940 85
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San Francisco expense :

For salaries, office, stationery, &c . $11,331 14

Taxes :

For quarterly tax on ores $79, 498 54

For city and county 10,598 95

86,097 49

Discount :

On drafts 2,955 32

On bullion 109,856 57

112,811 89

Treasure freight :

For transportation of bullion. - 30, 917 38

Assaying :

For ore-assays $10, 978 00

For bullion-assays 14,035 23

For coinage and parting bars 38, 397 70

63,410 93

Assay-office :

For material and storage 48 15

Interest :

At Gold Hill 914 53

Dividends :

Nbs. 31 to 42, inclusive 5,300,000 00

Gash:

In hands of superintendent at Gold Hill. . . $30, 017 51

In treasury May 1, 1874 460, 634 39

490,651 90

Total 9,307,106 25

ORE STATEMENT.

Tons. Lbs.

1C, 044 820 At Rhode Island Mill, yielded $850, 360 61

(Average per ton, $53.)

37,019 1,300 At Brunswick Mill 1,910,658 61

(Average per ton, $50.79.)

26, 333 At Mexican Mill 1, 366, 537 6»

(Average per ton, $51.89.)

25, 479 1 , 740 At Morgan Mill 1, 280, 062 08

(Average per ton, $50.23.)

12, 333 300 At Petaluma Mill 624, 544 12

(Average per ton, $50.64.)

10, 486 550 At Pioneer Mill 522, 079 50

(Average per ton, $49.78.)

7,490 950 At Atlas Mill 386,122 08

H. Ex. 177 15
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(Average per ton, $51.98.)

375 1,100 At Hoosier State Mill.' $25,048 09

(Average per ton, $66.70.)

1, 713 900 At Devil's Gate Mill 75, 828 87

(Average per ton, $44.25.)

1 , 804 100 At Sapphire Mill. . 84, 036 ' 0

(Average per ton, $46.90.)

449 350 At Sherman Mill 15, 858 21

(Average per ton, $35.22.)

140, 129 110 Total 7, 141, 736 46

Average yield per tonfor the year.

There were 140,129^, tons of ore worked, yielding $7,141,736.46,

making average yield per ton, $50.96J.

BULLION STATEMENT.

Stamped value of bullion, as per assay- certificates received at the

office in San Francisco, credited on the books of the company :

Value in gold '. $3,107,325 04

Value in silver 4, 018, 935 32

Assay, grains and chips . . : 17. 634 97

Reclamation, Belcher Silver-Mining Gompany 275, 000 00

Wrecked cars, ores lost, Virginia and Truckee Railroad

Company 378 84

7, 419, 274 87

CONTRA.

Reclamation on bars computed at standard value $2, 159 57

7, 417, 115 30

"WEIGHT.

Ounces.

Amalgam before melting 3, 363, 375. 30

Amalgam after melting 3, 293, 896. 41

69, 478. 89—Loss, say Zfe per cent.

Tons, 112^5 = 225,609.11 pounds = 3,293,896.41 ounces troy.

Average value per ounce, $2.16.

COST OF WORKING ORES.

Average cost of working 140,129,llo„ tons of ore, $11.85 per ton.

COST OF MINING.

Total cost of mining 140,937^'^ tons of ore« inclnding all cost of run

ning drifts, repairs to shaft and machinery, pumping, &c, $9.24 per ton.

ASSETS.

Cash on hand May L, 1874 $490,651 90

Mine improvements, buildings, &c 130, 000 00
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Rbode Island Mill $80, 000 00

Heal estate 15,000 00

Supplies at mine 28,023 91

Supplies at mill 14, 318 36

Lumber at Clear Creek Flume, 2,600,540 feet 52, 010 80

Lumber at Carson yard, 1,720,743 feet 36, 135 60

Wood at Empire, 2,604 cords 16, 926 00

Ore on hand at mills, 515TV^ tons 22, 730 91

Ore on band at mine, 580 tons 20, 578 40

Sundry book accounts ', .. 3,374 44

909, 750 32

$1,542 66

286, 45

1,829 11

Product of the Belcher and the Belcher Silver-Mining Company since December, 1865.

LIABILITIES.

Balance due on lumber .

San Francisco Refining Works

Gross yield. Totals by years.

 

From 1863 to 1868, in
clusive.

lf*»
1BTO
1871—Angust

September
October '.. .
^November

December ..

$1, 474, 269 33

18,
204.
50,

161,
313,
345,
328,

313, 17
252 93
935 47
103 09
640 M
419 28
036 45

annary ...
February . .
March
April

May
June
Jnly
August
September .
October
November .

426,
290,
354,
365,
429,

407,
321,
251,
442,
366,

53<
604,

127 51
396 57
081 08
915 15
349 35
847 53
421 93
790 83
201 16
326 54
394 63
206 82

♦4,794,659 10

' Stamped valno of bullion:
Value in gold $3, 087, 948 56

Value in silver 1, 706, 710 54

Total 4,794,659 10

Number of ounces refined bullion 1,483,753
Average nnouess in gold l0l.thonsandths.
Average fineness in silver 890-tliousrindthB.

Average vnlue per ton i n gold $37 12

Average value per ton in silver 20 51

Total . 57 63

Cost of crushing. . .
Cost of mining

Total cost. .

#12 00

9 07

21 07
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• Product of the Belcher, tfc—Continued.

 

Dates.

1873—Jannnry ...
February . .
Mnrch
April
May
Juno
July
August
September .
October
November .
December..

1874—January
February . .
March
Anril
May
June
July
August
September .
October
November .
December .

1875—January ..

Grand total .

Gross yield.

$437.
730,
888,

l, 184,
1, 500,

914,
912,
691,
647,
631,
940,

1, 099,

489 50
013 80
393 39
475 62
823 81
592 19
781 15
758 93
709 62
262 83
195 75
674 48

1, 067'
984,
895,
998,
796,
667,
695,
975,
619,
622,
457,
380,

674 93
041 71
561 98
985 77
691 03
138 41
055 40
613 77
014 10
903 36
452 04
430 60

407,701 19

Totals by years

t$10, 779, 171 07

J9, 150, 563 10
407,701 19

CT3

8,5000
10,417
12,008
15, 981
18, 965
13,074
13, 685
10, 483
9, 876

12, 825
13, 702
15, 147

23, 028, 064 76

154, 664}

106, 739
12,287

479,318}

$51 46
711 07
73 98 S"T 57
74 11 106 n
79 13 72 00

68 95 98 06
66 7(1 93 86
(.:, 99 95 12
(■.-,

58 99 nil

'l 82 95 33
lid 61 96 26

72 60 15 94

74 11 95 ■14

83 13 77 93
33 67 55

60 99 75 00
02 60 69 60
53 32 75 00
50 56 65 M
-•I 14 88 on
50 36 68 50
4t 11 57 H
37 ii . 55 32

31 18 t5 aa

Tt is 43 37

I■
0

I

70
71
75
128

HI
107
100
100
103
97
89
106

104
84
83
79
71

a
55
96
70
58
56
46

45

t Stamped value of bullion :
Value in gold $5,725,247 50
Value in silver 5, 009, 520 51

Assay-grains 44, 403 06

Total 10, 779, 171 07

Numbor of ounces roflnod bullion 4, 173, 535. 74
Avorago fineness in gold 66|-thousandths.
Average linoness in silver 929-thousandths.

Averago value per ton in gold $37 16
Average value per ton in silver 32 53

Total. 69 69

Cost of crushing.
Cost of mining ..

Total cost..

$12 10
8 51

20 61

J Stamped valno of bullion :
Value in gold $5, 656, 103 67
Value in silver 3, 437, 593 05

Assay-grein* 26, 806 38

Total . 9, 150, 563 10

Number of ounces refined bullion 2, 945, 066. 84
. Average fineness in gold 93^-thousandths.
Average fineness in silvor 0l0-lbousandths.

Average valno per ton in gold $34 10
Average value per ton in silvor 20 78

Total . 54 88

Coat of crushing.
Cost of mining . . .

Total cost..

$12 97
9 80

22 77
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Statement of the assessments levied by the Belcher and the Belcher Silver~Mining Company

since December, 1805.

[Company re-organized and capital stock increased from 1,040 to 10,400 shares November % 1868.]
 

When loviod. = 2

H

2 i
Is

December 1?, 1865

April 10, 1866
July 2I, 1866
October 17, 1866
January 1, 1867
March 25, 1P67
May 30. 1861
Sep'toniber2l, 1867
December 27, 1867
March 1 3, 1868
July 13, 1868
October 6, 1868

December 31, 1868

By increase equal to .
March 15. 1869
May 4, 1869
October 21. 1869
June 8, 1670
September 6, 1870
December 2, 1870
Fobruary 16, 1871

April 14, 1871

By increase equal to .

Grand total collected .

fl0il I'0

60 00
45 00
33 00

15 00
19 00
15 00
15 00
15 00
25 00
25 00
25 00
25 00

3 00
5 00
2 50
4 00
9 00
1 00
1 00
4 00

e no oo

4 10

$104, 000 00
62, 000 00
46,600 00
34, 320 00
15, 600 00
12, 480 00
15, 600 00
15, 600 00
15' 600 00
26,000 00
26, 000 00
26,000 00
26,000 00

22 50

2 25 SO 35

31, 200 00
52,000 00
26, 000 00
41,600 90
20, 800 00
10, 400 00
10, 400 00
41,600 00

1426, 400 00

234. W»l I"

660,400 00

Dividends paid by the Belcher and the Belcher Silver-Mining Company since December, 1865.

[Original capital stock. 1,040 shares; increased to 10,400 Bhares November 2, 1863, whou the company
■was re-incorporated as the Belcher Silver-Mining Company ; and further increasod to 104,000 shares

July 26, 1872.]
 

to
1 1

When paid.

June 1, 1864
July 1,1864
Angus! 2, 1864

December 31, 1864 .

January 23, 1865..
February 25' 1865.
March 28' 1865
April af, 1865.

May 30,1865..

Bv Increase equal to
January 10, 1879
February 10, 1812

March 9, 1812
April to, le12

May 10, 1812
Juno 10, 1812
July 10,1812

Total 150; by new incroano equal to.

Angust 10, 1872
September 10, 1872

January 10. 1873..
February 10, 1873

March 10,1613....

4

f21 00
24 00
24 00
24 00

51 00
00 00
75 00
75 00
51 00

10 00
15 00
15 00
20 00
30 00
30 00
30 00

15 00
3 00
3 00

3 00
3 00
4 00

$405 00
4 05

21 00

$51, 840 00
24, 060 00
24, 960 00
24, 960 00

53, 040 00
62, 400 00
18,000 00
78, 000 00
53, 040 00

104,000 00

156,000 00
156. 000 00
208,000 00
312,000 00
312,000 00
312,000 00

312, 000 00
312,000 00

312,000 00
312, 000 00
416,600 00

t%, 720 00

324, 480 00

2, 184, 000 00
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Dividends paid iy the Belcher and the Belcher Silver-Mining Company, fc—Continued.

When levied. 13
a
o

'?

3

■Oi

24

23
■26

27
28
•J' I

3:)
Jl
32
3.)

34

April 10, 1873
May 10,1873
June 10, 1873
July 10, 1873
August 9, 1873
September 10, 1873.
October 10,1873 ...
November 10, 1873.
December 10, 1873 .

$5 00
8 00
10 00
S 00
7 00
5 00
3 (10

4 00
5 00

January 10, 1874...
February 10, 1874..
March 10, 1874
April 10, 1874
May 9, 1874
June 10, 1874
July 10,1874
August 10, 1874....
September 10, 1874.
October 10,1874....
November 10, 1874.
December 10, 1874 .

January 11, 1875....

5 00
5 00
5 00
5 00
5 00
5 00
5 00
3 00
■1 00

3 00
3 00
3 00

105 00

f.'iao,

£32,
1, 040,

832,
7*.
520,
312,
4 Hi,

M0,

000 00

000 00
000 00
000 00
000 00
000 00
000 00
000 00
000 00

3 00

51 00
. 3 00

520,
520,

520,
520,
520,
520,
520,
312,
410,
312,
312,
312,

000 00
000 00
000 00
000 00
000 00
000 00
000 00
000 00
000 00
000 00
000 00
000 00

$6, 760, 000 00

312,000 00
5, 304, 60O 00

312,000 00

Total per share..
Total dividends .

144 05
14, 981, SO0 00

Note.— For the foregoing interesting tables I am indebted to H. C. Kibbe, esq., secretary of the com
pany.-K. W. K.

Report of the Yellow Jacket Mining Company for the year ending July 1,

1874.

The following is an abstract of the secretary's and superintendent's

reports :

Balance on hand July 1, 1873 $37, 427 89

Received from assessment No. 16 120,000 00

Received from assessment No. 17 120, 000 00

Rents and advertising 1, 055 60

From sale of machinery 4, 139 43

From Belcher Mining Company for hoisting 79, 281 37

361, 904 19

CONIRA.

Amount of disbursements for year $321, 045 67

Cash on hand 21,428 55

Stock on hand 19, 429 87

361,904 19

Prospecting in the mine bos been carried on most assiduously, bnt with poor success.

The lode continues very regular in striko and dip, carrying an average width between

clay-walls of upward of 300 feet. The men are now drifting for the lodge on the 1,740-

foot level, which is 273 feet vertically below tho level of tho Sutro tunnel. This new

lovel, it is hoped, will carry them below the barren belt which has continued from the

940-foot or last ore-producing level. They hoisted during the past year for the Belcher

mine, 50,127 tons ore. The machinery of the mine, both pumping and hoisting, is all

in good working condition.
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Report of the Virginia Consolidated Mining Company for the year ending

December 31, 1874.

Mr. James G. Fair, the superintendent, reports as follows :

Daring the past year yi,167$3Sft tons of ore have been extracted from the several

levels of the mine, and 89,783443} tons reduced, producing in bullion $4,979,182.07.

There are now in the ore-house and at the mills 2,775-£;;35 tons, valued by assay at

$-.,22,022.30.

Wiihin the past year the main shaft has been extended to the 1,500-foot level. This

level is now partially explored by cross-cuts extending into the ore-body in four differ

ent places, each 100 feet apart. The most southerly of these cross-cuts shows a width

of ore of 152 feet. The remaining cross-cuts have not yet crossed the ore-body ; all hav

ing penetrated it over 100 feet and one over 300 feet. The quality of the ore is of very

high grade, and far excels in value any ever removed from the Comstock. The quan

tity now exposed to view is almost fabulous.

On the 1,550-foot level a drift has been run the whole length of the mine, the north

ern 400 feet of which passes through ore assaying from $200 to $800 per ton. Two cross

cuts have been run on this level, one to the east and one to the west, disclosing a width

of ore of over 100 feet, and neither east nor west wall has yet been reached.

Below this 1,550-foot level a double winze has been sunk 110 feet, passing through

rich ore, and the bottom of the winzo is now in ore of equal value to any yet found.

The greatest quantity of ore extracted has been taken from the 1,200, 1,300, and 1,400

foot levels. Large reserves of ore yet remain on these levels, the northern extent

having not yet been reached in any of them.

The production of ore and bullion of the mine could have been doubled during the

last four months had we had sufficient milling facilities. This difficulty is now obvi

ated, as the new mill at the shaft of the mine will be in running order within five

days, and can crush 260 tons daily.

The quality and quantity of ore developed in the mine the past year far exceed in

value those of any mine which has ever come under my knowledge or observation. The

main shaft has three hoisting-compartments, with three cages in each, capable of hoist

ing 1,400 tons daily. The hoisting-engines are all in good condition. The Gould &

Curry shaft can be used to hoist 100 tons daily, if desired.

A new shaft of three compartments is being sunk 1,040 feet east of the present one.

This shaft will be available for hoisting and ventilation within a year. It is now 82

feet deep.

The stock of timbers and material at the mine is very large, as shown by the tabular

statement accompanying.

The large and capacious assay department of the mine has proved a source of econ

omy and convenience, and is capable of melting, barring, and assaying $100,000 bullion

daily.

The secretary reports the receipts and disbursements as follows :

RECEIPTS.

Bank of California :

Balance due last meeting, since paid $150, 050 95

J. C. Flood, treasurer :

Balance due last meeting, since paid 125,000 00

J. G. Fair, superintendent:

Balance due last meeting, since paid 126, 209 13

Cash on hand :

Balance last meeting 38 76

Back assessments 1, 261 25

Rent 72 00

Bullion-samples 1, 969 75

Bullion 4,979,182 07

Company's stock :

Being proceeds sale 70 shares stock belonging to company . 6,978 13

5,390,762 07
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DISBURSEMENTS.

Wood and timber $53, 398 83

Lumber 124,097 48

Repairs 4, 699 16

Hauling 945 10

Freight 19, 382 47

Surveying 1,285 00

Assaying 3,295 56

Books and stationery 310 25

Legal expense 5,976 50

Water 5,650 00

Real estate 9, 089 00

Contribution 205 00

Hoisting 4, 016 94

Construction 49,536 17

Taxes 34,869 43

Insurance 2,473 00

Reduction 1,236,736 19

Interest and exchange 3,752 63

Bullion freight 9,577 50

Bullion reclamation 25 79

Dividend No. 1 323, 790 00

Dividend No. 2v 323, 790 00

Dividend No. 3 323,790 00

Dividend No. 4 324,000 00

Dividend No. 5 324. 000 00

Dividend No. 6 323, 998 50

Dividend No. 7 323, 998 50

Dividend No. 8 323, 998 50

Dividend No. 9 323,998 50

Sutro committee 11, 988 00

C. & C. joint shaft 8, 240 02

Bullion discount 135, 790 81

Advertising ' 191 25

Supplies 84, 223 02

Salaries and wages 573, 404 15

Expense 5,132 59

Bank of California, balance due 82, 450 43

James G. Fair, superintendent, balance due 4, 655 80

Total . 5, 390, 762 07

LANDER COUNTY.

In Reese River district, the Manhattan Silver-Mining Company of Ne

vada has again done the principal work during the year. The company

has by degrees secured such a position in this district that it will prob

ably always maintain a more or less pronounced monopoly for the

purchase and working of all ores outside of those secured from its own

mines. The year has been a prosperous one for the company, as the

annexed statement will show. In the management of the company a

change has taken place, the majority of the stock having been trans

ferred in the summer to San Francisco ownership. At the mill in Aus

tin many* experiments have been made by Mr. A. Trippel, M. E., to

whom I am indebted for most of the data given below.
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The following is an extract from the financial report of the superin

tendent for the year 1874 :

Name of mine.

Quantity of
ore

worked.

Total value
extracted.

Milling
expense.

Mining
expense.

Total
expense.

Net
proceeds.

l'O;O. Lbs.
754824

1,433
2,252

1123
736
511
908

1179, 693 36
259,305 63
326, 052 20
142, 427 25

$27,035 90
47, 177 76
73, 759 34
26, 138 98

$128, 625 21
97, 572 13
81, 190 29
95, 417 38

$155,661 11
144, 749 89
154, 949 63
121,056 36

$24, 034 £5
114,555 74
171. 102 57
20, 870 89
24, 123 85

Total

798
1, 187

354, 692 30

lew freights to New
cattle, and quicksilv

York, rcclamation, taxes, insnrance, inb3rest, losses t y flood, fire,

108,942 03

245,750 27Pi PT, THYlfit . .

The following are the mill statistics of the Manhattan Company for

the first eight months of the year :

Mill statistics) Manhaican Mill, January to September, 1874.

Average amount of ore crashed

per hoar pounds. ,
Ton* per month
Per cent. of bullion of assay-value

produced
Per cent, of tailings
Monthly average assay of raw ore
Arerago amount of ore charged in
pans pounds.

Average feed of ore per min

ute pounds.
Average feed of salt per min
ute pounds..

Average percentage of chlorination

January
nod

February.
March. April. May. June. July. August

2,000
8541

1,914 1,978
51*1

1,903
640

1,809
5551

8,042
616

2,068
577595t

90.21
9.45

$199. 74

90.84
9. 15

$205. 33

83.71
11.68

$240. 96

89.95
7.66

$251. 80

89.80
10.3

$190. 06

80.18
13.7

$200. 31

89.55
0. 3

$naa4

1, 844 2,003 1,774 1, 805 1,889 1,901 1,873

37.8 36.9 37.3 37 38 38.2 39.4

3.28
91.7

as &3
89

3.3
90.2

3.4 3.5 3.5
. 89.790.8 91.9 til

Mill statistics, Manhattan Mill, 1874—expcnsie per ion of ore.

Labor.
Fuel.

i

Quicksitver.

0atO.

Office-labor.

Casting.

i

Totat.

<8

$7 60 $10 72 $3 04 $2 50 $3 15 $1 16 $1 12 $1 12 $31 41

9 77 11 45 1 66 2 56 3 08 1 00 82 1 18 31 52
10 74 11 90 2 11 2 54 2 29 88 93 1 17 31 75
7 83 10 90 2 26 2 92 3 14 70 98 1 12 29 85
9 22 10 36 1 82 2 76 3 43 81 84 1 19 30 45
8 70 10 11 2 77 3 20 2 78 81 1 16 1 05 30 58
8 50 10 80 2 38 3 2d 2 90 66 1 70 1 04 31 46

Jannary. ..
February
March ....
April
May
Jone
Joly ......
August ...

At the Manhattan Mill, a new battery with 20 heavy stamps was fin

ished in January, and has been working since. As many expected, the

greater weight of the stamps did not increase materially the quantity

of ore crushed. The present stamps weigh 933 pounds ; they make about

90 drops of 9 inches per minute. The average amount of pulp pro

duced (which passes a battery-screen with 1,600 meshes to the square
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inch) from ore prepared by a Blake's crusher is about 2,000 pounds, or

100 pounds per head of stamp, per hour, not counting stoppings. Con

siderable improvements were made, the object of which was the stamp

ing of small, extra lots of ore separately, and the feeding of each kind

of ore, by means of Standish feeders and proper conveyers, in the desired

proportion into the common elevator. From this it is again delivered

into a screen, and after being mixed antomatically with salt, into the

Stetefeldt furnace. The latter has been considerably heightened during

the year, and thereby much improved. Up to the 1st September, 4,349

tons, averaging $209 in assay-value, were produced and treated in the

mill.

During the first five months of the year the experiments commenced

in 1873, and having in view the discovery of a more economical and

efficient method of treating the Lander Hill ores, were continued, and

developed the fact that the present amalgamation can be superseded

with considerable advantage by the humid extraction by means of

hyposulphite of soda. It was intended to continue these experiments

by verifying their results on a more practical scale, but the transfer of

the property to a new organization prevented temporarily the execution

of this project. However, the all-important question, how to make the

leaner ores available and profitable, has to He solved sooner or later.

With the present metallurgical treatment, and the high cost of mining

which is unavoidable with narrow though- rich ledges in hard rock, only

the richer portiou of the ledge can be worked ; ores of less than $80

assay-value are hardly profitable, those below $60 occasion an absolute

loss. Yet the many mines in the possession of this company could un

doubtedly produce an immense quantity of lower grade ores which,

under more favorable circumstances, ought to give satisfactory profits.

It was considered that a concentration of the leaner ores, which would

insure a product of $300 to $400 valne per ton, would be of great advan

tage, provided that this operation should prove to be metallurgically

practicable—i. e., should not entail too great a loss of valuable mineral.

On account of the scarcity of water, it was resolved to test the system

of dry separation, with Krom's separators ; and for that purpose 5 tons

of poor ores from three of the principal mines were concentrated in

Star City on this machine, with a fair result. Inclnding the value of the

dust, (all passing a 10,000-mesh screen,) 83.7 per cent. of the assay-valne

of the ore was obtained. Considering all the circumstances, this result

was held to be satisfactory, and it encouraged the hope that with more

suitable arrangements a better result may be obtained. At the end of

the year it was decided to put up dressing-works, with a daily capacity

of 50 tons. The consequences of the introduction of concentration in

many districts of Nevada must appear of great importance, simJe it will

open and render profitable many mines now idle.

The development of the mines of the Manhattan Company has been

considerable. Two shafts have been deepened, one to over 700 feet.

Hoisting-works and underground pumps have been put in place, the

latter giving entire satisfaction ; and a large number of feet of levels

and cross-cuts has been driven. It is a peculiar feature of the Lander

Hill ores that they do not contain a trace of gold, while on Union Hill,

south of Austin, several localities produce auriferous ores. At present

none of these mines are worked. Another distinctly separate system

of veins in Austin carries pyritous ore and galena, which, when dressed,

forms a rich and valuable smelting-material. An attempt is now being

made to work one of these veins.

There were several accidents in the district, some by explosions of
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giant powder, some by falling in the shafts, and one in the mill. Alto

gether four lives were lost. In the summer a clond-burst broke over

the town, and did great damage all around. The Manhattan Mill itself

was almost filled with sand, and had a narrow escape from total

destruction.

The following is a memorandum kindly furnished me by Mr. Trippel,

and giving the results of an examination of the products from Krom's

dressing-machinery, the ore being from the South America, one of the

Manhattan Company's mines.

Of the crushed, original ore, as per sample sent, there were treated 80

pounds. From this were produced :

Per cont. IJouihU.

Concentrations 19.2 17

Fine dust 5.2 5

Tailings, (two kinds) 75 .6 67

Total 100.0 89

As stated, there were two kinds of tailings, of which one was desig

nated as containing " particles of ore." The quantity of this kind is

said to be so small that by adding it to the other and larger part it

would not modify materially the assay-value of the main portion. The

subsequent assays showed as follows :

Original ore, (value per ton) $108 37

Concentration* (value per ton) 416 26

Dost 9? 67

Tailings, (with ore attached) 43 19

Tailings.: 30 62

In other words :

Value in 89 pounds of ore $4 82

Of which was produced—

In concentrations $3 54

In dust 23

$3 77

In tailings 1 05

4 82

Per cont.

Produced in value in concentration and dust 78.2

Produced in value in tailings 21.8

100.0

In this case, one-fourth (24.4 per cent.) of the original ore would have

to be treated further to extract the silver.

The following statement will show the comparative economical results:

At present :

i tons of ore (at $108.37) yield, at 90 per cent $390 13

Less for treatment, ($28) 112 00

Net result 278 13
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Krom's dressing :

4 tons of ore, ($108.37,) at 78.2 per cent., yield $333 98

Less dressing expenses $10 00

Treating one ton 28 00

5 per cent. loss in treating 1 ton 20 80

58 80

$280 18

Balance in favor of concentration 2 05

or about 51 cents per ton of ore, which does not indicate, therefore,

any great economy as compared with the present treatment.

In examining the appearance of the tailings, it was easy to observe

that their size was too coarse to allow a more perfect detachment of the

mineral from the rock. To prove this assertion, Mr. Trippel made two

assays, one of the finer portion of these same tailings, which was, how

ever, still tolerably coarse, showing already a reduction from $30.60 to

$22, and the other of the result of the following experiment : The

same tailings (the whole average) were reduced to a coarse sand, and

washed in a crnde way by hand. A concentrate was thus produced

which assayed $83 per ton, and final tailings assaying $14.92 per ton.

Now, there can be no reasonable doubt in the mind of any one ac

quainted with the dressing of ores in general, that Mr. Krom, by using

his system, or by any other suitable system known, and applied properly,

ought to have, and could have, produced not only the same but even a

better result, i. e., poorer tailings than those obtained by hand washing,

especially as the tailings, on examination, showed no material quantity

of chlorides.

The following represents the economical results, on the basis of the

tailings, which were produced by Mr. Trippel by a further washing, and

yielding $14.92 per ton.

After the additional washing, the weight and values produced from

89 pounds of ore are represented by the following figures :

Pounds. Per ton ore.

Concentration 19.5 $4 09 $31 82

Dust 5.0 0 23 5 38

Tailings....: 64.5 0 50 11 10

89.0 4 82 108 30

Each ton of ore yields, therefore, in dust and concentration, $97.20,

or 89 per cent. in value ; in lost waste, $11.10, or 11 per cent. in value.

In weight one ton is produced from four, and has to be subsequently

treated. The following comparison with the present system may there

fore be made:

At present :

4 tons of ore, (at $108.37,) at 90 per cent., yield $390 13

Less expenses, ($28) 112 00

Net return 278 13
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Krom's dressing:

4 tons ore, ($108.37,) at 89 per cent., yield $385 76

Less expenses for dressing $10 00

Treating one ton 28 00

Loss in amalgamation, 10 per cent. of $416.26 41 62

79 62

Leaves 306 14

The net result after dressing $306 14

Net result at present 278 13

Balance in favor of dressing 28 01

Which would be $7 gain for each ton of raw ore.

As remarked before, it is easy to obtain tailings as low as $14.92 ; but,

with due diligence and care, they ought to be below $10, provided that no

finely-divided chlorides are present in the ore. Every dollar less in the

taliugs will increase the gain from dressing the ore, and if the tailings

cany even no less than $10, the net gain per ton of raw ore would be

close to $11.

A difference of only $7 per ton in the two methods of working the

ores is a very desirable and substantial gain in itself; but coupled with

the consideration that by adopting this method the consumption of fuel

will be diminished fully two-thirds in comparison with the treatment

of undressed ore, and that thereby the supply of fuel will be secured

for a longer period at present rates, it becomes of the greatest impor

tance.

The most substantial benefit, however, derived from ore-dressing, be

it by Krom's or any other method, is the availability of ores for

profitable treatment, which now inust remain untouched. The truth of

this assertion is too manifest and too well proved to need any argument.

The system of dressing is old—very old ; but lately the old-fashioned

routine work has had to give way to a thorough scientific, systematized

work with improved apparatus, which has saved numerous mines, and

is coming by degrees to be better understood, even in this country. Mr.

Trippel says : "1 do not claim to be particularly and unconditionally

impressed with the advantages of Krom's dry-dressing, but under the

local circumstances in most parts of Nevada, it is, in my opinion, either

the only system practicable, or at least offers the most advantages."

The following supplement to the foregoing memorandum has also

been furnished me by the kindness of Mr. Trippel. The concentrated

ore was analyzed, and showed :

Per cent.

Insoluble matter, rock 26.92

Sulphur 23.13

Arsenic 9.28

Antimony 8.63

Iron 18.12

Manganese 11.10

Copper 2.16

Lead 2.75

Silver 1.43

103.72

(The surplus is owing to the want of proper apparatus to make a per

fect analysis.)
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"With this ore experiments were made as to the best method of farther

treatment. One hundred parts were roasted sufficiently to expel most,

but not all, of the sulphur. There remained, after roasting, 83.7 parts,

and 16.3 parts were therefore lost. The roasted ore was then smelted

without any flux, and a regulus (matte) resulted weighing 21.9 parts.

This being the result of 100 parts concentrated ore, which assayed be

fore $416.15 per ton, the value of the regulus ought to have been found

to be $1,900 per ton (21.9 : 100 : : 416.15 : 1,900.) The actual result was

$1,877.93, showing a loss of $22.07. Referred to the ton of unroasted

ore, this loss would be as follows :

The assay of concentrated ore was $416 15

Of which was produced in the regulus 411 06

Loss 5 09

Or 1.22 per cent. of the value of the ore.

This shows that smelting is the cheapest method of treating the ore.

The expenses of smelting are not higher than those of« amalgamation.

The expenses of freighting the regulus to New York, assuming it to be

worth $2,000 per ton, are not much higher* than the express-charges of

the same value in bars ; and the loss in smelting is at the outside only

oue-tifth of that set down in this report for amalgamation. The loss,

now calculated, is $5.09 ; but taking it at $S, it compares well with the

loss of $41.62, given above.

Another experiment with 100 parts of concentrated ore was made by

roasting the ore first by itself and subsequently with an addition of salt,

and amalgamating. So far no satisfactory result has been reached.

The losses were by far too high, and unless repetitions ^tive better

results, it would be unwise to think of treating the ore by itself by

t amalgamation.

Tne New Pacific Mining Company" has worked with a small force

during the year, but most of the work in the mine was done by trib-

uters. The following account, given by the chairman of the anunal

meeting, held on October 17, in London, will plainly show the state of

affairs. This gentleman had visited the mine late in the summer :

Although there were several points being worked, there were only eleven men at

work, the average being eighteen or twenty,and of the eleven men only four were paid

by the company, the other seven being tributers. The arrangement with the tributers

was that they (as a body) should have 50 per cent. of the not yield of the ore. This

system had been successfully worked at Austin by Mr. Pringle. The book-keeper at

Austin had given him an estimate, showing that by this system the tributers had done

for nothing, in the hope of finding something to repay them for their trouble, what

would have cost the company $18,000 if they had done the work. The tributers evinced

faith in the mine by continuing to work on day after day, and month after month, and

bad as yet got but very little. He had seen some of them who had worked for months,

and all they had got had been a few bags of ore, but they were content to'work on if

they only got the bare necessaries of life, trusting entirely to making a strike. He

had found that they were burning one cord of wood per day, at a cost of $12, and the

quantity of water being pumped was 7,400 gallons ; but the machinery was very much

strained to do this, and it would be quite inadequate to sink any deeper. The gross

weight of ore raised during the year was 129,561 pounds, and the valne of the ore was

$12,290. Against this, the cost of reducing amounted to $2,009, the discount on the

bullion to $(341, and $4,790 to the tributers, leaving $4,684 as this company's share of

the profits °r JC926. Since then, a statement of the last quantity of ore sold had been

received, which was for the week previous to the 2lst November, showing that six tons

of ore had been worked, producing 1,660 pounds of first-class ore, value, $353.44 per

ton ; 11,350 pounds of second-class ore, value, $98.95 per ton, and four tons ou band not

yet assorted. The cost of the mine was $1,500 per month, or a loss of nearly $1,000 a

mouth. There had since been no material alteration in the mine, and therefore the

estimated loss per month of nearly $1,000 mnst be looked forward to, unless tho grade

of the ore improved or a richer ledge was obtained.
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A call for more working-capital was made at the same meeting. Mr.

J. D. Pringle, the superintendent, writes to me that during 1875 he

expeots to work the mine far more energetically than in 1874.

Kingston district is located in Kingston Cafion, about twenty miles

southeast of Austin. Its entrance is from Smoky Valley, and at its

head a part of Bunker Hill Mountain divides it from Big Creek Cafion,

which opens into Reese River Valley. The two canons form thus a

line crossing the Toyabe range from east to west. The country-rocks in

this district are almost exclusively metamorphic slates, limestone, and

bere and there some granitic masses. The veins are all between slates

and limestone ; they carry fahlores, silver-glance, stetefeldtite, with lit

tle iron-pyrites, some galena and zincblende, and gold. Two mines have

been worked somewhat, both of which are located on the southern slope

of the principal peak of Bunker Hill, at an altitnde of nearly 9,000 feet.

One of them, the Victorine, has produced several hundred tons of ore,

which averaged in a lot of 400 tons $54.44 in gold and silver, and in

another lot of 800 tons $64.80 in gold and silver, the value of gold being

fully one-half of the whole.

Not less than four amalgamating-mills have been built in this cafion,

none of which have been in operation since several years ago. The

Banker Hill Mill and another, the name of which has escaped me, have

each 5 stamps ; the Sterling Mill, built lower down in the canon, has

20 stamps, and is a first-class mill, with a magnificent water-power,

roasting-fumace, and a number of outhuildings. A fourth mill was

built at the entrance of the canon, but its machinery has been removed

to White Pine.

The Victorine mine shows a very large ledge, and the ore can undoubt

edly be produced cheaply ; but the present developments do not warrant

a judgment as to its future. The milling of the ores of the vicinity in

these mills has not given satisfaction, and could not well do so, on

account of the want of a treatment consistent with the character

of the ore. It is thought that these mines might fully supply a large

mill, but the process employed should be one similar to the Washoe

process, as executed in Ely district by the Raymond & Ely and Meadow

Valley Companies.

In Grass Valley, forty miles northeast of Austin, there are some min

eral deposits, which will sooner or later attract more attention than

heretofore. The country-rock here is quartzite, shale, and limestone,

and the ore-deposits either occur on the contact between the quartzite

and the limestone and shale, or very near it in the latter rocks. There

are two distinct classes of deposits, the one carrying in a quartz gangue

finely-divided spotsof silver-glance, stetefeldtite, ruby silver, fahlore, &c,

and the other containing in the same gangue, but in larger veins, often

10 or 12 feet thick, the " base ores," such as iron- pyrites, galena, zinc-

blende, and copper-pyrites. Some shafts, the deepest of which is only

SO feet, have been sunk on these ledges, but nothiug has as yet been

done to prepare for stopes or to beneficiate the ore. With a view to

the latter task, however, some experiments have been made by Mr.

Trippel at Austin, who has furnished me with the following memoran

dum of the result. The object was to see whether the ores could be

profitably concentrated, in order, if this should prove possible, to amal

gamate or leach the one class and to smelt the other, or perhaps both.

Concentration of Mr. Frosl'i8 ore.

Assay-value of crnde ore .

Concentrations per ton..

$620 45

1,248 80
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Chloride of silver obtained by leaching, per ton of ore $18 85

First tailings, assay-value per ton 221 48

Concentrations obtained from first tailings, per ton 1, 028 91

10.29 ounces of raw ore were taken, and calculations based on the

result for 10.29 tons. The sample produced :

(1.) 3.88 ounces concentrations—value of 3.88 tons 4, 845, 34

(2.) chlorides, by leaching—from 10.29 tons.... 193 45

(3.) 0.35 ounces second concentration—value of 0.35 ton 360 11

4.23 ounces produced 5,389 90

Assay-value of crnde ore, 10.29 tons 6,383 91

Of which was produced 5, 398 90

And lost 985 01

Of the total value, 84J per cent. was produced.

The rowashed tailings would represent 6.06 tons, and the ton of tail

ings contained, therefore, $162.50.

Tests made with Mr. Williamson's ore.

This ore is a mixture of sulphurets ofcopper, iron, zinc, and lead, with

quartz. Some of the sulphurets are decomposed, and the ore, in parts,

has an ochreous appearance.

Four samples were tested, Nos. 1 and 2 containing principally a lead-

zinc sulphide, and Nos. 3 and 4 consisting mainly of copper and iron

pyrites in quartz.

No. 1. No. 2. No. 3. No. 4.

J ounce assays for lead 1\ % 15^ % 4& % 7 %

Assays of silver, per ton of the

builion $125.68 $122.51 $342.43 $131.93

The silver in bullion would rep

resent, per ton of raw ore .. . $9.43 $18.85 $15.71 $9.43

Each ton of bullion would require

of raw ore, tons 13^ 6J 21,% 14x»ff

A copper assay was made for No. 4. Result, 13 per cent. copper.

The raw ore was then dressed or washed by hand. The results were

for silver :

No. 1. No. 2. No. 3. No. 4.

$15.70 $128.00 $62.00 $69.00

Battle Mountain district—The mining-camp called Galena is situated

about fourteen miles due south from Battle Mountain, a station on the

Central Pacific Railroad, in an east-west canon in the Battle Mountain

range. Its easy accessibility by a good road so near the railroad gives

its mineral deposits enhanced value. The geological formation in this

district is mainly a succession of various clay and chloritic slates*

quartzites, and siliceous, dark-gray limestone, the general trend of the

strata being north and south, with a dip to the west. There are two

principal vein-zones, running and dipping parallel with the stratifica

tion, of which the easterly oue is on the contact between limestone

and quartzite, and the westerly one in quartzites, alternating with the

smaller strata of slate. A third lode seems to branch off in a northwest
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direction, and is rniming between quartzite and limestone. The mines

in Galena which have been most developed are the White and the Shi-

loh. In these, two shafts have been sunk to a depth of over 200 feet,

showing a tolerable regularity of the ore-deposit, which has a steep dip,

first to the east, but in depth to the west, and is from 6 to 12 feet wide.

The mineral in these mines is argentiferous galena, mixed with ruby

silver and fahlore. The galena itself carries, in pure cubical pieces, over

$100 in silver per tou, and the mixed mineral, without gangue, often as

much as $1,200. The owners of these two mines have also purchased

the Macbeth mine, which seems to be either a branch of the former or on

the lodo above mentioned, running slightly to westward. Both shafts

have hoisting-works and pumps, and over 2,000 feet of levels have been

driven. At the time of Mr. Trippel's visit, to whom I am indebted for

notes on this district, there were not over twenty men at work, pro

ducing a quantity of rich smelting-ores for shipping, which undoubt

edly Las left a considerable monthly surplus over all expenses. The

workings were prosecuted within 200 feet of the northern boundary-line

of the claim. A large amount of third-class ore has been dumped with

the rock, and the accumulation amounts to over 20,000 tons, which by

concentration could easily be made profitable. At present a small con

trivance called concentrating-works is connected with these mines, but

as Mr. Trippel saw it, it had no claim to be called so, and could give no

satisfaction. The principal claims on that lode and branches from north

to south were Alfred, Enterprise, Macbeth, White, Shiloh, Avalanche,

Veritas, Champion, and others, all of these containing argentiferous-

lead ores, decomposed down to the water-level. On nearly all of them

some work has been done, but the existence of water at a depth of less

than 100 feet has prevented any extensive work, the capital invested in

most of these mines being very insignificant. Further south, in Copper

Canon, and apparently on the same ore-zone, several claims are worked

for copper. An English company is in possession of the Superior mine,

which produces large quantities of copper-pyrites, the better quality of

which is shipped via San Francisco to Swansea, while the leaner ores

await the period of concentration. Aside from this mine, there are sev

eral others producing copper-pyrites, and purple copper-ore, namely,

the Philadelphia, Trenton, Virgin, Josephine, &c

The eastern ore-belt is represented mainly by the Trinity and Butte

mines, the first of which has been worked to some depth, but in an un-

systematical manner. It produces in its upper parts the usual products

of decomposed sulphurets of lead, and in depth, galena. The following

claims are on this line : Cherokee, Neptune, Little Giant, Buena Vista,

and others. None of these seem to have been worked beyond some

prospect-work. A small smelting-works with one blastfurnace and an

amalgamation-mill have been erected in the lower part of the cafion, of

which the first one had hardly been tried, and the latter taken down

after some unprofitable work. Nevertheless, both would undoubtedly

be in operation if they had been used properly, and the ore been concen

trated previous to bringing it to the works.

The mining-facilities in this canon are excellent. There is sufficient

water for dressing-works, and the proposed railroad between Battle

Mountain and Austin, which will pass the entrance of the canon within

less than a mile, will increase these facilities considerably.

To the north of Galena a few miles distant, numerous irregular pock

ets of oxidized copper-ores (malachite, azeorite, and red oxide) are found

imbedded in limestone. They were worked slightly in former times, but

were not found to be profitable.

H. Ex. 177 16
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V

EUREKA COUNTY.

In Eureka district, the Richmond Consolidated Company has passed

through a very prosperous year, as will appear from the following extract

from the official report of the directors for the fiscal year 1873-'74. It

was published in the London Mining Journal of November 21, 1874:

The company have continued in quiet possession of the mine since the settlement of

the lawsuits with the Eureka Company in June, 1873, and have been enabled during

this period to carry on their mining operations without interruption ; thcy have also

obtained United States patents for their property, thus placing their title beyond dis

pute. It will be in the recollection of the shareholders that Mr. Probert returned from

his first visit to Eureka in December, 1873, and Mr. Corrigan in January following;

and that on January 27 Mr. Probert gave to a meeting of shareholders a most lucid and

iuteresting description of the mine, both with reference to its then present position

and probable future prospects, and made numerous suggestions to enable the company

to lessen the working expenses, and obtain a larger profit from each tou of ore raised.

The directors, having determined to erect retining-works, prevailed on Mr. Probert

to visit some of the smelting and refining establishments of France and Germany, so

as to be in a better position to advise with them as to the description most suitable for

this company. Immediately after his return, the directors ordered apparatus for refining

and desilvering, similar to that in use at the establishment of Messrs. Luce, Fils &

Roznn, of Marseilles, where it has been in successful operation for some time, and

which system is now in courso of adoption at some of the largest establishments in this

country. Mr. Probert left England again on June 5 to superintend the erection and

starting of these works, and arrived at Eureka on June 28. As Mr. McGee, the late

superintendent, was about to leave the service of the company, Mr. Probert, on the

nrgent request of his fellow-directors, undertook, pending the appointment of another

superintendent, to attend personally to the company's affairs at Eureka. Tho directors

are now in negotiation with an experienced manager, whose services they expect to

secure almost immediately, so as to be' able to relieve Mr. Probert of this part of his

present arduous duties.

The expenditure on capital account, in the purchase of new mines, additional build

ings and works, defending mine, &o., has exceeded the amount authorized to be raised

by shares by £55,285 ; from this, £7,995 was written off last year out of revenue, and

£12,000 this year, leaving the expenditure still in excess £35,289. The directors have

appropriated, in further reduction of this amount, the sum received for preminm on

shares, and for proceeds of shares surrendered by the vendors, amounting in the whole

to £11,900, leaving a balance to the debit of capital of £23,389. The net revenue for

the year amounts to £86,591, which, with a balance of £19,667 brought forward from

last year, makes n total of £106,258. Out of this sum the directors nave paid during

the year the following dividends: 7s. 6d. per share on October 13, 1873=£19,911;

10«.—5B. on January 10, 1874, and 5B. on February 28, 1874= £26,904 18«. ; 5«. on May

15=£13,458 4B.; 5«i on August 14= £13,458 19s. ; total, 27«. 6d. per share, or 27^ per

cent. per annum, amounting to £73,733 Is., leaving a balance of £32,525 15s. Id. Of

this balance, the directors have written £5,000 off " defense of mine account," and

£7,000 off " construction account," and they propose to carry to reserve the sum

of £15,389 19s., which, with the amount of £8,000 already standing to the credit

of that account, will make a total of £23,389—a sum sufficient to meet the present

overpaid balance on capital account, or, in other words, to provide out of revenue the

whole of the expenditure on capital account in excess of the amount of tho anthorized

share-capital, and to carry forward a balance of £5,135. The directors recommend

that a dividend of 5«. per share should be forthwith declared, payable on December 14.

The total quantity of Richmond ore smelted during the year has been 28,165 tons,

and of purchased oro 1,997 tons, together 30,162 tons, producing 5,130 tone of base

bullion, of tho estimated value of $1,779,231, (£355,846.) The total value of the base

bullion (at assay-value) produced in the year, as reported weekly by cable, amounts to

$1,765,000, whereas the actual value amounted to $1,779,231, being $14,231 in excess of

the amount reported by cable. In consequence of the unusually severe winter, and the

consequent scarcity of charcoal, all the furnaces had to be shut down on February 22.

Smelting was not resumed until April 23, when one furnace was started, the three not

being in blast until June. In Jnly, further difficulties occurred in tho supply of char

coal, which at one time threatened the stoppago of all the furnaces, but, happily, an ■

amicable arrangement was made with the charcoal-burners, and there has. been since

that time an unlimited supply.

During the latter part of Mr. McGee's management, explorations had not been

carried ou to any extent. On Mr. Probert's arrival, he put a large force on this work

in various directions, and the success attending his efforts has been beyond expecta

tion. The latest explorations of Mr. McGee had laid bare poor irony ore for a length
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of 80 feet in the deepest workings of the Richmond vein ; hut fortunately, in working

upward and sideways, good ore in large masses was found, and thus what was

thought at one time to be the worst point in the mine has proved to be one of the best.

Explorations were also made under the Lizette tunnel, where splendid ore was found,

and which is developing rapidly. Explorations were also made from the bottom of

the McGee, or main shaft, at a depth of 400 feet below the surface of the ground, and

here again a fine lode of ore, of exceptionally high grade, was found. The extent and

value of the ore opened up by these explorations can hardly be estimated at present,

but they are of the utmost importance to the company, and the value of the mine is

very greatly increased thereby, the ores discovered being very rich carbonates.

Some inconvenience and loss in smelting has recently taken place from defects in

the steam-engine. The mine of late has furnished more ore than could be smelted

with the present furnaces; on August 31, 3,802 tons hod been accumulated on the

dumps ready for smelting. The refining-works will not be ready so soon as was

expected, in consequence of the captain of the vessel which was chartered for the

purpose declining to take the apparatus, on account of the size of the castings. The

first portion did not arrive at New York until September 8. In order to avoid further

delay, the directors have arranged to send the remaining portions by steamers, as the

buildings are in readiness for the machinery. The proposed railway to Eureka from

Palisade Station (on the Central Pacific Railway) is reported to be finished for a dis

tance of fifty miles, where it is proposed to stop for the winter, thus leaving only a

length of about thirty miles to be completed.

The refining and desilverization process above referred to is a modifi

cation of the Pattinson process, in which the entire work of removing

the intermediate products is done by machinery, and the stirring by

steam—a very great improvement on the old process. As compared

with the desilverization by means of zinc, there is this disadvantage in

the Pattinson process, that by its use the contents of silver in the lead-

riches cannot be brought higher than from 2.5 to 3 per cent., while, by

means of the zinc-process, the lead may be enriched to 10 per cent., and

more. Under the conditions prevailing at Eureka, this may, however,

be no disadvantage, since a large percentage of litharge may be wel

come for the purpose of adding it in the ore-smelting, in order to secure

in the charge a higher percentage of lead than the ores themselves fur

nish. Next year, I hope to be able to give a full description of the new

process, which will no doubt be in regular running-order in the course

of the coming summer.

The following description of the Richmond mine, as now known after

the explorations and developments of the past, and the accompanying

information in regard to the operations of the company during the

calendar year 1874, I owe to the kindness of the manager, the Rev.

Edward Probert :

The Richmond mine is situated on Ruby Hill, which is a spur of Prospect Mountain,

and is distant from Eureka about three miles. The vein cropped out on the southwest

side of the bill, and it has been followed abont 900 feet on the dip, to the northeast or

opposite slope, the workings passing below the crest of the hill at a depth of 300 feet

or thereabout. On this northeastern sjope a shaft has been sunk, (now 500 feet deep,)

from which two drifts have been run—one leaving the shaft at a depth of 200 feet, the

other at 400 feet, each being about 250 feet long—to intersect the ore-body. This is

found to preserve nearly the same course and dip at the greatest depth attained which

it possessed at the starting point on the other side of the hill. It has been technically

defined as a " pipe-vein," but it is in reality made np of a scries of bonanzas of an ellip

soidal shape placed with their longer axes in the direction of the dip. One of these,

the third from the croppings, and the largest, extends downward abont 300 feet, its

greatest lateral extension being about 250 feet, and its maximum thickness (between

the walls) about 100 feet. This chamber is invaded at two or three points by project

ing buttresses of limestone, diminishing the mass of ore by at least one-third. The

lode has nowhere had a lateral extension on what wonld be termed the "course" of

more than 300 feet. To the northwest it " feathers out" completely, while to the south

east it is limited by a bar of red oxide of iron, behind which all traces of the lode dis

appear. The " country" or containing rock of the lode is metamorphic limestone; the

hanging-wall is very irregular and much shattered ; the foot-wall is more regular and

compact, sometimes running quite flat for a hundred feet or so, and then dipping snd

denly for 70 or 80 feet at an angle of 75° to the horizon. The ore itself consists chiefly
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of an argentiferous carbonate of lead, with nodules of galena interspersed through it,

together with a considerable amount of decomposed arsenical pyrites, which is gold-

bearing. Largo masses of oxide of iron alternate with the richer rein-materials, and

constitute what may be termed the "gangue," which imparts to the ore its usual fer

ruginous or red-earthy appearance. This oxide of iron, which amounts to upward of

40 per cent. of the contents of the vein, is itself more or less rich in gold or silver, and

forms, with the other materials, an excellent fluxing mixture. Practically, indeed, the

ore has no "gangue," and all that can be done in the way of assorting is to remove

some of the poorest-looking lumps of iron-stone and any pieces of limestone which

may have fallen in from the hanging-wall. The carbonates of lead vary in color from

dirty, white to yellow, gray, and dull earthy-red, the latter being due to an admixture

of iron oxides. The nodules of galena represent, no doubt, the original condition of

the vein-material, the carbonates being- evidently the results of decomposition. These

nodules of galena are always found imbedded in the carbonates and covered with a

crust of sulphate of lead, which seems to be the intermediate condition of the mineral

iwhile undergoing the chemical change from galena or sulphuret of lead to carbonate.

Some rarer minerals are also found in the mine, such as mimetite, an arseniate of lead

combined with a chloride. This is always rich in gold. Also, there are often met with,

lining the drusy cavities of the harder vein-materials, beantiful crystals of molybdate

of lead, of the usual tubular form and orange color. The mine is perfectly free from

water, and at the present depth the moisture in the ore is not greater than it was in

the upper workings, the average being about 12 per cent. The ore being for the most

port in a friable condition, is easily mined, very little blasting being necessary.

The ore is admirably adapted for smelting in the blast-furnace, requiring no previous

fluxing or preparation of any kind. The accompanying analysis was made from the

furnace-samples for the month of August, 1873. It will be seen that the percentage of

peroxide of iron is very high, and to this are mainly due the simplicity and success of

the smelting-operations.

The loss of precious metals and lend during the years 1872 and 1873 exceeded 20 per

cent. of the total assay-value of the ore. This year the loss has been reduced to about

12 per cent., mainly through the introductiou of a fine, through which the Brooke and

furuace-gasses pass for a distance of 800 feet before their discharge into the atmos

phere. The yield from the first 250 feet of this flue (the portion nearest the furnaces)

is between six and eight tons daily when three furnaces are running, the assay-value

of the deposit removed from it exceeding that of the ore smelted about 20 per cent.

The loss in smelting lead-ores in blast-furnaces is always high; but the large amount

of arsenic in the Richmond ore makes the loss higher than the average fur other ores.

The arsenic volatilizes at a low temperature, carrying with it the precious metals, and

filling the atmosphere with a garlicky odor, which is perceptible at a distance of twenty

miles.

Our daily consumption of charcoal for three furnaces is about 4,500 bushels, which,

at a cost of 30 cents a bushel, amounts to the large sum of $40,000, or thereabouts,

monthly. The quantity of ore smelted daily by each furnace is about forty-five tons—

sometimes rising to sixty tons, when the percentage of lead in the ore is high. The

average percentage of lead may be stated at 23 per cent.—25 to 30 per cent. is excep

tional ; but with these latter figures the smelting is more expeditious while the con

sumption of fuel is decreased.

Analysis of furnace-sample of Richmond ore worked in August, 1873,

made by F. Claudet, London, assayer to the Bank of England.

Oxide of lead 26.57=24,65 lead.

Oxide of copper .* . . . .52

Peroxide of iron 40.37

Oxide of zinc 2.46

Arsenic acid 5.82= 3.79 arsenic

Antimony Traces.

Sulphuric acid 2.60= 1.04 sulphur.

Chlorine Traces.

Silica 7.08

Alumina .77

Lime ■. „ 1.18

Magnesia .50

Water and carbonic acid 12.60

100.47
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Silver, 13 ounces 1 pennyweight per ton of 20 hundred-weight;* gold,

19 pennyweights 14 grains per ton of 20 hundred-weight.

During the years 1873 and 1874, 58,037 tons of ore, averaging about

$50 per ton in gold and silver and 24 per cent. of lead, were reduced at

the Richmond smelting-works.

The product during the calendar year 1S74, from 27,784 tons of ore,

was 9,575,900 pounds of work-lead =4,787^§ tons.

Gold and silver contents, (Mint prices) $1, 263, 120 14

Value of lead, at 4 cents per pound 3S3, 036 00

Total : 1, 646, 156 14

The flue built by the Richmond Company for the purpose of catching

the dust mechanically carried off by the blast, and for condensing fumes,

which is mentioned above, is a very substantial, and at the same time a

very convenient, structure. It will be referred to again in another part

of this report, under " metallurgy."

Nearly all the crnde lead produced by the Richmond Company during

the year has been subjected in loco to a refining or calcining process, the

object being twofold : first, to remove such impurities (antimony, arsenic,

and mechanically admixed speiss and dross) as have heretofore given

occasion for serious reductions in the price paid by the desilverizing-

works; and secondly, to obtain for addition in the blast-furnaces the

resulting oxides, which, of course, contain a very large percentage of

oxide of lead. In thus raising the percentage of lead in the blast

furnace charges, it was expected that the loss of gold and silver hereto

fore suffered in the speiss (see my last year's report) would be materially

diminished; and experience has corroborated this view. While the

speiss formerly produced contained from $16 to $20, and even $25, of

silver and gold, the present product contains rarely more than $12 per

ton.

The operations of the Eureka Consolidated Company during the

period from December 1, 1873, to October 1, 1874, are described in

detail in the following extract from the report of Mr. W. H. Shaw, the

superintendent :

On assuming the duties of superintendent here, I found an ore-body on the fourth

level and 150 feet west from Lawton shaft ; also a body of ore on the first level and 175

feet south from Windsail shaft. These deposits we found to be of considerable extent,

famishing a supply of ore for several months. Being thus provided, we had oppor

tunities for running prospect drifts and winzes in other directions to seek for a supply

of ore as a guarantee against future contingencies.

We will first mention the work done in and through the Lawton shaft.

On the first level, the south branch of tunnel had been run 250 feet. Starting from

this point, wo extended the tunnel in a westerly direction 100 feet for prospecting pur

poses, when, finding no trace of ore existing here, we discontinued further operations.

From the second level, at a point commencing 100 feet southeast from shaft, we

drifted 150 feet, to connect with ore-body and for air.

In the third level we ran the south branch of the tunnel 200 feet for taking out ore ;

tben ran a second cross-cut 300 feet, connecting it by a drift 300 feet long with the

rain south branch of this level for air.

On the fourth level we continued in the old ore-chamber, located some 150 feet west

of the shaft, and extracted large amounts of ore, but finally it became exhausted.

Krom this chamber we followed ore-signs up to the second level, through and into the

Kidd ground, finding there a large body of ore, varying in length from 75 to 200 feet,

and from 1 to 20 feet in thickness. We extracted ore from this point from about the

middle of last December until the 1st of August of tho present year, when all signs of

ore disappeared. Leaving this chamber we returned to the third'level again, and raised

18o feet from drift connecting with south branch of tunnel, cutting through a fine

" This is apparently the ton of 2,240 pounds avoirdupois. In this country the value
■of silver-ore is usually calculated upon the " short ton " of 2,000 pounds.—R. W. R.
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body of ore fully equal to any heretofore found. At the top of this raise we developed

a large chamber of ore, on which we have prospected some 75 feet in length by 4 feet

in width. The extent or depth of this body we have not ascertained, as we had to drift

from this point for air, running 135 feet into the old ore-chamber of the Kidd for that

purpose, and are now prepared to explore this ground in every direction to learn its value.

On the fourth level we commenced drifting at a point 300 feet from shaft on the foot-

wall and running '270 feet, finding a small body of ore of inferior grade, which we sunk

down upon, and shall prospect more fully to determine its extent, having some ore still

in sight on each side of the winze.

Ou the fifth level wo have run 620 feet of drifts connecting with fourth level by

winzes for air. In this level we found a body of ore at a point distant 300 feet from

shaft. We ran through this 70 in length by 4 in width, finding a good quality of ore,

which we have not explored to any definite extent. Here we rise through to fourth,

level for a supply of air, cutting through 40 feet of ore on the way. This ore is of an

inferior quality, and its extent and character are not yet fully determined. Three winzes

have been sunk from this level to connect with the sixth level, the first being 40 feet.

from shaft and sunk through ore tho whole distance, which is, however, of inferior

quality and small extent. The second winze is 200 feet from shaft, rising up from the

sixth to the fifth level for air, and no ore is in sight. The third winze is 300 feet from

shaft and connects with sixth level. This cuts through 25 feet of ore, and is 70 feet

north of the ore-body above allnded to. This level is being continued on to connect

with the Bell shaft, now distant 175 feet, with good indications of finding ore at any

time. •

On the sixth level, 300 feet from shaft, we have sunk down 25 feet through ore,

which wo leave for the present and until we can get a supply of air. The third winze

mentioned on the fifth level is being sunk down below the sixth, and we shall con

tinue it down until we find ore; thence we intend drifting toward the winze 40 feet

to the south, when the first winze on this level will he completed connecting with this

drift.

The sixth level is now in a distance of 500 feet, and will be pushed forward, making,

for the Bell shaft, 320 feet distant.

In the Lawton shaft proper we are sinking down, having extended the work 40 feet,

and will continue down nntil reaching a depth of 100 feet.

In the Buckeye shaft wo found a small body of ore, being a mixture of galena and

carbonate of good quality. Work continues on this to learn extent of body.

A body of ore in tho Windsail shaft that w:is being worked when I took charge of

the company's business has been allnded to. This chamber is 175 feet south from the

shaft and ou the first level. The ore was of good quality, and has continued with

various changes as to quantity until quite recently, when it pinched ont, hut came iu

again with much regularity. At the present we have a small amount of ore in this

chamber, and very encouraging prospects of finding new deposits.

From the first level we have run a drift 200 feet from the east branch of tunnel,

finding excellent ore, which we hope to find developing into a large body.

On the second level three drifts have been run of 250 feet; also a drift to the south,

finding a fair body of ore, which we think conuects with ore-body on first level.

From the first and second levels we are now taking out all the ore coming from tbe-

Windsail.

On the third level we have run a drift 120 feet from the north branch, finding a small

body of ore, now worked out. Tracing from here, we raised 30 feet for prospecting,

and abandoned same on account of foul air, but shall resume work as soon as we cai0

§et the requisite ventilation, and continue drift to connect with Bell shaft, 200 feet

istant.

In Champion ground we have run tunnel No. 1 140 feet east toward Bell shaft,

finding ore 75 feet from the mouth of the tunnel, of good quality and unknown extent.

This tunnel is being driven forward for prospecting, in the hope of finding ore that

extends through the surface-ground.

Tunnel No. 2 we have run 40 feet in a southerly direction, finding ore in small quan

tities, with good indications for larger bodies.

Tunnel No. 3 we have run 100 feet in a northeasterly direction through ore-seams, •

with good prospects for finding an ore-body.

Tunnel No. 4 we have run 125 feet east to take out ore from near the surface.

The Champion ground was supposed to he worked out when my administration

commenced. Our workings have proved differently, and we hope yet to find such

deposits as will justify the expense of further labor. We have already extracted IfiOO

tons of good ore, and expect to find more equally as good.

From the foregoing it will be seen that at this time we have ore in larger or smaller

quantities in the first, second, third, fourth, fifth, and sixth levels worked from the

Lawton shaft; also in the second, third, and fourth levels of the Windsail; also in

tunnels one, two, and three of the Champion ground, and in the Buckeye shaft. From

these several deposits wo expect to glean large supplies of ore for many months to
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come, though much -work has yet to be done in making air-connections and other con

nections that will give us a safe and easy exit for our ores.

The Bell shaft we commenced with diamond drill, drilling eight holes, 400 feet each

in depth, consuming the time from May 15 to July 16. July 16 we commenced blast

ing, and have worked up to the present time, (with but ten days' loss of time.) We

have now reached a depth of 87 feet, and are making good progress.

The timber-yard of the Lawton, which formerly stood at an inconvenient distance

across the ravine, has been moved to the immediate vicinity of the works, ground for

this purpose having been made by walling up the steep embankment and filling in

with waste from the mine, thus giving -the foreman complete supervision over every

department of labor thrqugbout the works.

On the Windsail ground we have changed the ore-dump from the gulch below to a

point higher up and more convenient to the works. By walling up and filling in, we

have made a large yard, affording ample space for piling wood, timber, &c.

Furnaces.—Since the last annual report we have substituted Root blowers in place of

the Sturtevant fan then in use, and find them much more economical, requiring less

power of machinery, and affording a blast more powerful, steady, and uniform ; in fact,

giving better results throughout, and proving highly satisfactory in every respect.

These blowers are attached to furnaces Nos. 3, 4, and 5.

We have now three first-class furnaces, viz, Nos. 3, 4, and 5, each of fifty tons'

capacity, and capable of greater service under more favorable circumstances. Furnace

No. 3 has been running six weeks, and seems in condition now to run that much longer.

Furnaces Nos. 4 and 5 are in perfect order for successful smelting, and all three are

connected with the dust-arrestec. We hope soon to have these furnaces all running

to their full capacity.

Furnaces Nos. 1 and 2 wo have abandoned, and will use only in cases of emergencies

or when we see a way for their utility in some other branch of the reduction of base

ores.

In building a dust arrester or flume, it necessitated several improvements. . First,

in the raising of the top of building some 16 feet and replacing the old roof by a new

one of more substantial construction, bracing it thoroughly with heavy timbers to give

support to the immense weight of iron beneath, used in the flume, this being suspended

from the roof by iron rods running roundTthe flume and extending up through the roof-

timbers and securely fastened by heavy nuts. Under the flume is built a plank floor

ing for car-track, over which is rnn the car for collecting and conveying the dust out

side the building to places convenient for reduction. Underneath this flooring is a large

and airy feeding-room, giving plenty of space for the labor required in charging the

furnaces with their supply of coal and ore.

The next improvement necessitated was in carrying up the furnaces to a greater

height of 20 feet to clear the building and leave room for making the necessary con

nection to the flume.

These improvements are all completed. The dust-arrester is in place, and little re

mains to be done now before we shall be able to test the merits of this particular

improvement. This flume is most substantially built, being lined throughout with

iron. It is considered safe against fire.

The secretary's report for the year ending September 30, 1874, is as

follows :

REOEIFTS.

From sale of iron $89 33

From sale of mule 74 00

From sale of lumber 120 62

From sale of wood 16 00

From sale of slag-pile 1,000 00

From sale of 2 bars bullion 29 90

From proceeds base bullion refined :

888 tons, product of 1873 \ , 0cr, 17'r An
2, 941 tons, product of 1874 j J' *°°, L'° u

Cash in hands of superintendent October 1,

1873 1,759 73

Over-draft, Bank of California, October 5,

1874 00,289 32

$1,349,554 30
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DISBURSEMENTS.

Construction and improvements:

Cost of boiler for diamond drill $800 00

Cost of 3 No. 5 Hoot blowers, with pulleys . . 2, 275 00

Cost of iron, nails, &c, for fume-arrester . . 4, 644 54

Mine account :

For labor 213, 255 97

For hanling: ore 45, 663 88

For hanling water 6, 821 12

For timber, lagging, and lumber 28,883 14

For wood and coal 6, 801 98

For tools, iron, steel, and hardware 5, 986 08

For blacksmithing 290 25

For candles, oil, and tallow 4, 253 S0

For castings and foundery-work 441 93

For freight on supplies 2, 284 01

For powder, fuse, and exploders 3, 156 76

For surveying and recorder's fees 401 00

For water-tank . , .. 58 25

For legal services 20 00

For diamonds and bits 285 44

Smelting account : '

For labor 87,887 57

For charcoal 250, 566 53

For wood 3, 361 25

For timber and lumber 9, 056 88

For hardware, iron, steel, and tools 9, 339 85

For castings and foundery-work 4,101 24

For freight on machinery and supplies 4, 617 90

For tinsmithing 315 60

For blacksmithing 1, 490 00

For fire-rock, brick, and stone , 5,177 10

For oil, candles, and tar 505 14

For assaying 925 00

For paints 35 12

For purchase bullion 300 00

General expense, Eureka : *

Salary superintendent, employes, and travel

ing-expenses, &c 10,816 00

Ore tax 4, 713 92

State and county taxes 4, 203 50

Repairs and furnishing superintendent's

house and office 1,317 92

Harness and repairs 80 88

Express-charges, franks, and newspapers. . 436 20

Telegraphing, books, stationery, printing,

and advertising 570 75

Exchange on superintendent's drafts 487 30

Barley, oats, hay, and horse-hire .... 1, 606 80

$7, 719 54

318,603 61

377,679 IS
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Insurance • $105 00

Medicines and medical attention to employed

injured while in the service of the com

pany 964 00

Wood 99 37

Assays . 410 00

Attorney's fees 1,780 75

Blacksmithing 121 00

Surveying and recorder's fees 175 50

Repairing road 25 00

Donations 30 00

Banners, flags, &c, 4th of July 90 50

Locations 25 00

Balance for purchase lot 300 00

Purchase first bar bullion produced at

works 20 00

. $2S, 379 39

Expense San Francisco :

Salary of officers and traveling-expenses of

president 6,885 00

Office-rent and services of porter r 1, 185 00

Books, stationery, and stamps 228 41

Printing, advertising, and newspapers 217 00

Express-charges and telegraphing 141 33

Retaining stock on call-list of board 100 00

City, county, and State taxes 15 25

Assays 41 25

Removingfurniture and refittingnew offices 279 99

Coal and wood 45 75

Hack-hire 5 00

9, 143 98

Interest :

For interest on over-drafts and notes 5, 200 08

Freight, refining, &c :

For transportation and refining-charges, &c, ou base

bullion 205, 882 11

Bills payable :

For notes becoming due 50, 000 00

Book accounts :

For bills carried over from last year 1, 462 98

Superintendent's drafts :

For drafts carried over from last year 15, 613 43

!New Champion location :

For purchase Bateman's interest in Nugget, At Last, and

Margaret claims 5, 000 00

Dividend account :

For Nos. 11-13 paid stockholders i 150, 000 00

1, 174, 684 90
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Over-draft, Bank of California, October 1,

1873 $3, 558 17

Over-draft on bullion shipments October 1,

1873 171,310 81

Cash in hands superintendent October 1,

1874 42

$174,869 40

1,349,554 30

RECAPITULATION.

Receipts :

From sundry sales $1,329 85

From product 3,829 tons base bullion re

fined 1,286, 175 40

Cash in hands of superintendent October

1, 1873 1, 759 73

Over-draft, Bank of California, October 5,

1874 60,289 32

$1,349,554 30

Disbursements :

Construction and improvements

For mine account

Smelting account

For general expense, Eureka.. .

For expense, San Francisco

Interest

Freight, refining, &c

Bills payable

Book accounts

Superintendent's drafts

New Champion location

Dividends

1,174,684 90

Over-draft, Bank of California, October 1,

1873 3,558 17

Over-draft on bullion-shipments October,

1873 171,310 81

Cash in hands superintendent October 1,

1874 42

$1,349,554 30

$7, 719 54

318, 603 61

377,679 18

28, 379 39

9, 143 98

5, 200 68

205, 882 11

50, 000 00

1, 462 98

15, 613 43

5, 000 00

150,000 00

RESOURCES AND LIABILITIES. * .

Resources :

W. H. Shaw, superintendent * $0 42

Supplies at Eureka, per inventory :

On account mine 12, 779 89

On account furnaces - 44, 334 44

218 tons base bullion at refining-works and en

route, approximate value 63, 250 24

$120,364 99
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Liabilities :

Over-draft, Bank of California $60, 289 32

Superintendent's drafts, (not presented)..'..1. 14,495 85

Book accounts, (not due) 1, 903 05

$76, 688 22

Balance net resources 433 676 77

COST OF EXTRACTING ORES.

Expense of extracting and hanling to furnaces 22,831 tons

of ore is $318, 603 61

Supplies on hand October 1, 1873 ' 6, 962 09

325,565 70

Less supplies now on hand, per inventory 12, 779 89

312, 785 81

COST OF SMELTING ORES.

Expense of smelting 22,197 tons of ore is $377, 679 18

Supplies on hand October 1, 1873 17, 552 62

395,231 80

Less supplies now ou hand, per inventory 44, 334 44

350,897 36

Or $15.80 per ton.

22,197 tons of ore reduced produce 3,159 tons of base bul

lion, or, by average, 6.91 tons of ore produce one ton of

base bullion, at a cost of $210 02

Transportatiou and other charges from works to San Fran

cisco, (where now all the company's bullion is being re

fined,) aggregate per ton about 32 10

W. W. TRAYLOR,

Secretary.

During the year 1874 the company worked 23,485 tons of ore, from

which were produced 3,365 tons of crnde lead, (base bullion.)

Value of lead $269, 224 00

Value of gold and silver 858, 243 22

Total 1,127,467 22

The average value of the work-lead in gold and silver was therefore

$225.05 per ion.

The Ruby Consolidated Company has principally worked during the

year in the Dunderberg and Pleiades mines, which are two adjoining

locations ou the same vein.

I take occasion here to correct a mistake which was made in a former

report, where the Dunderberg was described as an east and west vein.

At the time this statement was made the mine had hardly begun to be de

veloped, and the surface-ore seemed, indeed, to indicate an east and west

course. But further explorations showed that this ore was only a body
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detached from the vein proper and enveloped in clay. The vein itself was

foundafewyard8 west of the old workings, and the extensive explorations

made since show clearly that the vein runs northerly and southerly. It

is opened by an incline (58J° west) now 312 feet deep, on which sub

stantial steam hoisting-works were erecting when Mr. Eilers visited the

locality in the summer of 1874. In this incline, not very far from the

surface, an ore-body was found, which was followed continuously and

stoped out to the 170-foot level. Here it divided, one part dipping to

the south, the other to the north. Both portions have been encountered

again in the 300-foot level, north of the incline, and the development of

these bodies both upward and downward was going on at the time above

' mentioned.

The Pleiades lies lower down on the slope of the hill, (south of Dun-

derberg,) and is on the same vein. The deepest point in its shaft is 105

feet from the surface. In the 50-foot level of this mine the ore-body was

found from 6 to 9 feet wide. At the lowest point the ore is only from 2

to 2J feet wide. The ore is very similar to that of Dunderberg, being

only a little more quartzose. The 120-foot level of the Dunderberg con

nects with the working of the Pleiades.

The smelting-works of the company have been in operation during

only six months of the year. As on former occasions, I am indebted, to

Mr. O. H. Hahn, M. E., the superintendent of the works, for very full

and detailed statements of the campaigns made.

There were smelted during 1874 :
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The working-results at the Ruby furnaces during 1874 are given in

the following table :
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Number of furnaces, 2, with 7 tuyeres each.

Number of campaigns, 5, of 27J days each.

Charcoal per ton of material, 24 bushels.

Coke per ton of material, 0.044 ton.

Charcoal per ton of ore, 32.3 bushels.

Coke per ton of ore, 0.033 ton.

Price of charcoal, 32 cents per bushel.

Price of coke, $60 per ton.

Slag used per ton of ore, 34.06 per cent.

Average assay of ores :

Silver $28 59

Gold . . . 14 04

Total 42 63

Lead 21.4 per cent.

Average yield of ores :

Silver $23 46

Cold 13 02

Total 36 47

Lead 18.2 per cent.

The speiss produced was 276.36 tons, or 5.2 per cent. of the gross

weight of the ore. The average assay of the speiss for the whole year

was :

Silver $11 53

Gold . . 10 94

Total...'. 22 47

Lead 3.5 percent.

The calculated quantity of slag during the year is about 5,960 tons.

The average assay of the slag is :

Silver $0,875

Lead 0.65 per ceut.

The dust has not been collected during this year. Its quantity, found

by calculation based upon the contents of lead in the dust and the

losses of that metal, has been 595.7 tons, 11.2 per cent. of the gross

weight of the ore treated. The following assays of dust were made at

different times during the year :

i. ir.

Lead 21% 17.5%

Silver $21 20 $22 77

Gold 11 30. 15 07

32 50 3X84

Average.

Lead. 19.25 per cent.

Silver $21 98

Gold 13 18

35 16

The Hoosac Company has worked during the larger part of the year

its one large furnace, the largest in Eureka, and said to have a capacity
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of over 80 tons daily when in good running order. Ores from the Hoo-

sac mine have been smelted together with purchased ore, the latter

principally from the ' K K mine. The work-lead produced at these

works is of inferior quality, as it contains very large amounts of anti

mony and arsenic The quantity produced during the year and shipped

through Mr. Daniel Meyer, of San Francisco, was 1,150 tons, containing

150 ounces of silver and 3 ounces of gold per ton of 2,000 pounds. Its

value may therefore be put down as follows :

1,150 tons of very impure lead, at 3 cents per pound $69, 000 00

172,500 ounces silver, at $1.25 $215,625 00

3,450 ounces gold, at $20.67 71, 311 50

286, 936 50

355, 936 50

The K K Company has worked its mine during the year energetically.

Very excellent hoisting-works, made by Booth & Co., in San Francisco,

have been erected. The company has sold the larger part of its ore to

other companies. In July, however, the Silver West furnace was rented,

and smelting was then continued until the end of the year. The pro

duction is given in the following statement, obtained through the kind

ness of Mr. W. S. Keyes, the superintendent :

Product of K K Consolidated Mining Company's mines for 1874.

Months. Ores sold. Price.

Pounds*
.2, 070, 010 $10, 347 04

6, 618 63
2, 837 98
8,918 09
6,605 43

Jnly
1, 430, 456
1,065, 103

2, 873, 624
2, 013, 314

Total 9, 452, 507 35,377 27

Months. Ores smelted. Bullion.

Pounds.
3,083,000

Pound*.
331,302
•173,293

233,174September
1, 600, 000
3,200,000

November
2, 032, 000

2f6'6K03, 120, 000
3,300,000 S5M23

Total 16,335,000 1,455.533

r ■

Value of bullion in gold and silver, $225 to $519 per ton. The average,

which is not given by Mr. Keyes, may be assumed as $300 per ton.

Product, T21\£$ tons, at $300, $218,330.

The expense of mining and smelting was very nearly $25 per ton of

ore.

About twenty-five miles north of Eureka, in the Diamond district,

Diamond, range, the Champion company again made several short

campaigns during the fall. But all these attempts seem to have been

failures. The ores of the locality are very calcareous and quartzose,

and, as I understand, not very abundant, though the Champion vein

is about 5 feet thick. The total quantity of lead reported to me as
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shipped by Mr. Daniel Meyer was only 40 tons. Its value in gold and

silver is not stated.

The mines in Pinto district, seven miles east of Eureka, have again

been taken up by a new English company, so far without any noteworthy

results.

Recapitulation ofproduct of Eureka.

Companies. Lead, tons. Lead, valae.
Gold and sil
ver, value.

Richmond Company
Eureka Company . .
Ruby Company
Hoosac Company. . .
E K Company

Total

4,788
3, 365

690
1, 150
727

$383, 030
209, 224
71, 200
m. 000
58,160

10,920 850,620

|1, 263, 00
858,243
178, 204
286, 936
218, 330

2, 804, 833

This shows a large reduction from the yield of 1873, which was

$3,907,401,54.

Total value of production of gold, silver, and lead, $3,655,453.

Mineral Hill.—The mines of the English company in Mineral Hill

have produced from 40 to 60 tons of ore per week, which assayed from

$40 to $55 per ton, and which has been worked by raw amalgamation.

The Stetefeldt roasting-furnace has been idle throughout the year. The

mines and works seem to have just about paid expenses, and the outlook

for the future is not encouraging. •

HUMBOLDT COUNTY.

For the principal part of the report on this county I am again in

debted to Mr. D. Van Lennep, M. E., of Unionville.

In taking a general review of the mining industry of Humboldt Coun

ty during the year 1874, it must be conceded that there has been prog

ress in more than one direction. A decided one lies in the fact that

at present miners have a better chance of finding out the value of their

mines by the aid of the reduction-works provided with roasting-fur-

naces. The confidence in this mode of reduction has much increased.

Cases of extravagant and foolish expenditures on mines are now very

rarely seen. t

No specific progress has been made in the reduction of ores by the

discovery of new processes, but more attention and economy are exer

cised in following the well-known methods of raw amalgamation and of

the chloridizing-roasting process. At present there are no smelting-fur-

naces in the county.

Several new mining-districts have been organized during the year,

and the prospects of the development of successful mines are good.

In Buena Vista district the Arizona mine, owned by the Arizona Sil

ver-Mining Company, incorporated in the fall of 1873, has been worked

(luring the whole year with a force of from sixty to seventy men. The

number of tons of ore extracted during the twelve months is 4,949, of

which 4,826 tons were reduced at the mills of the company, and 123 tons

shipped for reduction to Ileno and Winuemucca. This last ore amounted

ill value (by pulp-assay) to $27,853.67, or $226.44 per ton.

The milling-ore has averaged from $6 to $10 per ton lower than last

year. The prices paid for labor are about the same as heretofore—that

is, $4 for miners, $3 to $3.50 for car-men; from $1.50 to $2 is paid to

H. Ex. 177 17
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Chinamen for assorting, cutting sage-brush, and labor in the mills. The

same price is paid to Pi-Utes.

The principal work ia the mine has been done—

1. On the Stewart part of the mine, mostly above the lower tunnel ;

2. In the stopes reached by the most southern incline sunk on the

ledge below and east of the Fall tunnel, (it is part of the ground lying

between the main east and west tunnels;)

3. In the stopes west of the western tunnel ; and

4. Mostly southward on the eastern spur.

The large break which occasioned west of the Fall tunnel the loss of

the ledge (ultimately rediscovered by the McDougall shaft) was reached

during the year by a drift across the country-rock in the vicinity of the

McDougall shaft. This work has permitted the easier extraction of ore

out of this part of the mine. A tunnel about 110 feet west of the main

tunnel, and about 12 feet higher on the hill, is now being run to reach

the works last mentioned, and to further facilitate the extraction of ore

and waste, as well as to supply fresh air to the interior western works.

The Fall tunnel was not run any farther into the hill this year. The

Stewart or eastern main tunnel is within a few feet of reaching the

farther incliue and drift run east of the Fall tunnel. Prospecting in the

mine has been very limited.

In the mills of the company some alterations have been made. A

new battery of ten stamps has been placed in the Arizona Mill. The

engine and boiler of the tailings-mill were also placed in the Arizona

Mill, side by side with the old engine and boiler. The mill has now

twenty stamps, five Wheeler and four Varney pans, worked by two

boilers and two engines, one engine driving the twenty stamps and the

other the rest of the machinery. Tne silver-mill has undergone no

changes, except for the necessary repairs.

The tailings-mill was run about seven months during the year. The

capacity of the pans being too small for the poor tailings worked, the

mill was torn down, partly used in repairing the other mills and partly

sold for old iron.

No dividends have been paid since the incorporation of the company.

At the end of the year an assessment of $1 per share was levied, the

number of shares amounting to 48,000. The superintendent appointed

at the end of 1873 succeeded in extracting from the ore of the Arizona

mine, by raw amalgamation, about 10 per cent. more than was obtained

before, and increased the fineness of the bullion from .500 to about .920.

For certain administrative measures, to which the principal owner of

the mine was opposed, he was displaced, and the former administration

coming in power, brought back its former manner of amalgamation.

The Henning mine and the Pioneer Mill were leased last summer for

a few months to H. R. Logan. The Henning ore being full of sulphurets

of the base metals, and not rich enough in silver to extract the neces

sary amount to meet expenses, and the tailings at the reservoir of the

mill being also too poor to be worked, operations at the mill and the mine

were discontinued, and both have been idle since. ' There was an attach

ment on the property for back salary of the former superintendent, and

a suit before the district court for about two years. At the last term

of the district court, in the month of December, the case was decided

in favor cf the attachment, and the property is expected to pass into

the hands of new parties, subject to a mortgage on the property, unless

differently settled.

The Millionaire, discovered in the fall of 1873, has been worked dur

ing the present year steadily by a small force of from four to six men.
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The milling-ore, about 30 tons, has been sold and worked at the Arizona

Mill, the owners getting about $12 per ton for it. The shipping-ore,

about 54J tons of first and second class ore, was reduced at the Reno

and Winnemucca Reduction-Works, producing in gross $6,279.85. In

the fall of 1874 the mine changed hands. The discoverers and their

partners sold it to Mr. William Beachey, it is said, for $18,000, one-

third of this sum being taken in stock of the company formed by the

purchaser. The work done on this mine is as follows: From the out

crop and discovery-point, a tunnel about 80 feet in length was run on

the ledge, when a break occurred, displacing the vein. The first owners

have sunk a small incline on this break, and found some ore with quartz,

but abandoned it, their means being not equal to large expenditures in

prospecting. They occupied themselves in stoping out the space on

both sides of the tunnel, (about 90 feet on the right and about 30 feet on

the left,) in some places as far as the break which crosses the ledge

diagonally. A large portion of the material extracted was good ore.

The ledge is from 1 foot to 18 inches wide. Since the mine has changed

hands, the incline has been prosecuted to find the ledge beyond the

break, a contract having been taken to run 100 feet. Thus far the ledge

is irregular, broken, and carrying little ore.

The North Star was leased by some miners, who took out about 10

tons of shipping-ore. It was found too poor to be remunerative, and the

mine was abandoned by them.

In the Peru mine3 the water coming in stopped the work in the first

part of the year.

Considerable work was performed on the Norman and Occidental, two

new claims in the district. They were abandoned for the present for

want of means and failure to find a sufficient amount of rich ores.

The Kentuck, a southern extension of the Arizona mine, owned by a

Virginia City company, was worked last summer by sinkmg a double

shaft on it, by contract, about 120 feet deep, for the purpose of striking

the ledge. Feeders were found and followed to vein-material, with some

quartz and little or no ore. Since then the mine has remained idle.

An antimony-ledge was worked profitably during the later part of the

Rummer and in the fall. It is situated about a mile southeast of Union,

ville, in the foot-hills. It was discovered several years ago, but not

worked successfully hitherto. The owner, having had, this year, a

market at San Francisco, by virtue of the erection of Starr's smelting-

works there, has extracted ore from this ledge, making about a 10-

ton shipment every week. The ore extracted is sulphuret of antimony,

(gray antimony ore,) not quite as pure as the Bloody Canon ore. It Is

found in bodies of several feet width in the vein-matter, which is soft

and easily worked out. A tunnel is run on the ledge about 350 feet

long, and shafts about 30 feet deep have been sunk in it to find the

bodies and extract them.

The following is a statement of monthly bullion shipments from TJiiion-

ville during 1874 by the express company :

January $12,916 53

February 13,328 56

March 11,278 68

April 16,257 89

May 11, 778 82

June 14, 172 76

July 21, 527 17

August $22, 516 62

September 10,323 69

October 12, 230 89

November 12, 152 47

December 11, 759 63

Total 170,243 71
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The total product of the district may be estimated as follows :

Shipping ore from the Arizona, about 80 per cent. of

$27,853.67, that is, about $22, 182 93

Shipping ore from Millionaire, 80 per cent. of $6,279.85,

that is, about 5, 023 88

Ores of antimony shipped amount to about 6, 000 00

List of bullion above 170, 243 71

Total 203, 450 52

Indian district.—Here the Eagle mine has attracted most attention.

Work was begun in Juno by the new owners, and prosecuted steadily.

The developments on the mine at the time it was purchased by the

Oakland Mill and Mining Company consisted of an incline sunk on the

course of the ledge at an angle of about 20° and about 30 feet deep,

connecting with a shaft north of it. The shaft was a few feet deeper on

the ledge than the incline. The company began, by contract, a new

shaft on the ledge 10 to 20 feet south of the mouth of the old incline,

and carried it to a depth of about 70 feet. Then drifts were run on the

ledge in both directions. On the north side the new shaft was con

nected (by the drift mentioned) with the old shaft by sinking the last

some 20 feet deeper.^ This is about 110 feet from the surface. The

new shaft was sunk some 60 feet below the first level, and again drifts

were run on each side along the ledge. The shaft had been sunk some

10 feet below the second level at the end of the year. The ledge is from

6 to 12/eet, and probably on the average 10 feet wide, as far as present

developments show. At about 20 feet in depth some fine sulphurets of

silver, with gold, were found in the new shaft. Sometimes a small bunch

of native gold is found in the center of a piece of the silver-mineral. The

ore has increased in going down. Assays of the vein-material range

from $10 in gold, with but $2 to $3 in silver, to $300 in silver with but

about $20 in gold. Native gold is seen in many parts of the ledge.

Some choice pieces of mineral have assayed as high as $1,200 and more,

in silver.

In October a lo-stamp mill, with four deep Wheeler pans and two

settlers, was brought from San Francisco. A substantial building was

put up, and the machinery laid on strong frames. The whole was in

working order by the 1st of December.' Although the machinery is

from one of the best founderieson the coast, the cylinder had a flaw, and

at the first trial cracked. There being a delay of three to four weeks

by this accident, the mill was only started a few days before Christmas.

The result of the working is not yet known. The present company was

formed in California, in the last days of January, by B. F. Bivens, who

purchased the mine. This gentleman has the general management of

the business.

North of the Eagle, and on the north side of the canon, the Comet

was discovered last summer. It is about 18 inches wide ; the quartz

contains much tree gold. In November a half interest in the mine was

purchasld by a company, said to have been organized in the Eastern

States, for the purpose of working this and other mines.

Still north of this mine are the Black Ilawk and Butte, two mines

owned by Indian district prospectors, and worked by them for over a

year. These mines have been bonded, and are expected to be sold to

the eastern company mentioned above.

The smelting-works at Oreana have been idle all the year. The

property was purchased in 1873 by General P. E. Conner; of Salt Lake.
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*

In February, 1874, the property was incorporated in San Francisco,

and the stock offered for sale. In the spring, an agent of the company

came to the works with his family, bought some charcoal and flux, and

it was reported that the works were on the eve of resuming business.

Ore, it was said, would be sent from the Salt Lake region. A month or

so was spent in idle hope and looking for ore, and the agent then left

the country. The works are now in charge of an agent of General Con

ner. During the fall, a tunnel was run by Chinamen on contract to

prospect a mine in Trinity district, connected with these works. This

was done in the hope of getting ore for the works, but the ledge had

not been reached or found when the contract expired, and the work was

abandoned. The owners have applied for a patent for the land on which

the works are located, according to the mining-law of 1872 providing

for mill-sites.

Mr. Torrey's mill, run by the current of the Humboldt River, about

three miles above the Oreana Smelting-Works, was at work all summer

and part of the fall on ore obtained from the Jersey mine, in Arabia

mining-district.

In Relief district the Batavia and Pacific mine and mill were shut

down in March, and the property was attached by some members of the

company, owing, it was said, to complications arising from informalities

in the articles of incorporation. The lawsuit brought by a former super

intendent for salary, which was lost and appealed, was decided at Car

son City last summer in favor of the company. In December, one of

the principal owners came from the East and let a contract to run 100

feet in the tunnel, started to cut the ledge at a depth of 160 to 200

feet, and to connect with the inside works. Until now the mine has

been worked through a tunnel on the ledge in which, at about 50 feet

from its mouth, a shaft, first vertical, and then inclined on the dip of the

ledge, was sunk, with drifts on each side at two different points. The

ledge dipping at an angle of 60° to 70°, though in the same direction

as the side of the hill on which it is found, the distance from the sur

face to the ledge increases in depth. It is from this hill-slope that the

present tunnel is run, and it is intended to connect the inside works

with it, and thus facilitate extraction and obtain a good ventilation.

'Jersey district.—In the latter part of May this new mining-district

was organized, after the discovery of several ledges. It is situated in

the Fish Creek range, close to the old road from Unionville to Austin,

and about forty miles southeast of Unionville, being in Humboldt

County, about five miles from its eastern boundary. The ores are said

to be argentiferous-lead ores. The Lander and the Union Flag are two

locations claimed to have yielded ores assaying from $100 to $200 in

silver atnd about 60 per cent. of lead.

In Gold Run district, at Greggville, the Gregg or Manati mine, was

worked until July, when it was stopped, the resources of the owner, Mr.

Gregg, having been exhansted by prospecting for his ledge, which was

lost by a break or slip. In the fall a friend helped him, and after another

search he succeeded in recovering the vein, as rich, it is said, as ever.

A great deal of work has been done in the mine. There is a shaft 260

feet deep, with several levels. About $40,000 have been extracted, all

from high-grade ores, shipped for reduction. The low-grade ores are

still on the dumps. The pay-streak is small and rich.

Agnew & Sterbey, two miners, have also been working with success a

small vein about half a mile from the Manati mine. They obtain a high-

grade ore, which pays them well on shipment to reduction-works.

The Picard or Thiers mine, has also been worked all the year. It is
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in the vicinity of the Munati, and in a granite formation. The vein is

small and rich. The owners work it themselves, select the best ore,

and ship it to reduction-works. Some 60 tons of the second-class ore of

this mine was sold to the Golconda, or Holt's mill. Mr. Holt has built

in his mill a reverberatory furnace with two hearths, and works small lots

of ore picked up in the country around, i. e., from Gold Run, Sierra, and

Paradise districts. The results obtained are said to be as good, if not

more regular, than those obtained in drop-furnaces. He uses cheap

labor (Chinamen) for firing, and principally sage-brush for fuel. For

part of the year he can run the mill by water-power.

The Golconda mine has not been worked this year, except so far as

was necessary to maintain title. Application for a patent has been

made. The south extension, purchased last year by the Old Guard

Mining Company, of San Francisco, was worked in the first part of 1874,

and some rock was taken out. Large quantities of water coming in,

work was abandoned, at first with the intentiou of resuming it, but this

has not been done.

The bullion shipments from Golconda Station during the year amount

to about $5,000.

Winnenmcca district is seeing better days. Last September work was

commenced on the Pride of the Mountain, an old mine, which is now in

the hands of the company owning the Humboldt Reductiou-Works, at

Winnenmcca, and has been successfully worked since. In sinking a

shaft on the ledge across cut was run at a depth of 75 feet, and another

ledge was found 6 feet from the first. A force of about four miners and

ten Chinese have been taking out a daily average of three tons of gold-

quartz, which yields about $100 per ton.

Encouraged by this success, old prospectors went to work in the

neighborhood, and their search resulted in the discovery of a ledge

called the Champion. A shaft about 38 feet deep has been sunk, which

developed a ledge 2\ to 3 feet wide on the foot-hills of Winnenmcca

Mountain, about three miles from the town. About two tons, which

were tried at the reduction-works, are reported to have assayed about

$100 per ton, mostly in gold.

Crystal district.—This new mining-district was organized by ^he pro

prietors of the Humboldt Reduction- Works, at Winnenmcca. It is situ

ated on the Fremont range, northeast of the town. The Louise was

located and prospected by a shaft about30 feet deep. The ore obtained

contains about $60 per ton in silver.

Shipments of Humboldt County bullion at Winnemucoa for 1874.

January— $7,100

February 6, 630

March 21,625

April 1,000

May 2,300

Juno

July

6, 000

6,830

August $10,900

September 5,950

October 4, 850

November 11,710

December 9, OO0

Total 93, 895

These shipments were made mostly by the Humboldt Reduction-

Works. In connection with this, it ought to be stated that these works

were rented by the Rye Patch Mining Company at the beginning of

the year, when their mine yielded twice as much rock as could be worked

at their own mill. The works were returned to their owners in April,

but the latter having claimed damages for deterioration of the tnachin
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erv, which were not conceded by the Rye Patcb Company, a lawsuit

was the result. The case was decided during the year in favor of the

Humboldt Reduction-Works.

Paradise district was organized during the first part of the year

or the latter part of 1873. It is situated about twenty-five miles in a

northeasterly direction from Winnemucca, in the range of mountains

on the east side of Little Humboldt River, and southeast of Paradise

Valley. The claims most worked are the Credit Mobilier and the Gov

ernor Flanders. The first has a tunnel about 185 feet long on the ledge,

and a shaft about 80 feet deep. The ledge is about 2 feet wide, and

carries gold and silver. The second has a shaft 50 feet deep and drifts

at the bottom running for 25 feet on each side along the ledge. The

latter is broken up, and quartz-bowlders are found in it, which are said

to be rich, chiefly in silver-sulphurets. The course of the ledges are

northeast. They stand nearly vertical, the foot-wall being metamorj

phosedsand stone, the hanging-wall slate. They are yet in the hands or

the discoverers. A good many other claims have been located, but as

yet little work has been done on them.

Columbia district.—More than a year ago Mr. Vary, the owner of a

ranch on Bartlett Creek, in the northern part of the county, discovered

a gold-bearing ledge. After prospecting it, he put up an arrastra, and

worked several tons of ore, which yielded very well in gold. He named

the mine Badger. A mining-district was then organized, which was

called Columbia. Last October W. A. Bollinger, of San Francisco,

purchased the mine and formed a company, which was incorporated in

California. The company proposes putting up a mill next season.

This knowledge coming to the outside world, brought into the district

many prospectors and all the accessories drawn together by a mining

excitement. Many ledges were located, and a town was started, called

Varyville. A weekly express runs at present between this new camp

and Winnemucca. The ledges discovered are said to be mostly small,

but rich in gold.

Snow Creek district.—This new district is about ten miles from Bart

lett Creek. Some ledges were discovered in the latter part of the sum

mer, and the district was organized. The most promising claim at

present is the Belle of the West, on which a shaft 15 feet deep has been

sunk. The ore is said to be argentiferous galena, with other minerals.

In Sierra district wTork was commenced in April, on the Lang Syne

mine, in the lower tunnel, where there is a vein about 5 feet wide bear

ing gold. A force of four men was employed, and considerable ore was

extracted. The death of the principal owner of the mine has cansed

a suspension of operations. Four tons of the ore extracted was sent to

the Winnemucca Mills, giving very satisfactory results.

The mill in this district built for the Panl process was bought by the

company at sheriff's sale.

The Last Chance mine, located not far from the Tallulah, was steadily

worked by the owners until last June, when they made a shipment of

10 tons of the first-class ore, which assayed about $300 per ton. Tbis

favorable result cansed them to increase since that time the force at work

on the mine, and more regular shipments to reduction-works have been

made.

The Tallulah mine has not been worked this year. It is yet owned by

a San Francisco company.

The Auburn has been worked at intervals by the owners and discov

erers. At the Thacker, two and four miners have been employed for

some time. A shaft 50 feet deep on the ledge shows the latter from 18
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inches to 2 feet wide, containing gold-quartz, with some galena, and

giving some very good assays.

In the East range, in Inksip Canon, which is nearly opposite to Star

Canon in the Humboldt range, a copper-ledge was discovered last May.

The discoverers, who were wood-choppers, did but little work on it.

They sold their claim, which they called the Ella Bruce, to parties in

Unionville, who have now two men at work sinking a shaft. The indi

cations fgr a large copper-ledge are good. Ho district has been organ

ized.

Central district.—This district was the scene of active operations dur

ing the first part of the y ear, there being fifteen men at work on the

Marietta and the Golden Age, two on the Dutchman, and two on the

Teamster, to provide ore for the mill in the district. It is said that the

company owning the mill and furnace could not reduce the ores success

fully. The concern having got in debt, the mill, furnace, the interest

in three of the mines, and the personal property were attached. The

personal property was sold at sheriff's sale, and the rest will have the

same fate in due time. The failure is supposed to have arisen partly

from the irregular working of the furnace, which could not be made to

roast uniformly, and partly for want of assorting the ores properly.

The ledges contain poor and very rich rock, which were mixed together

without discrimination. After the above occurrence, all the mines were

worked at times by the miners owning them, the best ore being shipped

for reduction. The mines so worked are the Golden Age, Golden

Chariot, Dutchman, Teamster, Marietta, and Solitary.

Humboldt district.—During the summer a patent was applied for for

the Madra ledge, in this district. There was a tunnel of about 60 feet

run on the ledge during the year. About a ton of the ore extracted

from the mine was sent to New York to be tried, there being, it is said,

negotiations going on for the sale of the mine to New York capitalists.

In Echo district a large force was employed ou the Rye Patch Com

pany's mine until April. The mineral having given out at that time, a

few men were kept at work prospecting, and the mill run on tailings.

Last September a good body of ore was again struck, and the force was

increased to fifteen miners. The daily extraction since then has been

about 10 tons. The mill is now run on ore which is amalgamated raw,

close attention being given to this process.

The bullion-shipments from Rye Patch have been as follows :

January $5, 630

February 13, 500

March . 9, 000

April 2, 600

May 2, 200

June 1, 350

July 5,740

August $2, 700

September 2, 700

October 8, 05O

November 25, 800

December 20, 10O

Total 99,370

In El Dorado district two miners have been at work on some old loca

tions, which have attracted the attention of moneyed men. The dis

trict lies between Echo and Humboldt districts.

In Star district the Sheba and the De Sota have been worked most of

the year by a few men taking out ore, of which the first class is shipped

to reduction-works, and the rest passed through the Krom concentrators,

the concentrations being also shipped.

In the Sheba mine a ledge in the eastern part of the mine was

followed by a shaft 50 feet deep, where a fine body of ore was found,
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running northward toward the mountain, and southward toward the

creek, and dipping eastward at a small angle from the vertical. For

the economical extraction of this ore, a shaft was sunk from the surface

above the creek, and the ledge was reached at a depth of about 50 feet.

The ledge contains bodies of rich ore, which, however, again pinch out.

The De Sota is worked with a small force, which keeps prospecting,'

and occasionally strikes bunches of ore.

The American Basin mine, owned by the Krom Concentrator Com

pany, is an old mine, on which considerable work had been done for

merly by driving a tunnel through very hard and flinty rock to reach the

ledge. It has been prospected by a small force this year. The ledge is

small, and the mineral, when found, is usually rich. A few tons were

concentrated at the mill of the company.

The Krom Concentrator Mill was worked in a small way during most

of the summer, operations being limited for want of ore. It was run,

when there was enough ore on hand, during the day only, and shuc

down at night. When the water gave out in the latter part of summer,

the reservoir was allowed to fill, and, when opened, the mill could be

run for about two hours at a time. The company is said to contemplate

the removal of the mill to some mining-camp where a larger supply of

ore can be obtained for concentration. The value of ores obtained from

the mines may be put down as follows :

From the Sheba mine :

10 tons first-class, at about $330 per tou

199 tons second and third class

From the De Soto mine :

10 tons first-class, at about $550 per ton

199 tons second and third class
| 18, 860

Total 36, 490

Afonndery has been commenced on a small scale at Mill City. It is

expected to have a furnace for melting all old cast iron gathered from

old machinery and cast-off shoes and dies at mills in the country along

the railroad, and of this it is intended to cast new shoes and dies to sup

ply the local demand.

ELKO COUNTY.

The only mining operations worth recording have been carried on in

Railroad district. The principal work in the district has been done by

the Empire City Mining Company, which has continued developing its

mines, with, however, only indifferent results. Mr. O. H. Hahn of Eu

reka, who smelted in a short run, from October 19 to November 18, all

the ore which the company produced during the whole year, has fur

nished me with the results, which are embodied in the metallurgical part

of this report.

In regard to the mines of the district, Mr. Hahn says :

The principal mines are located in a crescent line around the miners'

camp, called Highland, two miles to the southwest of Bullion City. They

may be classified as lead and copper mines. The latter contain princi

pally silicate of copper, comparatively speaking a poor copper-ore, yet

desirable for fluxing-purposes, with subordinate quantities of the differ

ent carbonates and oxides of copper, and hardly any precious metals.

The ores occur in segregated veins or deposits in a dolomitic limestone,
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and form sometimes net-works of considerable extent, as in the instanco

of the Ella mine, once the most noted of the district. It seems, how

ever, that the working of the copper-mines has not been attended by

very gratifying results, for the shipping of copper-ores has ceased en

tirely, and but few of the mines are being developed now.

At the present time miners and operators have concentrated their

attention upon the development of the lead-mines, and, it is to be hoped,

with better success.

The ores of the lead-mines form lenticular masses at or near the con

tact of the crystalline limestone with a dioritic porphyry, and consist of

carbonate of lead and of galena, which occurs either in solid blocks or

is disseminated in ribbons through the country-rock. Their other min

eral associates are silicate of copper, red-copper ore, and brown and cal

careous spar, which give the ore a refractory character. Of the precious

metals only silver is found in the ore, in greatly varying quantities, rang

ing from 15 to 150 ounces per ton. The principal mines worked are the

Last Chance and Elko tunnel, belonging to the Empire City Company,

of New York, and the Webfoot and Tripoli, owned by A. J. Ralston

& Co., of San Francisco. Both companies own smelting-works in the

town of Bullion.

As before stated, the ores of Railroad district have a refractory char

acter, on account of the copper and the carbonate of lime and magnesia

the.v contain.

The Webfoot Company made but one small run of eight or ten days,

during which 120 tons of ore were reduced. yielding 34J tons of bullion,

of an alleged silver-value of $220 per ton. It was the intention of this

company, in December, to make another run as soon as iron-pyrites

could be procured to reduce the skimmings accumulated. I am not

informed whether this second campaign has been made.

Spruce Mountain district has been lying idle throughout the year. A

re-organization of the Ingot Mining Company was intended, but I am

not informed whether it has been carried out.

Cornucopia district has continued to attract local attention by the

richness of some of its ores ; but developments have not progressed suf

ficiently to permit shipments of importance.

WHITE PINE COUNTY.

Notes on this county have been furnished to me by Mr. A. J. Brown,

Mr. Alexander Trippel, M. E., and various other gentlemen, whose kind

ness has been acknowledged in the proper places in this report.

The mining-industry of this county is slowly but surely recovering

from the depression characteristic of the last four years. No discover

ies have been made of new mining-districts within the limits of the

county, and no very important developments have been made in any of

the mines worked in the old districts ; yet progress has been steady and

encouraging, and promises well for the future. The winter of 1873 was

one of the severest ever known since the settlement of the county. The

roads were blocked with immense snow-banks, so as to be totally im

passable during the first three months of the year. No ore was deliv

ered at the mills, and the bullion-product of the quarter was from ore

on band at the commencement of the year, and therefore amounts to the

meager sum of only $49,688, produced from 1,309 tons of ore. The

product of the second quarter was 3,720 tons of ore, yielding $124,827.

The third quarter produced 4.158 tons of ore, worth $203,013, and the

returns of the last quarter foot up 4,527 tons, yielding $222,002. The
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bullion-product of the year shows a considerable increase over that of

1872, being $599,530, from 13,714 tons of ore and tailings. The increase

is mainly due to the Cherry Greek mines. Renewed confidence in the

permanence of the mineral-deposits in depth is being gradually estab

lished, particularly in the limestone-districts of White Pine and Rob

inson.

Three new shaft smelting furnaces have been built in the county

during the year, one in Robinson, one in Diamond, and one in Newark.

The first-named has made two successful runs of about fifty days

each. The last two, owing to the highly quartzose character of the

ores, have not been altogether successful. Both districts yield ores of

a good grade in silver and a fair percentage of lead, and with a correct

system of dressing, the majority of these ores could be made available

for reduction in the blast-furnace.

In White Pine district one of the old Mattison furnaces was tempo

rarily repaired and a short run made, for the purpose of testing the

practicability of smelting the base ores of the district, the idea having

taken root somehow that they were especially refractory. This test

was made with the view of erecting improved furnaces in a more eli

gible locality during the ensuing summer, if the campaign proved suc

cessful. None but rich carbonate ores, free from copper, were selected

for the trial, and though the operation was carried on by men wholly

unacquainted with the practical as well as the scientific details of

smelting, yet they claim a success, both metallurgically and financially.

No trouble was experienced from wall accretions or salamanders, and

the lining of "pancake sandstone" was, apparently, wholly uninjured

by the run. Three hundred and fifty tons of ore were run through in

twelve days, the average assay-value of which was, lead, 25 per cent. ;

silver, $70 per ton. The product was 55 tons of metallic lead, worth

from $250 to $300 per ton in silver, and about 10 tons of matte, skim

mings, and speiss, worth, by assay, $160 per ton. This last product still

remains on hand. The loss was excessive, being about 33 per cent., a

portion of which will, however, be recovered from the material on hand.

Still the result, though partially negative, has had the beneficial effect

of reviving confidence in the future of the Base range ; and mines in

that part of the district that have been lying idle for the last four years

have been sought out, and work on them has been renewed in earnest,

in many cases with highly gratifying results.

No new mills have been built in the county during the year, and no

old ones have been dismantled. There are eighteen in running order,

containing 264 stamps. None of them, however, have run on full time,

and some have not been in operation at all. They are distributed as

follows :

White Pino district: Stamford, 30 stamps, idle; International, 30

stamps, running since April ; Smoky, 20 stamps, idle ; White Pine, 10

stamps, idle; Metropolitan, 5 stamps, ran May and June; Swansea, 10

stamps, idle ; Dayton, 20 stamps, idle ; Manhattan, 24 stamps, idle ;

Monte Cristo, 20 stamps, idle.

Newark district : Newark, 20 stamps, ran May and June.

Robinson district : Watson, 10 stamps, running part of the time oil

ore from Ward and Nevada districts.

Egan district: One mill, 20 stamps, running part of the time on ore

from the Social and Steptoe Company's mines and on Cherry Creek ore.

Cherry Creek district : Exchequer, 5 stamps, idle, and one small con

cern of 2 stamps, run on ore from the Chance mine.
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Schell Creek district has three 5-stamp mills, only one of which has

been run during the year.

Newark district.—This is an old district, which was discovered and

organized in 1866. Several of the most prominent ledges were pur

chased by the Centenary Company, then doing business in Santa F6"

district, Lander County, and its 20-stamp mill, formerly erected in the

last-named district, was removed to Newark and erected there. The

ores were rich, and the district promised well for a time ; but the veins

were found to be " bunchy," and some of the lodes were too base for mill

ing. The supply of milling-ore was therefore precarious, and the dis

trict fell into disrepute, and was abandoned during the White Pine

excitement in 1868. Work was again resumed last spring, and carried

on for a time with considerable vigor, but without any marked success.

Several private companies are mining in a small way and shipping their

ore to Eureka for reduction. Most of them are making money.

In regard to coal on Pancake Mountain, I insert here the following

paper, which was sent by Mr. A. J. Brown, of Treasure City, to a late

meeting of the Institute of Mining Engineers :

I herewith send to the institute a sample of Pancake coal. It is rather early yet to

make any estimate of the future value of the discovery ; but it is certainly the most

promising vein of coal yet discovered in the State of Nevada, and, I believe, the first

true coal found west of the Kocky Mountains, or perhaps west of the Missouri River,

unless some of the Utah coals belong to the coal-measures of Carboniferous age. The

Pancake vein certainly belongs to the Carboniferous, as rocks of a later age are wholly

wanting in this locality.

The Pancake Mountain is a low range of hills situated in the valley about midway

between the White Pine and Diamond ranges, and occupies throughout its length of

thirty miles or more the basin or trough of a synclinal fold. The higher mountain

ranges, both east and west, follow mainly the axes of mountain anticlinals, and exhibit

only Devonian, Silurian, and Azoic rooks. About midway between White Pine and

Pancake, two or three mounds whioh are identical, both lithologically and paleon-

tologically, with the limestone of Treasure Hill, crop through the quaternary forma

tion of the valley, and still further west are found dark bituminous shales identical

with those found along the east slope of Treasure Hill and under the towns of Hamil

ton and Eberhardt. Some four miles still further west, and belonging to a much higher

geological horizon, we find the coal-formation.

The formation immediately inclosing the veins (of which there are said to be two)

is mainly slate, though in places a light-colored rock, which the miners call soapstone,

comes in contact with the vein. Impressions of leaves and plants are found in the

slates, and a few specimens of Siyillaria have been found on the surface in the vicinity.

The sandstone-formation, from which is quarried the fire-proof lining used in the

Eureka furnaces, overlies the coal-formation ; and I think that another bed of sand

stone occurs some distance under it, but of this I am not positive.

The voin, where worked, is situated near the north end of Pancake Mountain, abont

fourteen miles west of Hamilton and twenty miles east of Eureka. The vein strikes

north and south and dips quite steeply (40°) to the west. In thickness it varies from

5 to 6 feet, but it is much broken and displaced ; and in some plaoes the coal appears

to havo been destroyed, and a kind of ash fills its place in the vein. Several experi

ments at coking on a small scale have been tried, and have resulted satisfactorily.

The citizens of Eureka are discussing the feasibility of lighting their town with gas

made from this coal.

. Steam hoisting and pumping machinery has been erected on the mine during the

past winter, and the company evidently is in earnest in its determination to find coal

in paying quantities, if it exists.

The mine is opened by two inclines on the vein, the deepest of which is down 240

feet. .

A party of prospectors has been engaged during the winter in sinking a shaft in the

black shale ou the Momomoke Mountain in search of coal. This shale is highly bitu

minous where protected from the air, and consequently burns for a while with a bright

flame, but does not burn to an ash—a fact which has lured numbers of men ou to

spend several thousand dollars at different times in search for coal where none can be

found. Query : Do not these two beds of bituminous shales correspond, in appearance,

characteristics, and geological place, with the Marceilus and Genesee shales of New

York f

The above description of the appearance of the coal-vein, thickness, works, &c, waa
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derived from the owners. I was there early last winter, but the dump was on fire

and the works wero half full of water, so that I was obliged to return without accom

plishing my purpose of seeing for myself. If it is half as good as claimed, it is ono of

the most important discoveries ever made in the State of Nevada.

The mine has been worked steadily during the year, and has attained

a depth of 480 feet, measured on the incline. The vein is about 2 feet

thick, of good marketable coal. The present product of about 100 tons

per month sells at from $12 to $20 per ton on the dump. The Eureka

Consolidated Company is the purchaser.

White Pine district.—The North Aurora, of the Eberhardt and Aurora

Consolidated Company, is the principal mine worked in this district

dnring the year. The works have been extended north through ore,

making connection with the Central shaft and the works of the South

Ward Beecher, thereby establishing a continuous ore-connection from

the Ward Beecher Consolidated to the O'Neil grade, a total distance of

2,450 feet. The ore-channel has followed the great spar-vein through

out its course, sometimes pinching to a mere seam for a few feet, and

then extending to a thickness of from 30 to 90 feet. Three of these large

bodies have been found and worked since last April, furnishing about

50 tons of $60 ore daily. There is a full years supply still in sight.

The Central shaft has been sunk another hundred feet, and is now 300

feet deep vertically, with good ore in the bottom. The hoisting-engine

has been removed from the Beecher shaft to the Central, and it is the

intention to make the latter the main working-shaft. This mine has

produced during the year 9,741 tons of ore, which has yielded $420,394.

The total yield of this mineral-belt to date has been 70,257 tons of ore,

giving a gross yield of $2,836,783, or about $40 per ton. Tr-e greatest

depth from which ore has been extracted is 230 feet from the surface.

The Mammoth mine has completed a tunnel 700 feet in length, run

ning the whole distance through an immense body of low-grade quartz.

At the extreme end, and at a vertical depth of 300 feet from the surface,

a considerable body of excellent milling-ore has been found, the assays

of which range from $30 to $500 per ton of 2,000 pounds.

The Edgar belonging to the Ward Beecher Consolidated Company,

has kept a small prospecting-force employed during the seasons. Drifts

have been run in different directions, principally south and east. Some

good ore has been found, but only in small bunches. A large body

of fair ore is still standing in the old works, which will proGably be ex

tracted and worked during the coming summer.

In the Original Hidden Treasure, drifts have been run south from

the end of the main tunnel, and an incline has been sunk from one of

them 200 feet below the tunnel-level, or 700 feet vertical depth from the

surface. Some bunches of ore were found, but they proved unimportant.

A stratum of graphitic slate was passed through at a depth of 600 feet

from the surface. It was probably a part of the slate-formation over

lying the mineral-bearing limestone on the east slope of Treasure Hill.

If this surmise is correct, then the evidence would be conclusive that the

main tunnel has stopped at least 200 feet short of the main ore-channel.

The Indianapolis, situated on the ridge 700 feet south of the Eber

hardt mine, has been worked part of the year. A drift has been run

north from the main incline 100 feet, and a very large body of $30 ore

has been exposed. The general character of the quartz very much

resembles that formerly found in the Eberhardt mine, but it lacks the

richness of the chloride of that mine, though ths silver exists here also

in the form of scales of horn-silver.

On the west side of the White Pine Mountain, the Caroline and French
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have been worked as usnal, each yielding a small quantity of rich ore,

enough to make the working of the mines remunerative to the owners.

The Chester, a copper-lode, develops well, so far as worked. Sulphur-

ets of iron and copper exist in the greatest abundance. The vein is

about 20 feet thick.

At the north end of the mountain a company has been engaged in

running a tunnel to tap the Jennie A. series of ledges at a depth of

from 800 to 1,000 feet below the surface.

The Champion lode, on the east slope of the mountain, has been

worked since August. A large body of cerussite and galenite was

found near the surface. From this three miners extract about 5 tons per

day in sinking a small shaft. The ore contains 50 per cent. of lead and

$55 per ton in silver.

The C. T. Fay has produced 126 tons of carbonate ore, which has

been smelted in the Mattison furnace. The yield by assay was about

$90 per ton in silver and 36 per cent. of lead. A small quantity of

antimony is present in all the ore from this mine.

The Charter Oak Company has just completed a tunnel 250 feet in

length, tapping the vein 150 feet from the surface. The vein is 2J feet

thick where opened by the tnunel, and is very solid and regular. The

ore ranges from $40 to $100 per ton.

The Mobile Consolidated Company has run a prospecting-tunnel 400

feet along its vein. The greatest depth at the face of the tunnel is

250 feet vertically. The vein is from 3 to 5 feet thick and well defined.

One hundred tons of the ore, smelted at the Mattison furnace, yielded

$55 per ton in silver. The dump contains about 300 tons of the same

class of ore.

The Oro mine is situated low dowu near the old town of Swansea,

and has been opened to the depth of 125 feet from the surface. The

vein is from 3 to 5 feet thick at the lowest point reached, and about

2 feet where first found, 40 feet from the surface. About 200 tons of

ore have been extracted since the 1st of September. No ore is taken

out except what is actually necessary in sinking the shafts and driving

drifts. Two men extract from 3 to 6 tons per day. The average yield

of the ore, as it comes from the mine, is from $80 to $100 per ton.

The Imperial, one of the oldest and best known mines in the Base

range, has been worked during the fine weather. A tunnel, started at

the lowest point attainable, has been run 100 feet for the purpose of

opening the vein 80 feet below the old works. The vein will be

tapped at 120 feet. This mine in former days yielded about 1,500 tons

of valuable ore from the old shallow workings, and they are not yet

exhansted. The ore averages about $80 in silver per ton and 10 or 12

per cent. of copper carbonates.

A tunnel has been run along the Onetho lode for 150 feet, disclosing

a large amount of low-grade ore. The vein varies from 5 to 8 feet in

thickness ; but the ore contains only $35 in silver per ton and 22 per

cent. of lead, so that it cannot be sold at a profit to custom-furnaces.

The ledge runs eastward into Treasure Hill, and it is the intention to

follow it with a tunnel as far as it goes. The croppings have been traced

on the surface for 3,000 feet, or nearly to the " free-metal" belt.

The Silver Plate, one mile north of Hamilton, has been exploited dur

ing the year, and a considerable quantity of excellent milling-ore has

been extracted.

I introduce here the notes of Mr. A. Trippel in regard to the Eber-

hardt and Stanford Mills, which are of technical interest :
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The Eberhardt and Aurora Mill, at Eberhardtown, was rebuilt in

1874. It has 30 stamps of 750 pounds each, making 94 drops of 8 inches

per minute. Battery-screens, 40 meshes per linear inch. The battery

discharges the dry pulp directly into cars, by which it is carried into 16

pans of 5 feet diameter, the mullers making 58 revolutions per minute.

There are 8 settlers, making 9 revolutions, and 4 agitators making 16

revolutions. Capacity of mill, 40 tons. Yield, 75 per cent. of assay.

Ores, $54. There are 3 tubular boilers, of 50 inches diameter and 16

feet long, and 2 reserve-boilers. Fuel, wood, (soft,) of which 9 to 10

cords are used daily. In this mill the stamps, pans, settlers, and agi

tators are driven, by belts. The mullers last from 3 to 6 weeks. Cpst

of working a ton of ore, $12. The pans are charged twice a day with

2,500 pounds of ore at a time, and the charge is ground in the pans for

three hours.

The following shows the operations of the mill during 1873, and is

interesting on account of the relative cost of materials per ton : Treated

during the year, 6,133 tons of Eberhardt and Aurora ore, all "chlorides,"

in dark-colored limestone ; average assay-value per ton, $56.78 ; total

value, as per assay, $343,357.27 ; bullion produced, value, $298,892.82 ;

yield, 87 per cent.; runuing-days, 162; tons worked daily, 37.8; total

costof reduction, $72,471.21; cost per ton of ore, $11.88; loss of quick

silver per ton, 1.4 pounds.

The following are the items of cost :

 

Item a.

Wood, 2, 084 cords

Quicksilver, 10,708 pounds
Castings, 34,031 pounds
Cyanide potassium, 2,608 pounds.
Salt, 56,270 pounds
Labor
Salaries ...
Water-rent -.
Lumber, 1,537 feet
Kflrosene, 200 gnllons

185 gnllons
Tallow, 2,034 pounds
Candles, 73 boxes
Shovels, 28
Cam-grease, 28 pounds
Cbarconl, 2,489 bushels .
Castor oil, 119 i
Brooms, 36
Sundries

Total.

1 gallons .

Total cost.

$13, 424 75
9,583 18
4, 131 05
2, 137 55
1,700 34

25, 447 75
6, 150 00
6,000 00
223 00
180 00
301 00
244 02
365 00
41 25
12 50

774 14
242 50
30 00

1,483 17

72,471 91

Per ton of

0. 34 cord
1.4 pounds
5. 55 pounds.
0. 44 pound - .
9. 17 pounds

14 15
1 00

97

63

Percentage
of cost per
ton.

18.52
13.22
5.70
2.95

11
8.49
8.28

5.38

Note.—Qnicksilver was bought by good fortune it 95 cents, the price being at the time $1.05 per
pound.

The Stanford Mill, at Eberhardtown, belongs to an English company,

and was idle in 1874. The ores worked heretofore in this mill were

those from Treasure Hill, chlorides, averaging $38 per ton on about

13,000 tons. The mill has 30 stamps of 750 pounds each, making 96 to

98 drops of 8 to 9 inches per minute. Capacity, 40 to 45 tons per day.

Dry-crushing. Three tubular boilers, 50 inches diameter, 16 feet length ;

engine 4 feet stroke, 20 inches diameter ; fuel, soft wood ; consumption,

10 cords daily. Average yield, from 82 to 87 per cent. of assay-value.

The mill contains 16 Wheeler & Hepburn pans, of 5 feet diameter, 8 set
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tiers, and 4 agitators, all arranged in two rooms at right angles to the

battery, a passage being left in the center for cars. Quicksilver con

sumed per ton of ore, 1J pounds ; salt consumed per ton of ore, 0 pounds ;

cyanide of potassinm consumed per ton, J pound. The ore is ground

in the pans for 3 to 4 hours.

Lake district is so named from two small ponds, a few yards in ex

tent,' found within its limits. It is situated in the Robinson range

of mountains, about twenty-two miles south of Robinson district,

and was discovered and organized in August, 1872. The formation

is mainly slate, occasionally capped with fragments of a formerly con

tinuous limestone formation. So far but one lode has been discov

ered. Its course is north and south, and its length, as far as traced by

crossings, is from six to seven miles. It occupies apparently a vast

fissure, following the axis of a great anticlinal fold. The vein itself

forms a longitndinal valley or depression from 150 to 300 feet wide

along the summit of the mountain range. The ore found is princi

pally 8tromeyerite, and ranges by assay from $30 to $600 per ton in

silver. Wood and water are convenient to the mines, and unusually

abundant. A great number of locations have been made, and many of

them promise well ; but the developments are meager.

Ward district is situated on the eastern slope of the Eobinson or

Egan range of mountains, twenty miles south of Robinson district. It

was organized in 1872. The mines in this district are owned mostly by the

Martin White Silver-Mining Company, of San Francisco. The principal

mines are the Paymaster, Mountain Pride, Young America, Mammoth,

Caroline, Defiance, Wisconsin, Grampus, Governor, Syndicate, Ben

Franklin, Cyclops, Marlborough, Joe Daviess, Ben Vorlick, Ben Lomond,

Midlothian, Nelson, Endicott, and Waverly. The company owns the

first named seven mines by purchase, the remainder by location. The

development of these mines was commenced on the 15th of October,

1874, A shaft has been sunk on the Paymaster mine to the depth of

190 feet, 48 feet of which was in ore. At the depth of 90 feet the ore is

just disappearing from the bottom of the shaft as the vein dips to the

eastward. The company has run no levels as yet on any of the mines.

One hundred and fifty tons of second-grade ore, that the company had

worked at Robinson, averaged $120 per ton. This ore was obtained in

sinking the shaft; also 15 tons of ore, which are sacked, and not yet dis

posed of, which are expected to average $500 per ton. This vein is 36

feet wide. There is also a shaft on the Young America mine 60 feet deep,

the last 10 feet being in ore. Quality and richness of ore are the same

as in the Paymaster, but the vein is not so wide. Shafts are sunk on

the Grampus, Mountain Pride, Defiance, Caroline, Mammoth, and Syn

dicate mines, to depths of from 40 to 70 feet. All the mines show con

siderable quantities of ore, principally sulphurets, assaying from $40 to

$300 per ton. Work is progressing on the other mines as fast as the

weather and circumstances will permit. Next spring and summer the

company proposes to erect reductiou-works. Plenty of wood and water

are in the immediate vicinity of the mines. Two good roads have been

built into the district, and boarding and lodging houses, &c, have been

erected.

The Watson Company, of Robinson, has also purchased some of the

best claims in this district, and developments have been begun.

Robinson district.—This district, of which Mineral City is the camp,

is located forty-four miles fibrtheast of Hamiltpn and fifty-six miles

southwest of Cherry Creek. The altitnde of Mineral City is 6,500 feet,

the town being situated in an east anil west canon of a southern spur
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of the Egan range, and within four miles of Steptoe Valley. I am in

debted for notes on this district to A. Trippel, M. E., of Austin. The

general formation here is quartzite, alternating with compact and shaly

limestone. Several extensive porphyritic dikes traverse the stratified

rocks in an east and west direction. The stratified rocks are in many

places seen much contorted, especially near Murray Creek, to the east

ward of Mineral City. Outcrops of ferruginous gossan are observed for

over two miles in length near the town.

Some of the principal mines are :

The Hayes: strike, east and west ; contact-vein, between quartzite and

porphyry ; dip, south ; from 1 to 10 feet wide ; has ore- in quantity, aver

aging $50 in silver.

The Altman : strike, east and west ; dip, south ; between porphyry

and limestone; has a large outcrop; ore, $30 in silver. This mine

has been opened now to a depth of 250 feet from the surface. The

explorations show a mass of iron-ore 800 feet in length by 300 feet

in thickness, traversed by seams and masses of argentiferous and

auriferous lead-ore, varying in thickness from 1 to 30 feet.

A recent location, the Alcyon, has opened into a vein of galena 7 feet

in thickness, that prospects well in silver. It is situated only about 200

feet from the New Canton furnace.

The Ward Ellis, similar to the last, buff with underlying granite.

The Cash, six miles from town, has ore with more galena, and hence

suitable for smelting.

About two miles from town a mineral-belt, carrying chiefly copper-

pyrites, can be observed. The lodes are nearly north and south, with

easterly dip. They are not developed.

Nevada district.—This is a new district, about twelve miles east of

Mineral City, and in a similar formation. It contains several promis

ing mines, among which are the Sunrise and Sumner. Both of these show

some fine ore, containing chlorides and ruby-silver. One of these mines

had just been bonded for $35,000, and the ore was to be worked in the

Watson Mill, in Robinson, when Mr. Trippel visited the district. These

districts offer fair inducements for mining. It is safe to say that suffi

cient supplies of smelting-ore, with 25 per cent. of lead and $30 per ton

silver, could be furnished for a large smelting-works, at a very low cost.

Murray Creek offers an ample water-power. There is plenty of wood

near, and the cord can be bought at $5 ; charcoal at 20 cents per bushel.

Barley and hay are cheap, and the freight of bullion to Toano, on the

Central Pacific Railroad, as "return freight" from Pioche, is $10 per ton.

In May, 1874, there was a 10-stamp wet-crushing mill, the Watson Mill,

at Mineral City, and the ruins of a small smelting-works, owned by a

party from Ohio, which failed to be successful. Recently the Canton

Company has erected a shaft-furnace of 25 tons daily capacity, most of

the ore reduced coming from the Altman mine, above described.

Cherry Creek district.—The following remarks on this district are

partly based on notes from Mr. A. Trippel, M. E., and partly on reports

from superintendents of mines.

At the foot of the eastern slope of the Egan range of mountains, and

about four miles north of Egan Canon, through which the old overland

route passes, is situated Cherry Creek Camp, a town of some 400 or 500

inhabitants. It has been built since the fall of 1873. Altitnde is 6,200

feet. East of the town is Steptoe Valley, at that point some seventeen

or eighteen miles wide, and bordered on the east by the Schell Creek

range. The geological features in the Egan range north of the canon

consist mainly in a series of argillaceous black slates, clay shales of

H. Ex. 177 18

■
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various colors, quartzites, and limestone, of which a portion has a crys

talline texture. These strata begin at the eastern slope with massive

quartzites, followed alternately by slates and quartzites, and then by

siliceous limestones, on which rests a light-colored shale, extending to the

top of the range. They have a nearly uniform dip to the west at an

angle of 45° to 50°, and a course nearly due north and south.

Between the strata formed by quartzites and slates on the east and

limestone on the west we observe a porphyritic mass, which crosses

apparently at an acute angle the lines of stratification in the general

direction of northeast and southwest, dipping northwest. In Steptoe

Valley itself, and in the opposite Schell Creek range, granite is seen at

several places protrnding to the height of the limestone. The latter

has invariably in these cases a crystalline appearance. On the whole

the stratification of the rocks in this part of the Egan range shows more

than usual regularity in both course and dip.

There are two principal vein-systems in this part of the range. Both

of them have the same course and dip as the stratified rocks. The

lower or eastern zone is between quartzite and porphyry, the upper or

western one between limestone and shales. Both can be traced north

ward regularly for several miles, but toward the south, or Egan Canon,

they seem to be thrown out of their course by the branching of the por

phyritic dike, of which one brrihch takes a westerly turn. Several veins

opened to the south of Cherry Creek Camp are reported to have a de

cidedly more easterly and westerly course. That disturbances have

taken place may also bo seen in the southern part of the Tickup mine,

where the vein in its upper parts certainly has been thrown eastward ;

but it has regained its natural direction near the Midas tunnel, still

farther south.

Among the mines belonging to the lower or eastern belt from north

to south are the following, several of which are being worked: Vic

toria, Exchequer, Grand Turk, Geneva, and Ida. The ore in these mines

carries iron and copper pyrites and galena, besides true silver-ores—

in general, ore which would be designated as " base," the galena yield

ing a great portion of the silver. The ores also carry gold. They are

decidedly such as may be concentrated with advantage. The vein-

matter is chiefly quartz, toward the hanging-wall more ferruginous

than in other parts of the lode.

The principal mines in the upper or western belt from north to south

are the following : Wonder, Baltic, Cherry Creek, Silver Glance, Red

Jacket, Mark Twain, Wanderer, Chance, Tickup, Midas, and (over the

ridge on the west side,) the Keystone and Pine-Nut. These mines show

no very distinct line between vein and foot-wall, the ore penetrating

often to some depth in the latter; but the line between the overlying

shale and the vein is better marked by smooth clay faces and by a layer

of very hard ferruginous quartz. The vein itself shows in various loca

tions lenticular masses of a black limestone, and the so-called " pay-

streak " is generally bordered by blackened streaks of quartz.

The general character of the ore from the mines in the upper belt is

different from that in the lower. So far the quartz has been more or

less impregnated with what is supposed to be silver-copper-glance, or

perhaps stetefeldite, t. e., small specks of a black mineral surrounded

by a greenish tint of carbonate of copper. In the upper levels the

mineral is silver-chloride and carbonate of copper. The northern part

of the Baltic shows also some carbonate of lead.

The Baltic is situated in Silver Cafion, four miles north of the town,

at an altitnde of 8,200 feet. It is opened by a short tunnel and by some
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open cuts. The vein appears to be from 5 to 10 feet wide, runs north

10° east, and has a variable dip, generally to the west as far as now

developed. The overlying shales are covered about 50 feet higher up

with limestone. The ore on the dump is of acceptable quality, and may

average some $50 silver per ton.

The Chance mine, situated in a canon about a mile north of the town,

and at an altitnde of 8,000 feet, had been developed by two inclined

shafts, one of which was, at the time ofMr. Trippel's visit, 64 feet in depth.

The vein at the surface was but 6 inches, but in 60 feet has widened

to 8 feet, of which 3 feet had rich ore. Out of this shaft considerable

ore has been taken, which was milled in a 2-stamp mill, leased by the

owners for the purpose of testing their mine. The selected ore from

this mine is exceedingly rich, assaying far above $1,000 per ton ; all the

rest is milled, and yields by pulp-assays from $110 to $128 per ton, of

which nearly 90 per cent. is extracted, at a cost for milling of $12 per

ton. The chimney of the richer ore in this shaft seems to dip from south

to north. In the other shaft the vein appears fanlted ; the work had not

been sufficiently pushed to show the real character of the break. Con

sidering the short time since the mine was opened, and the results thus

far attained, it is certainly a very promising one. It is said to have paid

all expenses from the beginning. The fine-grained reddish porphyry, of

which mention was made above, crosses the vein just at the southern

end and divides the Chance mine from the Tickup.

The Tickup had, in May, 1874, three inclined shafts, the northern one

being 112 feet down on the vein. There were some drifts from italoug the

hanging-wall 50 feet in length. It was considered then that the drifts

were too much on the hanging-wall side, and cross-cuts through the vein

had been commenced. The next shaft south was 55 feet deep, and had

a drift northward. Froni this shaft a quantity of rich ore had been

taken, and two car-loads, or about 18 tons, had been shipped to San

Francisco, with a return of over $1,300 per ton. The third incline shaft

was sunk on the southern end of the claim, and was about 22 feet deep,

with very rich ore in the bottom. It is in this part where a dislocation

in the upper levels has been observed, and the probability is that the

vein below is to the westward.

Next south is a tunnel-claim not now worked, and followed southward

by theMidaeand Steptoeledge and tunnel claim. Here a tunnel bad been

driven about 100 feet in a southwesterly direction. The vein, however,

traverses this tunnel in a more southerly direction, and leaves the tun

nel-head to the west. A shaft has also been commenced, and if prose

cuted, must shortly meet the vein. Good ore can be seen as "float" all

along the course of the lode, which seems to be from 5 to 7 feet wide.

Passing the Midas location we cross the ridge, and find on the west side

the Pine-Nut, with considerable outcropping ore of a fair quality.

At the end of the year Mr. J. R. Stanford, superintendent of the

Geneva Consolidated Silver-Mining Company, reports in regard to the

Geneva and Tickup mines :

The Geneva mine shows considerable surface-work, but us it was worked more with

a view to taking out ore than for legitimate developments, there is really but little to

be said about it. One hundred tons of ore taken out were milled at Egan Cafion, and

the pnlp-assay was $98 per ton. Ten tons sent to San Francisco realized $245 per ton.

A shaft is now being Bunk by contract.

The Tickup mine has been worked with a view to development, and now shows a

shaft 239 feet deep and 448 feet of levels, there boing four in number, three running

south and one'north. The vein varies in width from 8 inches to 3 feet, and has been as

wide as 10 feet. At the bottom of tho shaft it -now shows %i feet of ore, the average

grade of which is $234 per ton, as per pulp-assay of 25 tons worked.

Considerable rich ore has been shipped to San Francisco. The first shipment was 6
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tone, -which assayed $1,280 per ton. Tho second shipment was 2} tons, assaying $1,320)

per ton. A total of $8,900 has been realized from ores shipped away. In bullion,

$43,000, the result of 305 tons of ore worked, have been shipped. At present 4 tons of

ore per day are being shipped to the mill, the pulp assaying from $345 to $49(5 per

ton. The ores ore worked up to 94 and even 97 per cent.

The mine at present looks exceedingly well, and the prospects nre very good. A

chimney which carries the rich ore is beingfollowed. Ore which assays as high as $3,780-

per ton is found in it.

Mr. G. F. Williams, superintendent of the Cherry Creek Mining and

Milling Company, sends the following :

This company's Exchequer mine is worked through a tunnel, which has been run in

porphyry lying between two veins of quartz. The course of the veins is northeast and

southwest. The tunnel is in 270 feet. At this point cross-cuts to both ledges have

been made. On the 12th December, 1874, the west lcdgo was struck. The ore-body is

here 9J feet wide, about 6 feet of which is good ore, assaying about $90 per ton.

Drifting on the ledge to the extent of abont 60 feet has been done. Both faces of tho

drifts are in good ore. The depth of the point where the cross-cuts were mode is 16©

feet below the surface. Here a winze has also been sunk on the ledge, which is down

about 20 feet in good ore. The highest grade of ore assays $400 per ton. No ore has as

yet been milled. About 75 tons ore on the dump.

On the 18th of December the east ledge was struck. The average assays from this

ledge show a value of $55 per ton ; highest assay, $219. Mr. Williams cut into this

ledge about 6 feet, and as the face showed very low-grade ore, work on it was discon

tinued. No drifting on this ledge has been done, as it is impossible to work mony

men, on account of bad air. The tunnel has no ventilation at present, bnt an air-shaft

to connect with it is being sunk. This will be completed in about forty days.

In regard to the Chance mine, Mr. Frank Hallowell, the superintend

ent, says :

It was located on what is known as tho upper belt, situated about one-half mile

north of the Tickup mine, and on the same vein. It crops boldly the whole length of

the location, (1,500 feet.) Three openings have been made during tho last twelve

months, viz, near the south end an open cut and incline 100 feet deep ; 400 feet north

an incline 120 feet deep, and near the north boundary an open cut, all showing a large

amount of ore that will mill from $40 to $60 per ton. The vein runs north 14° east,

and dips 45° to the west, the hanging-wall being slate and the foot-wall limestone.

There have been 184 tons milled, yelding $15,760, or $85.50 per ton. The highest grade

of pulp was $249, the lowest $54 per ton. There are on dump about 100 tons of $50 ore,

and 600 to 800 tons which will be worth from $25 to $40 per ton. The latter it will not pay

to move until a road is built. A large portion of the ore milled came from the central

incline. No levels have been run. The ore is from 1 to 10 feet wide in tho different

openings. A cross-cut at the depth of 80 feet on the incline (45°) showed quartz 16

feet wide, of which 10 feet was mineral-bearing.

The Star ledge, situated on the same ridge as the Exchequer, and per

haps one-fourth of a mile distant, is now looked upon as the principal

mine of the district, and, as far as the shipment of bullion goes, it is cer

tainly entitled to that name. The shipments from this mine for the

month of December are reported to amount to about $60,000. The com

pany owning this mine and the one next mentioned below is now tak

ing out from 10 to 15 tons of ore per day, that yields by pulp-assay from

$100 to $200 per ton. The shaft is down about 150 feet, with drifts run

ning each way from the shaft following the vein, which ranges from 4

to 6 feet in width.

Adjoining this mine on the west is the Gray Eagle, with a shaft 10O

feet deep, showing a beantiful vein from 3 to 5 feet thick, and having

all the characteristics of the Star.

The Star Company intends to erect its own mill shortly.

At Egan Cafion, four miles south of Cherry Creek, the San Jose" Com

pany resumed work on its mine, the Gilligan, in December, 1874. This

mine was discovered and explored to a considerable extent as early as

1864. It is opened to a greater depth and more extensively along the

ledge than any other mine in this part of Nevada, but has been lying

idle, with the company's 20-stamp mill, for a number of years. The lat.
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ter has been running during a part of the past year on a few hundred tons

of hard ore and tailings belonging to the company, which produced

$8,974 in bullion, and on custom-ore, mostly from the Star mine, at

Cherry Creek, which produced $24,427.

Schell Creek district was visited in May, 1874, by Mr. A. Trippel, M.

E., who has furnished me the notes for the following :

The Schell Creek range runs some eighteen mileseastof theEgan range,

and, like that, north and south. The mining-town of Schellburn is situ

ated opposite Cherry Creek, somewhat hidden behind a line of foot-hills.

North of Schellburn, the mountain range extends for a few miles, hav

ing the high Jupiter Peak, 9,700 feet, at its northern extremity. To

ward the south the range extends for a long distance, and contains

several mining-districts.

The geological features in this range seem to be complicated. The

ore-bearing lodes, especially to the southward, are rather irregular and

broken up by disturbance in the position of the country-rock. Limestone,

siliceous and argillaceous shales, and porphyry are the principal rocks,

underlaid (as is proved in several locatiqns on the surface and in tun

nels) by granite or rhyolite. The foot-hills to the west of Schell Creek

range are entirely composed of a reddish porphyry, the dSbris from which

partly fills the space between them and the main range. The latter shows

at its base granite, overlain by crystalline limestsone and shales, dip

ping but slightly toward the east. South of Schellburn, throughout

Queen's Spring district, these porphyritic masses seem to branch off in dif

ferent directions, throwing the country-rock from its previous position.

The metal-bearing lodes in this part of Schell Creek range have a

course similar to those in Cherry Creek, i. e., north and south, but the dip

is easterly. They are contact-veins, or deposits between limestone and

shales, between quartzites and shales, and some between porphyry and

one of the above rocks. The ore, as far as it has been extracted, con

tains but little base metal, and is similar to that in the Chance and Tickup

mines, in Cherry Creek, while the vein-matrix is a hard, sometimes ferru

ginous, quartz.

Generally speaking, but little has been done to develop the district.

The only shafts sunk so far are in the McMahon mine, while'ou threo

locations tunnels have been driven several hundred feet in length. In

one of these', driven about 550 feet below the Woodburn mine, north of

the town, the granite is seen rising from near the bottom of the tunnel

at its entrance at an angle of 17° toward the summit of the mountains

in the east. It is overlain by crystalline limestone. The tunnel driven

in the Schell Creek mine, east of the town, passes through black slate

and limestone about 340 feet. The La Brosse tunnel, in Queen's Spring

district, a few miles south, Ls driven in 300 feet. It is an exploring-tun-

nel, and is supposed to cross a number of veins passing through quartz

ites, limestone, and porphyry.

The mining-claims north of Schellburn are all located in McMahon

Canon, which divides the foot hills from the main range in a north or

south direction. Commencing on the south, the following are some

of the claims: Spanish, Independent, Mount Diablo, Woodburn, May

flower, Crown Point, Sheridan &Muncey, McMahon, and Summit. Nearly

all of these claims are high up ou the mountain, the Woodburn being

located at an altitnde of 8,300 feet. The Summit is 8,900 feet high.

The Woodburn is not now worked, but has been opened somewhat

on the surface, and seems to run northwest and southeast, with a slight

dip eastward. The hanging-wall is shale and the foot-wall compact

limestone. The vein itself is several feet thick, and composed of quartz

impregnated with fahlore, or perhaps stetefeldtite. Metallic silver can be
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observed at various spots in thin coatings on the faces of the quartz ; also

filiform, sometimes together with solid horn-silver. The average value

of ore from these surface-workings was about $80 per ton.

The sbaft in the McMahon mine is 130 feet deep, and followed the

vein for 70 feet, when the latter widened out to a chamber filled with

debris. A tunnel was driven to intersect the shaft at 150 feet in depth.

The vein here is from 6 to 8 feet wide, but has furnished rather lean ores,

yielding by pulp-assay from $18 to $30. The mine is not worked now.

At the Summit mine, only surface or prospecting work has been done,

and the character of the vein cannot be well seen. The ore from the

suface, however, has been of good quality, as shown by pulp-samples.

Queen's Spring district.—The geological features in this district, located

three miles south of Schellburn, are somewhat similar to those in McMa

hon Canon, but quartzite is more predominant as country-rock. The

principal mining-claims are the following : El Capitan, International,

London, Sweepstakes, Citizen, Nutmeg, Mountain Boy, San Francisco,

Savage. At several of these claims prospecting-work has been done,

and the ore sent to be milled, but so far all these workings have not

been able to supply permanently the 5-stamp mill in Schellburn, belong

ing to the McMahon Mining Company. The district needs develop

ment badly. Some years ago the Tehama Mill, with 20 stamps, was

constructed, upon the presumption that it would be fully supplied by a

few mines, but it never went into operation.

The McMahon Mill, with 5 stamps, works on custom-ore, and produces,

by the Washoe process, from 70 to 75 per cent. of assay-value. The

charges are $25 per ton, and the actual cost is said to be about $12.

The Ruby Hill district, further south, shows some rich ruby-silver ore,

impregnated in crystalline limestone. The mines there are reported to

be in litigation and idle for the present.

Assessor's return of ore worked in White Pine County for the quarter ending March 31, 1874.

Name of mine. Tons. Pounds. Gross yield. Remarks.

Baltic '. 1
1

1420 00

1,161
103
10
15

400
577
900

121 00
32,726 07
11,500 00 Cherry Creek.

Newark.1,000

300
884 00

3, 048 00
5 1,500 877 00

Wilson 112 70

Total 1,309 677 49, 688 77

Assessor's return of ore worked in White Pine CountyJor the quarter ending June 30, 1874.

Name of mine. Tona. Founds. Gross yield. Eemarks.

100
1

1,500
1,250
800

$11, 177 00
254 85

8,570 00
15, 840 00
2, 215 00

73, 852 00
7ai 00

. 1, 627 00
1,784 00
527 00

5,278 00
1, 008 00
831 00
440 00

94 Cherry Creek.

Newark.480
14

2,718

10

600
1,500
1,000

200
38 100

5
2h

10
10

1,000

8

300
200

1,000
300

Schell Creek.

Do.

3,750 800 124, 827 10
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Assessor's return of ore worked in Jlliite Pine County for the quarter ending September 30,

1S74.
 

Xante of mine.

Battery . .
Bartlett .

pany.
Dictator
Eberbardt and Aurora .
£1 Capitan
Indian Jim
Mariposa
Maryland
Newark

Pocotillo

Creek Mill and Mining Com-

Star .
Tickup .
French .

Total .

Tons. Pounds. Gross yield. .

54

11
108
165

1
2,802

3
9
7
1

M
I

43
750

11
83
4

4, I.V

500
700
480

1, 900

1,030
150

1,100
1,609
671

1, 409
1,500
1,915

821

600
100

1.843

1' u3-

$3, 873 23
1X1 00
520 50

6, IK) 00
4, 744 00

200 00
103, 810 60

69I 00
239 50
887 50
500 00

3, 332 13
500 00

7,257 23
6, 550 Ot)

513 00
12, 400 00

834 50

203, 013 79

Remarks.

Cborrv Creek.
1)0.

Sckell Creek.

Pinto.
Newark.

Egan.
Cherry Creek.

Do.

A large number of mines have bad ores worked, no returns for which

have been yet given. The Fay. for instance, bad 126 tons worked in the

third quarter, the value of which was $90 per ton.

Assessor's report of ore worked in White Pine County for Hie quarter ending December 31,

1874.

 

Name of district.

Pinto
Do

Xewark

Do
Whito Pine
Cherry Crock. .
Newark . .

Do
Schell Creek...
Bobinson

White Pine ...
Cherry Creek. .
Pinto

Do

Baby Hill

Bran Canon . .
Cherry Creek.

Do
Wbito Pino...

Total .

Name of mino.

Autamn
Alturas
Battery
Bennett
Caroline
Cbanco
Chihuahua
Tailings

El Capitan
Elijah

Eberhardt and Aurora.
Grey Eagle
Rescue
Silver Stone

Silver Wreath and
Lookout.

San Jos6
Star
Tickup
French
Outside lots

Tons. Pounds.

2
2
25

1
7
6

70
250
11

400
2,759

3
48
4

110

53
527
219

15
'J

4, 527

1.733
1,294

180
1,330
800

1,241

500

410
1,500

539
654

955
1,302

Amount.

f?13
791

2,730
114

1,344
474

2,800
330
831

17,500
105, 542

485
9,017

217
7,500

1, 441 00
43, 800 00
21, 000 00
4, 232 36
1,130 45

222,001 97

Kemarks

Boasting.
Do.

Smelting. <
Do.

Boasting.
Free-milling.

Free-milling.

Smelting.
Free.
Free-milling.
Boasting.
Free-milling.

Do.

Do.
Do.
Do.

NYE COUNTY.

Philadelphia district.—Here little has been done but developing the

mines. In this direction, however, a great deal has been accomplished.

The Belmont property, which comprises 6,000 feet in length of vein, has

been opened nearly throughout the length of the claim, and new and

substantial hoisting-works have been erected over two new vertical

shafts situated near the extremities of the property. Although no largo

ore-bodies have been discovered, it is claimed that the mine is now in

condition to furnish great quantities of rich ore during the next year.

*
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The Monitor-Belmont and El Dorado South are reported to haveyielded

fair quantities of very rich ores ; but the principal work, done has here

also been prospecting and development.

Tybo district.—This new district, which has attracted most attention

in Nye County during 1874, was mentioned in my last report, having

come into notice about the end of 1873. It has been impossible for me

or my assistant, Mr. Eilers, to visit this camp personally duriug 1874,

and I have therefore to be content to give the best information on the

subject which I have been able to gather. For most of it I am indebted

to a series of articles by J. D. Powers, published toward the end of the

year, in the San Francisco Mining and Scientific Press. The district is

located about one hundred miles southerly from Eureka. The country-

rock consists of limestone and slate traversed by porphyry and of gran

ite. The principal mines are owned by the Tybo Consolidated Company,

(limited,) a London organization, formed by Mr. J. B. McGee, formerly

superintendent of the Richmond Consolidated Company of Eureka.

The Two G claim consists of 1,200 feet. The vein runs northwest

and southeast, and is located on the rocky ridge of a spur of the main

mountain. This spur rises abruptly south of the canon for about 1,000

feet. The Two G had been, at the end of the year, opened by three

tunnels, to a depth of 245 feet below the highest outcrop of the vein.

The average depth, however, to the floor of tunnel No. 1 is not over 188

feet. This tunnel was commenced in May, and has now reached a length

of 463 feet along the vein. About 200 feet of this carries galena and

some oxidized ore, the rest a dark, decomposed, quartzose ore, which

can be milled to advantage without roasting, and contains an average

of perhaps $40 silver per ton. Tunnel No. 2 is located at the original

discovery, 40 feet above No. 1, and has been driven over 500 feet along

the vein, striking one or two chimneys of 7 to 8 feet in width, contain

ing the same ore as above mentioned. Nos. 1 and 2 are connected by a

winze. No. 3 is still higher up, and about 100 feet long. In this part is

the richest smelting-ore, said to contain over $100 per ton. From the

level of tunnel No. 1 two winzes, having an inclination of about 75°,

have been sunk on the vein. They are 163 feet apart, the outer one be

ing down 110 feet. At a depth of 75 feet below the tunnel-floor the

two have been connected by a drift, which is in 4 feet of ore. The foot-

wall in these works is clearly to be recognized as porphyry ; the hang

ing-wall is siliceous limestone. It is somewhat remarkable that milling-

ores occur all along the foot-wall, while baser ores, carrying more galena

and other sulphurets, follow the limestone or hanging-wall.

The Casket and Crosby are extensions of the Two G, while the Lafay

ette appears to be a spur of the same vein. The latter is opened by a

shaft 70 feet deep, and a drift running southeast 75 feet. It carries the

same ore as the Two G. The total linear extent of these four claims is

about 3,000 feet.

For the reduction of the ore, Mr. McGee has built a 30-ton blast-fur

nace, which is 14 feet high above the tuyeres. The ore is brought in

cars from the mouth of the tunnel, immediately behind the furnace, to

the charging-floor. Blast is supplied by means of a No. 6 Root blower

and a 30-horse-power steam-engine. The blower and engine have a suf

ficient capacity to supply another and larger furnace with the necessary

amount of blast. From the 24th of August, when the furnace was first

put in blast, to the 1st of Deoember, 1,260 tons of ore were smelted,

which yielded 153 tons of work-lead, containing an average of about

250 ounces silver and 1J ounces gold per ton. Mr. Daniel Meyer, of San

Francisco, through whom the Tybo Company's base bullion was shipped,
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writes, at the end of December, that he expected the shipments of that

month to be 160 additional tons.

During the spring of 1875, Mr. McGee intends to erect a 20-stamp wet-

crnshing mill, with an engine of 150 horse-power, the whole to cost

860,000. The nature of a large part of the ore requires treatment of

this kind. Besides this, the erection of a large shaft-furnace (50 to 60

tons per day) and of a reverberatory for refining the lead is contemplated.

The cast-iron fan for the latter is already on the ground.

Three small towns, Upper, Middle, and Lower Tybo, have been built

in the same canon. The last-named is located around the company's

works, and will probably be the only permanent one.

In Morey district, sixty-five miles south of Eureka and thirty-five

miles north of Tybo, the New York Company, which has a monopoly of

the district, has run its 20-stamp mill part of the time, with good results.

Much annoyance was, however, experienced at various times from the

working of the machinery, which is mostly old, and, having been bought

up from different mills and fitted into one, does not give the desired

satisfaction.

In Jefferson Canon, forty-five miles from Tybo, and nearly south of

Austin, the North and South Prussian mines, which contain free mill

ing-ore of fair quality, have been worked to a considerable extent.

The Prussian South is owned by the Jefferson Silver-Mining Company,

and comprised 1,200 feet on the southern end of the Prussian lode. The

company has sunk an incline 340 feet deep on the ledge, which dips at

an angle of 65°. At this depth the first water in the mine was struck.

Four levels have been driven from the incline at, respectively, 65 feet,

140 feet, 240 feet, and 340 feet from the surface. The vein throughout

these works varies in thickness from 3 to 5 feet, the upper portion carry

ing reddish decomposed ores, while below antimonial sulphurets have

made their appearance. All the levels have been driven considerable

distances north and south from the shaft ; but little stoping has so far

been done. The company has erected a 10-stamp wet-crushing mill, and

has worked the decomposed ores of the upper levels, which yielded an

average of about $75 per ton in silver. The sulphuret-ores below will

of course have to be roasted previous to amalgamation. The yield of

the mine during the latter part of the year is said to have been $40,000

per month.

The Prussian North is owned by the Prussian Gold and Silver Min

ing Company, the claim comprising 1,000 feet. An incline sunk on this

claim is 250 feet deep, and at this depth so large an amount of water

was met that no further sinking can be carried on until heavy pnmping-

machinery has been procured. Three levels have been run from the

incline, at 65 feet, 100 feet, and 200 feet, respectively, from the surface.

The second and third are the longest, being over 250 feet in length. The

vein in these works is very much larger than in the claim of the Jeffer

son Company, varying from 3J to 8 feet in width, but the ore is not

as rich. This company has also a 10-stamp wet-crushing mill, which

works 20 tons of decomposed ore per twenty-four hours.

Lyda Valley* (or Alida Springs) is reached from Austin, by way of

Smoky Valley, on the east side of the Toyabe range, to its southern

end at San Antonio, across the sandy desert to Silver Peak, and

through Clayton Valley across a mountain-pass (8,200) into the settle-

* Notes kindly furnished by Mr. A. Trippei, who visited both Lyda Valley nod Gold

Mountain in the interest of the Manhattan Company, Austin, and conducted his ex

amination thoroughly, the object being the acquisition of really good property, if such

existed there.—R. W. R.
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ment, Montezuma Mountain lying to the northeast and Mount Magrader

southward. The total distance is one hundred and seventy miles. The

settlement, consisting of a few dozen shanties and a half-wrecked

5-stamp mill, lies about one hundred miles northeast of Fort Independ

ence, California. The prevailing rocks in the district are the same

(limestones, slates, and quartzites) as are found in so many districts in

Central and Eastern Nevada. The general course is northwest and

southeast. Alida Valley proper has a length of some six miles east and

west, is well wooded, (for Nevada,) and has several fine and abundant

springs, furnishing pure water. The slopes of the surrounding hills are

covered with sufficient bunch-grass and white sage for pasturage. The

numerous mineral veins, of which the Chloride and Brown's mines are

best known, produce rich silver-ores, partly mixed with copper, but

mostly with lead-ores. From the records of the mill, the pulp-assays

were found to be over $200 per ton on an average. Specimens of large

size containing nearly pure horn-silver are frequently found. Still the

development of the mines has not made any progress. The reasons of

this are the great distance to a shipping-point, the comparative isola

tion of the place, and the fact that the present modus operandi in

treating these ores is evidently unsatisfactory, certainly so to the

miner who supplies the " custom-mill.'' Mr. Trippel says he is satisfied

that the bulk of the ores from this district are better suited for smelting, ♦

especially when certain portions of them have been concentrated.

With the material on hand, it would not be difficult to establish and

conduct profitably at Alida Valley a concentration and smelting estab

lishment of fair proportions which could afford to pay living rates to

the miners for their ore.

Gold Mountain district is situated in an isolated group of mountains,

not over twenty miles in length, and lying about ten miles east of the

California line, southeast of the Alida Valley. The road from the latter,

passes over Mount Magrnder, and thence across a desert of twelve miles,

after which it ascends the northwestern part of the Gold Mountain

group, which is separated from the southern portion by another sandy

desert. The camp, on Gold Mountain proper, is located on the north

slope of the southern part, which consists almost entirely of syenitic

rock. In that part are found a great number of veins carrying anrifer

ous quartz, which frequently has the appearance of jasper, and is ex

ceedingly hard. The locations made here during 1872, 1873, and 1874

are very numerous, certainly over fifty; but so far no developments of

any importance have been made. Nearly all the work done was pros-

pecting-work An arrastra of the most primitive construction has been

built. The only shaft sunk to any depth is on the Oriental, which shows

a vein of 5 feet, carrying fine gold-quartz, together with the ores of base

metals, such as galena, or the products of its decomposition, and some

malachite. It is, however, characteristic that the southern part of

Gold Mountain carries mostly veins of auriferous quartz, among which

are the Kohinoor, Boomerang, Oriental, Nova Zembla, and Borneo,

while the northern part of the group, where the prevailing rocks are

slates, quartzites, and limestone, carries mostly argentiferous ores, con

nected with the base metals, especially lead, copper, and antimony.

Some of the principal veins in the latter part are the Independent, Blue

Wing, Austin, and Good Templar. There are a great number of others.

None of these have been opened beyond the ordinary prospect-work.

There is little room for doubt that Gold Mountain district is exceed

ingly rich in auriferous ores, and that at some future time it will be

made productive of the precious metals. The chief difficulty in working
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the mines there is the great scarcity of water. There are but one or

two springs of good water known, and whether such could be found at

a reasonable depth in sinking wells has yet to be tested. The quantity

of wood is also limited, and its growth is confined to a few locations.

Pasturage for live stock is scanty.

Assays of fair samples taken from over fifty claims were made, averag

ing in gold and silver, together, about $150. The following are the av

erage assay-results of ore from some of the representative mines, of

which each one is a strong ledge, with good walls, and with an east

and west trend, while the dip seems to be from 60° to 80° south :

Statement of averages, from assays made.

Mine. Silver. Gold. Total

Oriental, average of 9 samples $169 19

Borneo, average of 5 samples 15 07

Good Templar, average of 4 samples 221 07

Blue Wing, average of 4 samples 53 57

Nova Zembla, 1 sample 26 70

$13 47

67 80

12 4H

6 27

276 17

$182 66

82 87

233 55

64 84

302 87

Grand average of all, $173.36 per ton.

The ore of which assays were made was by no means selected, but

apparently of ordinary quality. Selected specimens of Oriental gave

$1,370.79. In order to see the effect of concentration on some of these

ores, they were washed by hand, with the following results :

Assay of Obtained

concentration. per cent.

Oriental, (A) $682 49 80.}

(B) 446 20 81}

(C)... 269 00 64

ID) 701 39 72}

No. 3, (lead) 377 00 73

No. 4, (lead) 86 66 57

Good Templar, No. 2 1, 255 64 69

No. 3 271 50 77

Blue Wing, No. 2, (copper) 41 47 52

Borneo, No. 3, (gold) ... 648 17 87

Several of the samples taken contained the mineral in a partly decom

posed state. Considering the primitive method used and the character

of the mineral, the results leave no doubt about the feasibility of dress

ing the ores.

ESMERALDA COUNTY.

From Esmeralda County I have not had any report, except the gen

eral information from Columbus district that the Northern Belle, a very

rich mine, has been worked throughout almost the whole year, with

very gratifying results. The Northern Belle Mill, which has been run

ning since March 1, contains odo of the Stetefeldt roasting-furnaces,and

is reported to give great satisfaction. The roasting-furnace has been

tried up lo a capacity of 60 tons per twenty-four hours, and is proved

to not only chloridize to a far higher percentage than could be done in

the reverberatories formerly used, but also to produce a bullion of much

greater fineness. The amount shipped from the works during the year

1 have been unable to ascertain.
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LINCOLN COUNTY.

Ely district.—Nothing of importance has been done in this county

outside of Ely district. This district, even, has furnished far less bullion

than in former years, both the principal producers, the Raymond & Ely

and the Meadow Valley Companies, having done a very large amount of

prospecting-work in comparison with the work of exploitation. This

became necessary in the case of the former by the exhaustion of the

large ore-body, which for several years had furnished such large amounts

of silver.

The total product of the district during 1874 was as follows:

Shipped by Wells, Fargo & Co. :

January $241,526 00

February 170,229 00

March 152,945 00

April 198, 000 00

May 217, 936 00

June 100,441 00

July 118, 998 00

August 75, 985 00

September 104,235 00

October 98 296 00

November 88,727 00

December 77, 894 00

Total 1, 645, 252 00

Shipped by Pritchard's fast freight, (base bullion) 236, 299 78

Ore, (estimated by H. H. Day, superintendent of Ray

mond & Ely Company) 19, 653 21

Total 1, 901, 204 99

Of this the Raymond & Ely Company produced $673,051.27, the

remainder is from the Meadow Valley Company's mines and tailings,

and from a large number of smaller mines, in regard to which I have no

separate data.

The following is the reportof Mr. D. M. Tyrrell, general superintendent

of the Meadow Valley Company, for the year ending July 31, 1874:

During the year just closed there have been extracted from the mine 5,224fJJJ tons of

ore, obtained from the following sections :

Tods.

No. 3 shaft, 200-foot level 250

No. 3 shaft, 520-foot level 250

No. 3 shaft, 630-foot level 3,2144J5£

No. 3 shaft, 750-foot level 550

No. 3 shaft, 875-foot level 500

No. 3 shaft, 875-foot level, south ledge 460

Total 5,224J3ftJ

The average yield of the ore has been remarkably uniform, considering the separate

localities from which it has been extracted. The company's mine is explored by three

shafts, called, respectively, No. 3, No. 5, and No. 7. The most productive portion of the

mine has been between the Black shaft (which is located abont 300 feet east of No. 3

shaft) and tho west line of the company's claim, and has, therefore, been more exten

sively worked. The West, or No. 3 shaft, has reached the greatest depth of any of the

works npon the mine. This shaft is composed of two compartments, 2-nr by 5 feet each. '

From the surface to tho 520-foot level it has been carried down on the vein through

its various changes of dip, making the shaft very irregular in grade for a distance of

520 feet; but from this level to tho bottom it has been carried down on an angle of
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65°. At the commencement of the year jnst closed this shaft had attained a depth of

931 feet, and from the 1st of October (the time sinking was again resumed) np to the

6th day of May, 383 feet had been added to its depth, making its total depth 1,314 feet
on the incline, at ■which point the water-level was reached. With our present appli

ances on band, the -water could not be raised, and sinking was in consequence discon

tinued.

Three new levels have been opened from this shaft during the year, one at the depth

of 1,000 feet vertically from the surface, another at the depth of 1,100 feet vertically,

and another at the depth of 1,235 feet, corresponding with the 1,200-foot level of the

.Raymond & Ely mine. On the 1,000-foot level, in the latter part of October, a station'

was opened and a cross-cut started north for the vein, which was carried ahead a dis

tance of 42 feet, at which point the vein was cut ; but the line of demarkation was so

irregular and imperfect that it was difficult to determine whether we had reached the

fissure or not. However, a drift was started west at this point, and as the work pro

gressed regularity rapidly became apparent ; tho walls also became regular and gradu

ally diverged until the face ofthe drift showed a well-defined fissure with 2 feet of vein-

matter, which retained its width for a distance of 265 feet, at which point the drift cut

into a broken cross-course, dipping to the east on an angle of 80°, when work was dis

continued in that direction and a winze started down on the vein 200 feet west of the

shaft. This winze was carried a distance of 160 feet, at which point a connection was

made with the west drift on the 1,100-foot level. This winze showed a regular, well-

defined fissure, with 2 feet of vein-matter, but comparatively barren.

On the 1,100-foot level, on the 1st of March, a station was opened and a cross-cut

was started north, which was carried ahead a distance of 50 feet, at which point the

vein was cut, showing regular, well-defined walls, with 7 feet of vein-matter, giving

low assays. A drift was started to the west, following the vein, which was carried

ahead a distance of 293 feet. Of this distance 240 feet showed a well-defined fissure

with 2 feet of vein-matter, but no ore, and the balance of the distance run was through

that broken cross-course which appeared on the level above.

From the end of this drift a cross-cut was run to the north for 35 feet, and another to

the southwest 23 feet, which prospecting failed to discover the continuation of the

vein, and exploration ceased in that direction.

A winze was started from this drift about 150 feet west of the shaft and carried down

on the vein a distance of 158 feet, at which point a connection was made with the west

drift on the 1,200-foot level, furnishing a good circulation of air. This winze showed

a strong, well-defined vein for the entire distance, but no ore.

A drift was also run to the east on the 1,100-foot level, which has now a length of

290 feet. Eighty feet of this distance was run through a broken cross-course, to the

east of which the walls begin to show themselves, and the vein becomes regular and.

partakes of a more uniform character ; and at present the face shows 2 feet of very

promising vein-matter, with some small streaks of galena-ore, but of low grade. So

far the prospecting done on this level has not resulted in any valuable discovery, but

the indications certainly afford an encouraging feature for the future of the mine, and

give the greatest reason to argue that the vein will continue persistently as the work

progresses downward; but what the results will be, future developments alone can

determine.

On tho 1st of May, a station was opened on the 1,200-foot level and a cross-ent started

north for the vein, which was run a distance of 36 feet, at which point it reached the

vein, when a drift was started west on the vein and carried to the west line of the

company's claim, a distance of 302 feet. Here the fissure is regular and well defined,

showing 2 feet of very promising vein-matter, giving low assays throughout the

lowest level as far as explored. The vein maintains itself perfectly, except where

these breaks occur, being of full average width, and its walls are regular and well

defined, giving the strongest and most reliable evidence of permanency and persistency

in depth.

A drift is also being run to the east on the 1,200-foot level, which has now a length of

117 feet, the entire distance run being through a broken cross-course ; but the formation

is getting more regular and showing evident indications of a near approach to the vein.

On the 12th of May, a cross-cut was started south for the south vein on the 1,200-

foot level, which has now a length of 250 feet. This vein runs parallel with and lies

about 300 feet south of the main Meadow Valley vein. The ground to the south of tho

old workings in the upper levels has not been sufficiently prospected to prove whether

this is a spur from the main vein or a separate and distinct one. The intervening

ground between these veins is quartzite, and has not been sufficiently cut up to demon

strate whether it is an isolated fragment or a continuous part of the country-rock.

Prospecting operations in the upper levels have been vigorously prosecuted during

the year. The undeveloped portions of the mine to the east and west of No. 3 shaft

have been pretty thoroughly explored, but so far we have not been fortunate enough to

uncover any paying bodies of ore. The east drift on ninth level has been carried

ahead a distance of 1,144 feet. Three hundred feet of this distance were run through
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a broken cross-course, and the balance of the distance showed a regular, well-defined

vein, with an average width of 3 feet. The filling between the walls showed some

nattering indications in places, but at present the formation does not look very prom

ising for ore.

A winze is being sunk from this drift 400 feet east of No. 3 shaft, which has now a

depth of 172 feet ; the entire distance sunk shows a continuous fissure varying in width

from 10 to 30 inches, occasionally showing some very promising vein-matter, but very

little ore.

A drift was started to the west on the ninth level, and carried ahead on the vein to

the west line of the company's claim, a distance of 291 feet. The entire distance run

showed a strong, well-defined vein, with some small strata of base ore, but of low

grade. A raise was started from this drift about 50 feet east of the west line of the

company's claim, which was carried up a distance of 65 feet, at which point a very

good streak of ore 2 feet in width was developed. In raising on it the walls of the

fissure diverged until the vein showed a width of 8 feet, when the ore became more

the ore gradually died out in a large body of barren vein-matter.

A winze was started from this drift 210 feet west of the shaft, and carried down on

the vein a distance of 110 feet, where a connection was made with the west drift on

the 1,000-foot level ; here the vein is strong and well-defined, but comparatively barren.

The cross-cut which was being run for the south vein on the ninth level, which had

attained a length of 50 feet at the time of the last annual report, was carried ahead

265 feet, making its total length 335 feet, at which point it reached the fissure, disclos

ing a vein of quartz 8 feet in width, with a stratum of good milling-ore 12 inches in

width lying on the foot-wall. A drift was started west on the old streak and carried

ahead a distance of 50 feet, where the ore gradually died out in barren vein-matter.

The drift was continued a distance of 114 feet farther, making its total length 164 feet,

but failed to disclose anything of value, when work was discontinued.

A cross-cut was started from the end of this drift and run to the north a distance of

35 feet, and, not meeting with any favorable change, work was suspended at this point,

and a raise started on tbe ore, which was carried up 65 feet with the ore-streak, fre

quently expanding or contracting to greater or less dimensions as the work progressed,

until the ore finally disappeared in hard, barren vein-matter.

A drift was also started and carried to the east on the vein a distance of 210 feet,

showing a continuous fissure varying in width from 1 to 6 inches ; but the formation

being unfavorable for ore, work was in consequence discontinued in that direction.

A drift was also started 50 feet above this level and run to the east a distance of 50

feet, which work failed to disclose anything of value, when operations ceased in that

direction.

A winze was started on the south ledge and carried down on the vein a distance of

105 feet. This winze showed a large and very promising vein of quartz ft,r a distance

of 85 feet, where the vein-matter gradually disappeared, leaving the bottom of the

winze in hard quartzite, when work was discontinued.

The drift which was being run to the east on the eighth level was carried ahead a

distance of 162 feet, making its total length 473 feet. The formation in the face not

looking very encouraging, work was discontinued.

A winze was sunk from this drift about 300 feet east of No. 3 shaft, and carried down

on the vein a distance of 108 feet, connecting with the east drift on the ninth level,

furnishing a good circulation of air.

A winze was also sunk from the west drift on the eighth level about 210 feet west

of No. 3 shaft, and carried down a distance of 108 feet. wbero a connection was made

with the west drift on the ninth level. Sixty feet of this distance was carried down

on a small seam of ore, and the balance of the distance through bard quartzite.

The east drift on the 630-foot level, which showed a length of 502 feet at the time of

the last annual report, was carried ahead 241 feet, making its total length 743 feet, at

which point a connection was made with the south cross-cut from the summit-shaft,

furnishing a good circulation of air. The entire distance run showed a continuous

fissure varying in width from 1 up to 18 inches, but no ore to the east of the stope

being worked up from this level.

A winze was sunk from the 630-foot level 300 feet east of No. 3 shaft, and carried

down to the eighth level a distance of 112 feet. The first 50 feet showed a stratum of

very good ore, and the balance of the distance was sunk through quartzite.

A cross-cut was started south on the 630-foot level and carried ahead a distance of

210 feet, which work failed to develop anything of special value, when work was dis

continued in that direction, and a drift started west, (on a crossing which showed in

the drift,) which was carried ahead 44* feet ; and not meeting with anything enoourag-

ing, work was discontinued.

On the 520-foot level the east drift was carried ahead 370 feet during the year, mak

ing its total length 520 feet. This drift developed a small stratum of very good milling-

ore, which proved to be a continuation of the ore-chute worked up from the 630-foot
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level. Where cot by the drift it showed a length of 80 feet, varying in width from 1

to 8 inches, Darrowing down at both ends, and at a distance of 40 feet above the level

it finally disappeared in barren vein-matter.

Ou the 440-foot level a drift was run to the west a distance of 55 feet, which failed

to disclose anything of value, when work was discontinued in that direction, and a

raise started and carried up on the vein a distance of 54 feet, when a drift was started

west from top of raise and rnn a distance of 71 feet. This prospecting failed to reveal

ore in paying quantities, and work was discontinned.

The summit or No. 5 shaft is composed of three compartments. The two hoisting-

compartments are 3$ by 4ft feet in the clear, and the pomp compartment is 4ft by 5

feet. This shaft is carried down in the north wall of the vein on an angle of 62°, and

although the work at this point has been prosecuted with unremitting vigor, owing

to the extreme bard rock encountered, but 368 feet have been added to its depth dur

ing the year, making its total depth 1,141 feet on the incline. At onr present rate of

progress it will probably take about seven months to reach the present level of the

bottom of No. 3 shaft.

A drift was started from this shaft about 500 feet from the surface and run to the

west, following the vein a distance of 188 feet, showing a strong, well-defined fissure,

with 2 feet of vein-matter, but no ore.

Two cross-cuts were run south from this shaft to the vein for ventilation, one at

the fifth level corresponding with the 630-foot level in No. 3 shaft, a distance of 45

feet, and another at the sixth level corresponding with the ninth level of No. 3 shaft,

a distance of 35 feet through quartzite.

The sinking of No. 7 shaft was discontinued last August, not deeming it prndent to

continue it downward, as the eastern portion of the company's ground could be pros

pected at a much less expense from No. 5 shaft. Some little prospecting has been done

from No. 7 shaft, but so far our operations have been unsuccessful.

The west drift which was started from third station, No. 7 shaft, was carried ahead

22 feet, making its total length 112 feet. The formation not looking promising, work

was suspended and a cross-cut run to the north from the end of this drift, a distance of

47 feet ; and not meeting with any favorable indications, work was discontinued.

A prospect-drift was started from fourth station, No. 7 shaft, and run to the east a

distance of 187 feet through a large block of unexplored ground ; but falling to meet

with anything encouraging, work was suspended.

The drift which was being run to the west on eighth level, No. 7 shaft, was extended

a distance of 478 feet, making its total length 713 feet. The entire distance run showed

a regular, well-defined fissure, with an average width of 18 inches ; but during its prog

ress nothing of a particularly encouraging nature was brought to view, and work was

discontinued in that direction.

At the present time our resources for ore are limited to the 520-foot level, and the

success of the present year's operations will depend upon developments in the unex

plored ground to the east of No. 3 shaft ; and 1 am not without hope that further ex

plorations in and about the apparently exhausted sections of the mine will, as has hap

pened in similar cases in times past, open up some additions to what is now in sight.

But our chief reliance is upon what is anticipated will be brought to light at a not very

remote time in the lowest levels of the mine not yet prospected. The distribution of

the ore through the vein is variable, sometimes occurring in scams a few inches in

width, with intervening strata of poor rock ; sometimes it is found distributed through

the entire vein, and at other times it dwindles down to a mero trace, but is generally

found in bunches or irregularly-shaped deposits, which are usually found on one wail

or the other, but do not seem to follow either uniformly.

The upper levels, although to a great extent worked over several times, have, never

theless, furnished employment to a considerable number of men, and considerable rev

enue has been derived from contracts let to individual prospectors, by which they

were allowed to extract ore from the abandoned levels of the mine at their own ex

pense, paying tho company 40 per cent. of all ore extracted, and the other 60 per cent.

to be worked at the company's mill.

The machinery on the different shafts at the mine is all in good running order, but

entirely inadequate for the work required of it. I would therefore recommend that

tho necessary steps be taken to erect substantial machinery for permanent operations.

A summary of tho labor performed in the mine during the year shows the extracting

of 5,224|fr5J tons of ore, the running of 6,037 linear feet of drifts, the sinking of 989

feet of winzes, the running of 184 feet of a raise, the sinking and timbering of 751

feet of shafts, and other general repairs in and about the mine.

The mill is at present in good running order, with the exception of the mortars,

which are getting pretty well worn. There has been no expense incurred within the

last year, except, what has been necessary to keep the mill In repair. There have been

four new pans and two new settlers put in in place of the old ones, which were entirely

worn out and no longer fit for use. In the future I do not anticipate any expense on

the will other than repairs incident to running.
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Of the tailings remaining on hand and unworked, there are 11,000 tons of tailings of

ore, which give an average assay of 818 per ton, and of tailings of tailings there re

main about 20,000 tons, which show an average assay of $12 per ton.

To this I add the following table from the superintendent's report :

Condensed statement of cost of production, (fee, for company year, from

August 1, 1873, to July 31, 1874.

ORE STATEMENT.

Tons. Pounds.

Ore extracted daring the year 5,224 1, 454

Slime Ond tailings 17,239 659

Custom-ore 672 1,234

Total 23,136 1,347

Ore worked by company during year, plus moisturOj-tailings, and cus

tom-ore 23,136 1,347

COST PER TON.

Extracting $22 19.3

Prospecting, improvements, and sundries 48 87.3

Reduction 13 74.8

Total cost of ore per ton 8-1 81.4

Average yield of ore per ton 97 02.O

Average yield of ore and tailings per ton 30 42.0

WORK OF ASSAY-OFFICE.

Number of troy ounces of bullion before melting, fine and base 1, 553, 9S5.0O

Number of troy ounces of bullion after melting, fine and base 1, 514, 881.50

Average loss in melting, per cent., fine and base 2.58

Numberof ore-assays made — - 4,254.00

Number of bars bullion made, fine and base 790.00

The secretary's report contains the following interesting summary of

the operations for the year :
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At the Raymond & Ely mine the number of tons of ore extracted

during the year was far less than in any previous year during the exist

ence of the company. The disbursements greatly exceeded the receipts,

and assessments became necessary. A large amount of tailings was

worked during the year, leaving at the end of the year a small quantity

on hand. The original ground of the company has been explored to

a depth of 1,200 feet, where a strong body of water was encountered,

necessitating the employment of pumping-machinery. This machinery

was on the ground at the end of the year, but not yet fully in position.

The following is taken from the report of Mr. H. H. Day, the superin

tendent, made to the president and directors on December 31, 1874 :

I herewith respectfully submit for your consideration a report of the condition of

the company's property, and a detailed statement of the work at the mine and mills

of the company for the year 1874 :

Amount of ore extracted, tons 3, 255:f0B,fti

Amount sent to mills, tons 3, 065ws$r

Amount reduced at mills, tons 3, 96oVftnr

Average assay- value per ton $77.89

Average percentage obtained - 62.3

Bullion produced from ore $162. 460. 90

Amount of tailings reduced, tons 49, 454(948

Average assay-value per ton - $31. 51)

Average percentage obtained 32. 7

Bullion produced from tailings $510. 590. 37

Total amount of bullion from all sources $673, 051. 27

COST OF MINING ORE PER TON.

Extracting - $23 06

Prospecting and dead-work 50 06

Improvements and repairs 36

Sundries 5 77 „

$79 25

Cost of milling ore and tailings per ton 4 93

Cost of ore-transportation per ton 4 00

Work at the mine.—The Lightner shaft has attained a total depth of 1,214 feet. At

this point the flow of water into the shaft became so great that all further attempts

at sinking were abandoned until suitable machinery could be erected to tree the shaft

from water. Extensive works of exploration have been made on the seventh, eighth,

ninth, tenth, and eleventh levels without producing important results. The west

ground, that has recently come into the possession of the company, gives fair promise

of yielding ore in paying quantities above the water-lovcl. At the water-level the

vein has been drifted upon a distance of about 700 feet. Throughout this entire dis

tance the fissure is strong and well defined, maintaining a uniformity of strike and

dip, and showing other general characteristics which are highly encouraging for deeper

explorations.

The improvements at the mine consist principally in the erection of powerful pump-

ing-machinery, with machine-shop, foundery, and other needed accessories, the whole

being very complete.

At the mills there have been no improvements made further than making necessary

repairs. Vigorous efforts are being made to obtain Government patent to the mill-sites

and water-rights of the company.

In conclusion, I will say that, although the year just closed has not been productive

of satisfactory results, there is in the present situation much to inspire hope for the

future, and I confidently believe that ere the close of another year the Raymond &

Ely Company will be in a highly prosperous condition.

The following table is worthy of careful stndy, as showing clearly the

nature and distribution of the expense of mining and reducing ores and

of dead-work in this region :
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Statement of bullion produced for account of the company, for year ending December 31, 1874.

 

Number of
bars. £-

Fineness. i
Value.

Months.
■*± 3
m a •Bo

-

*a

is-
From— To—

a © — a~ Gold Silver. Total.

1874.

tD" 0

4,259 4,337 105, 548. 50 001.33 869 $1 15. m; $2, 903 81 $118, 542 24 $121, 483 05

February 4,33.1 4, 304 70, 07a 50 001.51 740 98L 74 2,381 -'I 72, 737 44 75, 1 18 65
4,363 4, 453 80, 480. 00 000.88 798 1 [).-, 0O 1, 407 31 83, 105 20 84, 572 51

April 4, 454 4,509 74,016.50 001. 920 1 24 or, 1,537 77 88,785 03 90, 322 80

May 4, 510 4, 573 92, 474. 00 002 01 753 1 49 3,838 11 90,014 00 93, 852 61
4,574 4,587 22, 164. 00 001.7 859 1 14 65 783 02 24, 729 00 25,512 02

July 4,088 4, 050 105, 510. 00 000.3 164 21. 88 785 57 22, 427 59 23,213 16
4,051 4,665 24, 035. 00 001. 037 M 42 549 05 19, 790 82 20, 339 87

September .. 4,060 4,681 25, 938. 00 000.7 773 1 (il. 0-2 421 13 26, 005 61 26, 426 74

October 4,082 4,707 40, 476. 00 000.6 574 79. 59 533 10 30,005 41 30, 598 04
November.. 4,708 4,739 51, 469. 50 001.6 735 M 53 1,757 74 48, 958 13 50,715 87
December . . . 4,740 4,759 34, 694. 00 001.6 662 89. or. 1,203 81 29,691 64 30, 895 45

733, 490. 00 ooi. a 709 94.22 18, 163 03 654, 852 64 673,051 27
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I add the following from the secretary's report for the year ending

December 31, 1874 :

RECEIPTS.

From balances of former fiscal years, (liquidated to new current balances

per contra :)

Nevada Central Railroad Company—

Fiscal year ending De

cember 31, 1873 $100,000 00

Fiscal year ending Janu-

ary 15, 1874 139, 522 00

$239, 522 00

Magnet Mining Company 140,439 67

Hermes Mining Company . . 3,064 80 .

Pioche Phceuix Mining Company 3,180 00

H. H. Day, general superintendent 9 00

$386,215,47

From bullion-yield of company's mine :

Product of ores and tailings for current year, as per

Exhibit No. 2 673,051 27

From ore sales 705 84

From water-rents 600 00

From house-rents 360 00

From interest 12,264 13

From sales of mine supplies 1, 360 00

From saleiAf mill supplies 483 21

From assessm^ts :

Assessment No. 1, of $3 per share $90, 000 00

Assessment No. 2, of $3 per share, (paid

in at date) 83, 116 00

173, 116 00

Total receipts for the term 1, 252, 155 92

UNLIQUIDATED BALANCES.

Superintendents drafts :

On San Francisco office, unpresented . . . $56, 153 51

Union Iron- Works :

Balance on foundery-work 19,902 81

Bank of California :

For advances 49, 226 96

125, 283 28

1,377, 439 20

DISBURSEMENTS.

Far balance of last fiscal report, since liquidated :

Superintendent's drafts $13, 225 25

Overdraft on Bank of California 89, 277 84

$102,503 09
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For mine-properties ;

Purchase of Magnet and other mining-

Law expenses, contesting adverse claims. 41,45184

$172,563 43

For construction and improvements at mills :

Cost of works at Bullionville for current year 4, 785 25

For mining :

Opening mines, explorations, and extracting ores, as

per Exhibit No. 2 253, 817 21

For milling :

Reduction of ores at company's mills, as per Exhibit

No. 2..'. 256,205 78

For miscellaneous expenditures :

Discount on bullion for current year 47, 483 87

State of Nevada taxes on bullion 8, 324 92

State of Nevada and California taxes on property 5, 006 94

Insurance-preminm on mill-property 4, 600 00

Telegrams to and from company's works 420 64

Freight to San Francisco on base-bullion yield 1, 000 78

General office-expenses .* 10, 190 35

For mine-pump construction :

Pumping-machinery, freight to and local works at

Pioche J/k 199, 831 70

Total disbursements for the term 1, 066, 733 96

UNLIQUIDATED BALANCES.

Nevada Central Railroad Company '. $220, 863 53

310, 705 24

1,377,439 02
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ASSETS,

Mines :

Panaca mine.

2 engines and 4 boilers, complete in place $30, 000 00

liuildings,inclnding machine-shop, foundery, blacksmith-shop, carpenter-

shop, ore-bouse, coal-house, office at mine, powder-magazine, -water-

tanks, &c 34,632 00

Pump-improvement 169,296 89

Sundries in use 9, 850 00

2 horses, buggy, and harness , • • 1,200 00

Burke mine.

Whim-house and appurtenances 500 00

Office and furniture 3,500 00

Creole mine.

Whim and whim-house 500 00

Panaca Flat.

2 dwelling-houses.. --• 750 00

Pioche City.

1 dwe:ling-house, lot, and furniture — 750 00

250, 978 89

Supplies in store-house.... - 5,665 25

256,644 14

Mills and miscellaneous property :

One 30-stamp mill $75, 000 00

One 20-stamp mill 40, 000 00

Water-ditch, pipe, and privilege 10, 000 00

Office and furniture at mill No. 1 1, 500 00

Office and store-house at mill No. 2 600 00

Assay-office and fixtures, complete .'. 1,500 00

Blacksmith-shop and tools 2,000 00

Carpenter-shop and tools 1,000 00

One dwelling-house 250 00

One steam-pump houso, pipes, &c 1,500 00

One stable, two horses, and one wagon 900 00

One Fairbanks large ore-scales 1,000 00

135,250 00

Supplies in store-house 58,532 42

193,782 42

CHAPTER III.

IDAHO.

Ubtds on the mining-industry of this Territory have again been col

lected, at my request, by Mr. A. Wolters, superintendent of the United

States assay-office at Boise City.

Owing to the absence of the usual heavy fall rains during the previ

ous year, the supply of water was very limited in nearly all the placer-

mining camps during the spring and summer of 1874, and the annual

yield of the placers shows a corresponding decrease as compared with

that of last year. On the other hand, quartz-mining has been carried

on with greater vigor and better success than formerly, and the bul

lion-product from this source shows a decided increase, though not suffi

cient to counterbalance the falling-off in the yield of the placer-mines.

The whole production of precious metals in the Territory for the cur
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rent year, according to the most reliable statistics I have been able

to obtain, is $2,000,000 ; of which amount Owyhee County furnished

$900,000; Boise County, $700,000; Alturas County, $150,000; North

Idaho and Lemhi County, $250,000.

Several new mining-camps have been established during this and the

previous year ; but, possessing only veins of galena and copper ore,

with no great amount of gold and silver, and lacking facilities for trans

portation, they will probably not become of great importance until rail

roads traverse the country and enhance the value of base metals.

OWYHEE COUNTY.

Owyhee district.—For the first time in seven years, I have unfortu

nately failed to obtain a detailed statement in regard to the annual

progress of the mining-industry of this district. All I can say concern

ing it is, that the various silver-mining companies on War Eagle Mount

ain have not been very successful, as is shown by the largely-dimin

ished product. But in most of the mines heretofore worked with various

degrees of success, energetic prospecting operations have been carried

on, with rather favorable results at the end of the year. In addition to

these mines, some of those which have been lying idle for years, as for

instance the Poor Man, have been opened again, and it is expected that

some of them will add considerably to the product of next year. On

the whole, the outlook for 1875 appears encouraging.

South Mountain district.—This promising camp, which was described

in detail in my report for 1872, had been lying idle for nearly two

years, when, in the fall of 1874, a San Francisco company succeeded in

buying up the only important silver-lead-mines then known, and thus

virtually brought the whole camp under its control. This company,

which is called the South Mountain Consolidated Mining Company, has

since continued the shafts and levels previously constructed, and has

succeeded in opening up several very considerable bodies of ore con

taining a fair percentage of lead and being comparatively very rich in

silver. The mines which have been most extensively worked are the

Golconda, Bay State, Yreka, Independent, and Numkeg. But some

work has also been done on the Grant, the Mount Hood, and the Larry.

From the main working-tunnel of the Golconda mine a cross-cut was

intended to be run in the fall toward the large ledge known as the

Original, in order to explore this mass of iron-stained vein-matter at a

depth of some 200 feet from the surface. In the Golconda itself a large

body of somewhat siliceous and antimonial lead-ore is in sight. The

Bay State is, however, as it was when the shaft was only 40 feet deep,

the richest mine of the whole district. This shaft is now 135 feet deep,

and levels have been run along the ledge on each side of the shaft for

over 200 feet. Rich, though not very large, bodies of carbonate and

galena, the latter assaying from $300 to $400 per ton, have been struck

in various parts of the mine, the largest, 8 feet wide, having been found

lately. The Yreka contains more ore than the Bay State. It is, like

that of the Bay State, an excellent smelting-ore, but contains lees

silver.

The company has also built a large shaft-furnace, making one or two

campaigns during the fall; but as an insufficient amount of charcoal

had been provided to run through the winter, smelting had to be stopped

when the heavy snows set in. The company expects to put up a secoud

and larger furnace in the spring, and also dressing-works, to make avail

able a very large portion of ore which cannot now be smelted profita

bly, on account of the abundance of gangue-matter which it contains.
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ADA COUNTY.

Some lodes were discovered this season in the vicinity of the Upper

Weiser, which carry strong bodies of fine-grained galena, containing from

60 to 75 per cent. of lead and about $20 in gold and silver. A strong oat-

crop of very fine copper-ore has also been discovered in that- neighbor

hood. Pieces of this ore assayed in the United States assay-office con

tained 55.2 per cent. of copper and about $28 in gold and silver. The

ore is an intimate mixture of chalcosine and bornite, partly converted

into carbonates by exposure to the atmosphere and moisture, and a

small percentage of pistazite and quartz.

A very fine variety of lignite has been found in different places near

Boise City as " float," but so far no regular deposit has been discovered,

though there cannot be any doubt as to its existence. The coal, in its

external appearance, much resembles cannel coal. It is hard, carries

no iron-pyrites, leaves no stain when rubbed, burns with a long, yel

lowish-white flame, and leaves only from 3 to 4 per cent. of ash. The

only drawback to its general use lies in the fact that it crumbles into

very small pieces upon long exposure to atmospheric influences. As

wood must be hanled a distance of eight to twelve miles over a high

mountain-range to Boise City, and accordingly commands high prices,

the discoverers of a good-sized vein of this coal would probably find it

valuable property, even if it could be used only for domestic purposes.

The only placer-mining done in the county amounting to anything is

on the Payette River. Some of the claims, especially those of B. L. War-

riner, produce very high-grade gold, the best having assayed as high as

.942 fine. The yield is between $5,000 and $10,000. A very small amount

of gold, probably less than $1,000, is obtained every spring in Fort

Gulch, immediately back of Fort Boise.

ALTURAS COUNTY.

The principal placer-mines of the county are those owned by Pfeiffer

& Co., in Hardscrabble district, and those on the Middle Boise River.

The former comprise a large area of placer-ground in the different

gulches between Bear and Elk Creeks, with a monopoly of the water from

both. The owners have built, at a very small cost, five miles of ditches,

capable of carrying between 500 and 600 inches of water, the ground

being very favorable for such work. They have been working the pla

cers now for quite a number of years, and always with good financial

results, the lowest annual yield ever obtained being $8,000, at an ex

pense of $4,000, while this year they cleaned up over $20,000, at an ex

pense of about $5,000. In working their claims the owners have been

so fortunate as to uncover three very promising quartz-lodes, the Gen

eral Grant, General Sherman, and Poor Man, all of which appear to be

valuable veins, well defined, and carrying a strong body of rich ore as

far as developed. The surrounding country probably received the

greater portion of its placer-gold from these veins.

The placers of the Middle Boise River suffered somewhat from the

general scarcity of water and shortness of the season.

In the quartz-mines a good deal of activity prevailed during the en

tire year, and several of them proved to be first-class veins.

On the Ada Ellmore, work has been prosecuted steadily all the year,

with most flattering results. The shaft at the time of Mr. Wolters's

visit was down 150 feet, and it was the intention to start another pair of

levels. The ground above the 100-foot level was mostly worked out,

H. Ex. 177 20
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the east level being still in good ore, while in the west level the ore had

pinched out, the indications, however, being favorable to its soon com

ing in again. The shaft being located right in the gulch in which the

lode outcrops, following the gulch in strike, there is of course a very

large amount of water to be hoisted, and the former engine being inade

quate to perform all the work required, a larger one had to be put up.

This was not done as well as it ought to have been, the foundation con

sisting of only four pieces of timber embedded in loose rock.

The Pittsburgh Company, which runs this claim, is not doing as well

as the excellence of the mine would permit, if capital were jndiciously

expended in thorough opening and substantial plant.

To facilitate and cheapen the transportation of the ore from the mine

to the mill, a covered tram-way 300 yards in length has been constructed,

connecting the two, enabling the bucket-tender to deliver the ore

right at the stamps. The car used was constructed by A. Cramer, fore

man of the Valley Gold-Mining Company, and is a very excellent one, as

far as easy dumping and running are concerned, a child being perfectly

able to handle it.

That portion ofthe lode lyingeast of the Pittsburgh Company's ground,

owned by the Wahl Brothers, has not been worked until it was leased last

spring, by Jacob Reeser, for a term of two years. At the time of Mr.

Wolters's visit lie had sunk a shaft 50 feet deep, and made preparations

to put upan engine for driving the hoisting-works and pump, which were to

be erected and put in at the same time. Mr. Reeser intends to sink the

shaft during the winter to the depth of 150 feet below the surface, and

to start a level there. As the rich body of ore in the Pittsburgh ground

has been followed up in the Reeser ground, and pitches toward it, Mr.

Reeser will, in all probability, have a valuable mine. Next spring he

will also get possession of the 10-stamp mill belonging to the property,

which is now being used by the Pittsburgh Company.

The Valley Gold-Mining Company has been steadily at work on the

Golden Star lode, treating about 8 tons of ore per day in the mill,

which, by means of a chute and tram-way, receives the ore directly from

the mine. It is first broken in a Dodge crusher and then worked in two

large arrastras. The company has a large overshot water-wheel, which

drives all the machinery, and also a saw-mill attached on the outside.

Above the Golden Star are the Comstock and Confederate Star, both

lodes which formerly yielded large amounts of rich ore, but are not being

worked now.

Below the Golden Star is the Bed-Rock, owned by S. B. Dilley. The

tunnel on the lode has been extended 40 feet and a shaft has been sunk

below the stope, where the best ore is found. This shaft was, at the

time of Mr. Wolters's visit, 5 feet deep, and showed a finely-developed

crevice 3 feet wide, with a vein of ore 6 inches on top and about 18 in

the bottom.

All these lodes are on the right side of Bear Gulch. On the left we

find the Sierra lode, 1,200 feet of which are owned by A. Cramer. The

lode runs northeast and southwest, dips 33° north, and averages from

2 to 3 feet in width, with a pay-streak of from 10 to 15 inches. At a

convenient height above the creek, where the owner has a mill-site 200

by 300 feet, a cross-cut tunnel has been run north, which intersects the

lode at a distance of 345 feet from the mouth, gaining a depth of 100

feet on the incline of the vein and 91 feet perpendicularly. The tunnel

was driven in 95 feet beyond the Sierra lode, for the purpose of striking

also the Chancey lode, which is owned by the same party.

About 110 feet above this tunnel another cross-cut tunnel has been



CONDITION OF THE MINING INDUSTRY—IDAHO. 307

driven a little north of east, striking the lode 91 feet from the mouth.

Levels have been run either way about 100 feet, developing a fine body

of ore. About 400 tons were extracted, which yielded in the mill at the

rate of $20 to $25 per ton. A distance of 90 feet east of the point

where the tunnel strikes the lode, a shaft has been sunk to the depth

of 36 feet, showing an 18-inch vein of ore, which furnished 20 tons of

ore, milling $17 per ton. .

There are now from 30 to 35 tons on hand on the dump, which were

taken from a stope below the east level, and are expected to mill about

$25 per ton.

In the Vishnu lode, ground has been stoped out 40 feet long and 80

feet high, the ore-vein averaging from 3 to 4 feet in width. In the east

ern part of the vein the ore is of low grade. Work will go on in this

mine during the winter, as also on the Wizzard King, and Alturas.

Nothing has been done since my last report on the Idaho lode, once

the leading one of the camp, but the owners expected to do some work

during the winter to hold the property.

On several other veins of minor importance work enough is being

done to hold them under the act of Congress of May 10, 1872.

In Bed Warrior district, work has been going on steadily on the Wide

West mine, the Avalanche, and the Bear-Skin. Tbe Wide West mine

and mill were last spring sold by the owners to Warren Hussey, of Salt

Lake City, for $22,000, and work has been going on ever since. The

ore-reserves above the lower tunnel had been nearly exhansted by the

former owners, and a shaft had been started near the heading of the

lower level and sunk to a depth of 30 feet. This shaft has been con

tinued down by Mr. Baxter, the manager of the concern, to a depth of 80

feet, and levels have been run both ways. A fine body of ore was

found, which would have paid handsomely if the owners had furnished

Mr. Baxter at the right time the means necessary for the erectiou of

substantial hoisting-works. This, however, has so far not been done,

and the shaft making a very large amount 'of water, which, together

with the ore, has to be hoisted with a common windlass, the mine can

hardly be expected to pay dividends. Some time ago the superintend

ent went himself to Salt Lake City to consult and remonstrate with the

owners, and I am informed that they acceded to his demands, and gave

him sufficient means to put the mine in proper shape for cheap working.

If this proves true, Mr. Baxter, who has gathered much experience as a

mining and mill man in South America and Nevada, will have no diffi

culty in placing the Wide West mine on a paying basis.

C. Jacobs, who owns the Victor Mill and the Victor, New York, and

Golden Eagle lodes, has done little during the season. From the Golden

Eagle 8 tons of ore were taken, which yielded in the Wide West Mill at

the rate of $42 per ton.

The Bear-Skin has been worked by Joe Kessler, E. Clough, Joseph Tem

ple, and Dan. Fitchwater, who own 400 feet in the lode. They have run

a tunnel 80 feet long, have sunk a shaft 80 feet deep, and have stoped out

a piece of ground 35 feet high and 20 feet long, which yielded about

$1,000.

The Richmond, being 70 feet below the last-named lode, has also been

worked, and bas furnished some high-grade ore, milling $75 per ton.

During the winter the owners of the two lodes intend to run a tunnel

400 feet long, which will first pass through the Richmond and then

strike the Bear-Skin at a depth of 150 feet.

In the Avalanche, work has been prosecuted vigorously most of the

time. A cross-cut tunnel has been run, striking the vein in 122 feet, and
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then connected by shaft with the surface. This shaft has been con

tinued below the tunnel to a depth of 40 feet, and shows a body of ore

1 to 2 feet wide, which, with proper selection, yields in the mill from $30

to $100 per ton.

A new company, styled the Buffalo and Idaho Gold and Silver Mining

Company, has been formed by Mr. John Tillman on the Itasca lode, at

Rocky Bar, and the Silver Tide lode, at Atlanta. The superintendent

of the company, Mr. Cavanagh, appears to be the right man for Rocky

Bar, where living from hand to mouth has so long been the general rule

in mining operations, as will be seen from the follow ing correspondence

of the Boise City Statesman :

u Mr. Cavanagh worked gold-mines in North Carolina at a profit when

the ore paid only $2.60 per ton. He did this by working ou an exten

sive scale, always having large reserves of ore on hand. He proposes

the same programme here, and tells his company they must not expect

a dividend for at least two years, and must during that time expend a

large amount of money in opening their mines in depth, so that when

dividends commence they will continue, and the working of their mines

will not be temporary and spasmodic He is now at work on the Itasca,

situated just below Rocky Bar, and will open it by a series of tunnels

and shafts. The lowest tunnel, starting a little above the water-level

of Bear Creek, will open the vein 1,000 feet deep, and a shaft will also

be sunk near the mouth of the tunnel 500 feet below the water-level,

w hich will make a reserve of ore sufficient to run a 50-stamp mill for

years. The Itasca is a large and well-defined fissure-vein, and if worked

in this manner will pay handsome dividends. If Mr. Cavanagh's com

pany have the nerve to back him, and we trust they have, a new era of

minmg prosperity will be commenced among us. The fundamental

maxim of all successful mining is to keep works of exploration well in

advance of works of extraction. This maxim has been violated in al

most every instance in working our mines. They have all been worked

in a very improvident manner, taking the ore in sight as far and as fast

as it could be found, never having reserves, and anticipating the evil

day of sinking shafts and running levels."

In Hardscrabble district, Messrs. Pfeiffer & Co. commenced, late in the

fall, work on the Poor Man lode, which they discovered this summer in

sluicing Poor Man gulch. It is their intention to sink a shaft 100 feet

deep during the winter, run levels, and erect a 10-stamp mill to treat the

ores from this and the General Grant and General Sherman lodes. On

the surface the Poor Man shows a well-defined crevice about 2 feet wide,

with from 6 to 8 inches of very rich quartz, full of free gold.

On the General Sherman lode, a shaft had been sunk, some time ago,

36 feet deep, but in sluicing the gulch it has been filled up with gravel.

On the General Grant lode, the tunnel, which left the crevice for a

considerable distance, has been somewhat extended toward the lode,

without, however, so far striking the latter.

The Dividend lode, in the immediate vicinity of the last-named, has

not been worked, but will undoubtedly be soon, as it appears to be a

very fine lode. It can easily be traced for nearly 2,000 feet, is opened

in two different places, and in both shows a finely-developed vein 3 feet

wide, with 7 to 8 inches of ore, which assays very well, both in gold and

silver. From a large number of assays, running up as high as $1,200, it

would be just to expect that the ore in bulk will yield about $25 per

ton by stamp-mill process.

About 150 feet east, and parallel to the Dividend, is the Mariposa
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lode. It is about 4 feet wide, has a shaft 80 feet deep, carries 8 to 16

inches of quartz, but is not being worked.

No work has been going ou on the Ophir lode, though it appears to

be the largest vein of that district. It can be traced for about a mile,

shows a very strong outcrop, and is opened superficially in many places.

At Bonaparte Hill everything has been very quiet since the Bona

parte Company stopped operations, and there appears to be no prospect

for a speedy resumption of work.

Atlanta district.—The Atlanta lode has been worked under lease by

two different parties, Lantis & Co. working the Monarch Company's

ground, and Doctor Marshall and S. S. Mattingly the old Miller ground.

The former struck a very rich vein of ore right at the surface, ami

two men have been kept steadily at work there. The ore-vein consists

of a 2J-inch streak of very rich ruby-silver-bearing ore, and another

streak of ferruginous quartz, impregnated with native silver, about the

same width as the other. At the present time they are reported to

have over 10 tons of this ore on hand, which will no doubt yield from

$1,500 to $2,000 per ton by proper treatment. The intention of the

lessees was to ship this ore late in the fall to San Francisco for reduc

tion, but winter setting in nearly a month earlier than usual, and pre

venting transportation, this could not be carried out, and had to be

deferred until spring. For the same reason they, as well as others,

were canght by the first heavy snow-storm without a sufficient supply

of mining-supplies to last them during the winter, and being unable to

procure them afterward, they had to stop work on the deep tnnnel,

which they were running to strike the lode 100 feet below the present

lowest levels.

No work has been done in the level on the north wall, which is still

in barren rock, but that on the south wall has been extended 50 feet,

and a small streak of fair milling-ore has been developed. It is to be

regretted that difficulties existing among the owners prevent a vigorous

and legitimate working of the property, as the lode is most certainly a

remarkable one as far as size, extent, and richness of ore are concerned.

Dnder sound and economical management, backed by sufficient capital

to open the mine properly, and to erect works suitable for the benefici-

ation of the ore, the reputation of the Atlanta lode as being inferior to

only very few lodes in the world would be speedily and easily established.

The claim adjoining the Monarch Company's ground, owned by Mil

ler, comprises 480 feet, and is also worked under a lease, but the claim

being entirely unopened, and the lessees lacking the necessary funds to

properly open the vein, they have confined themselves entirely to work

ing at or near the surface. In a depression of the mountain they have

run an open cut across the whole vein, showing it to be 60 feet wide.

They then ran a level on a streak of ore close to the north wall of the

lode, 44 feet long, which shows on an average 6 inches of good ore and

a 2-foot streak of bluish quartz, carrying some gold and silver, but not

enough to pay for working it. A quantity of the first-class ore taken

out in running this level has been shipped to San Francisco, but I have

not yet learned the returns, which, however, are expected to be not less

than $500 per ton. This level has been run northeast from the cross-cut.

On the northwest side there is a vein of ore 16 inches in width, which

averages $100 per ton, but is not worked at present. A cross-cut tun

nel has been run by the original owners 135 feet, which, when completed

to a length of 300 feet, will strike the vein a little over 100 feet below the

present workings; but lack of means prevents the lessees from availing

themselves of the facilities thus given them to open the mine properly.
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West of the Miller ground the Atlanta is claimed for 920 feet more in

different small claims ; then the outcrop disappears for perhaps 800 or

1,000 feet, but re-appears on the south side of Atlanta Mountain, which

slopes toward Tuba River. The lode is taken up here as the William

Tell lode, and claimed for a distance of 2,600 feet. The immense outcrop,

averaging from 50 to 60 feet in width and sticking clear out of the ground,

sometimes 8 to 10 feet high, can be seen from the top of the mountain

quite a distance downward, and though uo work amounting to anything

has been expended on this lode to show and establish its value, there is

every probability that proper development will prove this part of the

Atlanta as good as the rest.

A short distance above the Monarch Company's claim is the Last

Chance lode, owned and worked by B. Heath. He has run a level on

the vein 175 feet long, the latter portion of which is,- however, partly

caved in for a distance of abont 40 feet. The vein runs northeast and

southwest, pitches south, and is about 4 feet wide. The pay-streak is

about 6 inches wide, and will mill $50 per ton. A little stoping has

been done, and there are a few tons of good milling-ore on the dumps.

By many persons the Last Chance lode is considered a spur or branch

of the Atlanta, but, in my opinion, this belief is without foundation, as

the former dips south and is a gold-bearing vein, while the Atlanta dips

north and carries principally silver-ores proper. There is a difference

of about 20° in the strike of the two lodes.

About 50 feet north of the Atlanta is the Silver Tide lode, formerly

owned by John L. Tillman, bnt now by the Buffalo and Idaho Gold and

Silver Mining Company. In the summer a shaft was sunk on the lode

22 feet deep. This, however, went outside of the south wall. Owing

to this fact, and the large amount of water in it, it was abandoned, and

a cross-cut tunnel was run 110 feet long, which the company intends to

extend this winter 100 feet farther, in order to strike the vein. The

lode shows a large and bold outcrop, and, in an open cut some distance

above the mouth of the shaft, a streak of very good-looking ore. The

best ore assays about $200 per ton.

The Eclipse lode is a little north of the Silver Tide, shows very little

development, and no work will be done beyond representing it.

On the Leonora lode, the cross-cut tunnel has struck the vein, and a

level has been run for 50 feet along the vein, developing a pay-streak

of 2 to 3 feet of average milling-ore. Besides this no work has been

done on the lode the whole year.

On the Tahoma lode, the shaft, 6 by 12 feet, has been sunk down 96

feet. The vein was left at a depth of 63 feet, in order to get a perpen

dicular hoisting-shaft. Down to a depth of 20 feet the whole vein was

taken out, and yielded at the rate of $25 per ton. The south wall is

well developed. The north wall has never been reached, though the

shaft was started 8 feet wide. A tunnel has been run which comes in

right under the shaft, being 103 feet below its mouth. For about 30

feet it runs on the vein, and some very good ore was taken out while

running this portion. Afterward It leaves the vein and rung the whole

remaining distance in a zigzag course, the owners having apparently

changed their minds many times in regard to the proper course to be

pursued, and furnishing a fine example of how tunnels ought not to be

run.

In the Stanley lode, Ostrom & Marshall had for abont two months

four men at work at the surface, sinking the shaft down to a depth of

30 feet. A small portion of the ore obtained was worked, but the yield

was not ascertained by Mr. Wolters. From the fact, however, that the
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rest of the ore still lies in the mill unworked, it may be inferred that

the first lot did not pay for milling.

This lode and the Tahoma are on the same vein. The first comprises

the original location of 1,000 feet. The first extension, also 1,000 feet, is

owned by Davis & Weed, the former having 800, the latter 200 feet ; and

the second extension, again, 1,000 feet, now known as the Tahoma, is

owned by Davis, Casey, Dolan & Newton. On the first extension some

sluicing has been done, yielding the owners of the Tahoma enough to

make a living while they carry on the necessary dead-work in their lode,

though they have to collect water all day in a small reservoir, in order to

get a supply for sluicing from one to two hours. In working this claim

they have uncovered another lode, which they call the Potosi, bnt noth

ing has so far been done with it.

In the new mining-camp on Wood River very little has been done

this season, tfhere are undoubtedly some lodes which carry a large

amount of pure and high-grade galena, rich in silver, and if the much-

talked-of construction of the Portland, Dalles and Salt Lake Kailroad

should ever become an accomplished fact, Wood River is certain to

become a flourishing camp.

BOISE COUNTY.

The mining-interest of this county, depending more than any other

on the yield of placer-claims, has of course suffered most by the scarcity

of water and shortness of the season, and the production from that

source will this year probably fall considerably short of $500,000.

In quartz-mining there has been about the usual amount of activity.

At Quartzburg the Gold Hill Company has been mining steadily. The

level started on the southwest side of the gulch has been extended 1,000

feet during the year, and is in now altogether 1,800 feet. After having

passed through under the next gulch, where the tunnel was only 30

feet from the surface, a body of good ore was struck, which, however,

gradually became poorer, and about October 1 just paid expenses. Stop-

ing was then abandoned on this side and operations confined to the

further extension of the level. Good ore is expected a couple of hun

dred feet ahead. The mill in the mean time is kept running on ore

from the old Gold Hill, northeast side of gulch, where the company is

working in good ground.

An attempt made this summer by a San Francisco party to bene-

ficiate the concentrated tailings proved both a metallurgical and finan

cial failure, but another party had 1,000 pounds shipped to Winnemucca,

Nev., and if successful in their test-run, may work all the company

have, which is now estimated at about 2,500 tons.

The lawsuit of several years' standing about the Iowa lode, claimed

as an independent lode by James Hawley & Co., and as identical with

the Lone Star lode by Thomas Mootry, jr., has finally been adjndicated

in the Supreme Court, the court holding that plaintiff did not prove

the identity of the two lodes, and therefore confirming the jndgment of

the court below.

The owners of the lode this summer consolidated with Eissler & Co.,

who own the Growling Go lode, which is the eastern extension of the

Gold Hill lode. The new company erected a good, substantial 10-stamp

mill, which was completed in September, and contains sufficient room

for an increase of the capacity. About 500 tons of ore from the Iowa,

which had originally been extracted with a view of sluicing it, ami
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■was therefore not at all assorted, were run through the mill and yielded

$7,159.89, or at the rate of $14.32 per ton.

The tunnel on the Iowa is now in over 200 feet, and a fine body of

ore is exposed all along. Nothing has been done in the Growling Go.

In December all work was discontinued, and parties who pretend to

know say that the object in view is to freeze out some of the partners,

there being too many of them to work harmoniously together.

Summit Flat district.—This district is situated ten miles east of

Pioneer City and sixteen miles northeast of Idaho City. The three

principal streams of the basin head here, and afford good water-power.

Timber is not very abundant, but there is enough red and white fir and

small mountain-pine to last a number of years for mining-purposes.

The lodes all run northeast and southwest, dip to the north, and are

generally not very wide.

The first claims were located in this camp in 1863, when three gold-

bearing veins were discovered. The largest and most promising of

them was the Mammoth lode. Its outcrop was very large and well

defined, and the rock showed free gold to the naked eye. A cross-cut

tunnel was run on it intersecting the lode at a depth of 30 feet, and

developing a vein 3 feet wide, dipping at an angle of about 30°. A

10-stamp mill, driven by water-power, was erected in 1864. Water,

however, being very scarce that year and the mining season un

usually late, the owners crushed but very little ore, and being unable

to meet their obligations, they were forced to sell out to Jackson & Co.

These new owners worked steadily during the summer of 1865, and

kept the mill running on ore taken from the Mammoth, the best of

which yielded over $75 per ton. Further development of the lode

showed that the body of ore was only about 60 feet in length, extend

ing downward about the same distance. Here evidently occurs a fanlt

in the lode, occasioned by the crossing of a vein of trap-rock. After

the exhanstion of this ore-body, work was here abandoned, and there

was never an attempt made to find the vein again by following the vein

of trap with a cross-cut, but two years later a shaft was sunk fifty feet

deeper, which did not strike ore: and there was a new cross-cut tunnel

pushed ahead within 75 feet of the line of the lode, when lack of funds

forced the owners to quit working. They obtained between 200 and

300 tons of ore by sluicing the hill-side below the ledge, which paid well

in the mill. Since then no more work has been done on the discovery-

claims, but the outcrop appearing again on the first extension west, a

distance of about 500 feet from the discovery-shaft, a cross cut tunnel

has been run here, cutting the lode 70 feet from the surface. It proved

to be 8 feet wide, but the ore was too poor to pay expenses. A level

was then run toward the discovery-claim, and when the line of the

latter was nearly reached, a body of good ore 30 feet long and extending

nearly to the surface was met with. After exhansting this pocket, the

level was extended 200 feet into the discovery-claim, but no more ore

was struck. In 1872 a shaft, 22 feet deep, was sunk in the level

where the pocket of good ore had been found, and some ore was stoped

out which paid well in the mill; but the shaft making water at the rate

of a gallon per minute, work was abandoned entirely, and so far has

not been resumed.

The entire yield of the lode, inclnding the float-rock obtained by

sluicing, is about $50,000. The present owners of the discovery-claims,

first extension west, and mill, are Messrs. Clarkson & Brown, both

farmers, who have too little time to pay any attention to mining.

The King lode, situated three miles south of the Mammoth, is a well
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defined vein, carrying from 2 to 8 inches of ore which mills at the rate

of 940 per ton, small lots having averaged as high as $100 per ton. A

tunnel 200 feet long cats the vein at a depth of 60 feet, and follows it

some 400 feet into the hill, gaining in all 150 feet in depth from the sur

face. The ore has been stoped out the whole length of the level, and

nearly up to the surface. The rock in the levels and stopes was pretty

hard, and in running the last fifty feet every inch had to be blasted,

which made mining slow work and rather expensive. There are almost

no sulphurets in the ores of this lode, as well as in most of the others.

The gold amalgamates readily, and is rather coarse.

This mine, like the Mammoth, has changed owners several times to

no advantage, and has been worked only spasmodically since it was

opened in 1864. An 8-stamp mill, driven by steam, was erected in

1865, which has been employed this season in crushing rock from other

lodes in the vicinity opened lately.

The entire yield of the King lode has been about $40,000.

The Specimen lode is situated about 50 rods south of the King. A

few tons of excellent rock were taken out at the surface, but at the

depth of 25 feet it gave out, and no more has been found, though four

different shafts were sunk, the deepest of which is 70 feet.

The Newfoundland lode, discovered in 1864, is 100 feet south of the

King. The ore-vein is about 3 inches wide, and is very irregular. Some

ore was taken out, paying very well, but being only in small pockets,

mining was found to be too expensive, especially as the rock is very

hard and flinty.

The Golden Era lode, about one and three-fourths miles in a southerly

direction from the King, was discovered in 1872. It is opened by two

tunnels, one cutting the lode quite near the surface, the other about 60

feet deeper. The foot-wall is well defined, but no regular hanging-wall

has yet been found. The lode is a good deal broken up and disturbed,

apparently owing to the crossing of a vein of trap-rock. The ore is

found in sheets or flakes, running diagonally across the opening. Its

average value will probably be about $15 per ton, while some of it has

paid over $100 in the mill. In all about $4,000 have so far been taken

out, and there is a large amount of fair milling-ore in sight. The ore is

packed to the mill by mules, at a cost of $5 per ton, as so far no wagon-

road has been constructed. In running the lower tunnel, another lode

was crossed, which carries some very good rock, and development may

prove it valuable.

The Hog 'em lode, situated three-fourths of a mile south of the King

Mill, was located in 1873. It can be traced on the surface for 800 feet,

and is very favorably located for working. It carries from 8 to 12 inches

of good ore. Nine tons of this ore were recently crushed, and yielded

$50 per ton. The lode is within 300 yards of the summit of the mount

ain, and is believed to be the highest in that part of the country.

Thft Packer lode was discovered in August, 1874. It shows some

free gold of the coarse kind, but contains also a large amount of iron

pyrites. Seven tons crushed yielded $7 per ton, the sulphurets not being

saved.

The Jnstitia lode, owned by Goodwin, Andrews & Co., is situated

about four miles from Pioneer, in Charlotte gulch, being six miles from

Summit Flat. While all the aforementioned are gold-bearing lodes,

yielding bullion from .670 to .730 fine, this one is a base-metal ledge,

carrying a mixture, consisting principally of galena, iron pyrites, and

zinc-blende. The lode is opened by a tunnel ou the vein, about 300 feet

long, which shows it to be from 2 to 6 feet wide. The ore can, of
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course, only be treated by smelting, but, though there are good local

facilities in the shape of water and timber, lack of capital has prevented

the owners from erecting snch works. A few hundred pounds of the

ore were sent to Salt Lake City for reduction, and gave good results.

No paying placer-mines have been found in the Summit Flat country

until this season, when a claim was opened and worked on Grimes

Creek, about four miles from its source, at a widening of the creek-bot

tom called the "Meadows." The claim paid well, two men taking out

$208 during the last week they worked. In consequence, quite a num

ber of claims have been located, which will be opened next season. A

bed-rock flume is also talked of.

In Banner district there has not been much accomplished during the

year. The mill in process of construction has not yet been finished, the

owner, G. W. Crafts, having suffered, like all other business-men in the

basin, from the effects of the bad mining season, which prevented those

making a living by mining operations, either directly or indirectly, from

paying their bills. Work on some of the principal lodes has been kept

up pretty steadily, and as they are, in spite of this, still very little de

veloped, Mr. Crafts may yet have good reason to bless the delay in the

completion of his mill. This gives him time to develop first his mines

to such an extent as to make him but little dependent upon outsiders

for supplying his mill with ore.

IDAHO COUNTY.

After Mr. Leland had obtained possession of the Rescne lode, in 1873,

through the courts, he formed a joint-stock company, consisting of citi

zens of Idaho and Washington Territories. Work was commenced by

extending the shaft below the lowest level ; but soon the water came in

at such a rate that the erection of good substantial hoisting-works be

came a matter of urgent necessity. An order for the same was for

warded to San- Francisco with a view of having the machinery in War

ren's early in the fall, but very unfortunately there was so much delay

that by the time of its arrival in Lewiston snow had already accumu

lated on the mountain-ranges to such a depth as to make them impass

able for pack-trains. Thus the company were forced to wait until spring,

and as the heavy expense of sinking the shaft further without hoisting-

machinery exclnded the possibility of even making expenses, the board

of directors stopped all work in the fall of 1873. In Jnne, 1874, the ma

chinery arrived in Warren's, but, as is nearly always the case when work

is suspended for a long time in mining enterprises, a majority of the

stockholders lost a good deal of their original interest and confidence ;

by far the greater portion of the assessments were not paid in, and there

was not money enough to pay for the machinery ; neither had the com

pany funds to carry on their work. Since then they have been trying

to raise money to put the hoisting-works in shape, pay their debti, and

develop the mine by further sinking of the shaft and running levels,

preparatory to stoping.

Nothing of importance has been done on any other lodes beyond the

amount of work necessary to hold them.

LEMHI COUNTY.

Some work has been going on on several lodes in the vicinity of Sal

mon City, but I have not been able to get any special information abont

them.
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ONEIDA COUNTY.

A new mining-district has been formed about thirty miles north of

Eelton, on the southern slope of the Goose Creek range. Lodes carrying

mostly galena with little silver were discovered several years ago,

but nothing has been done so far beyond representing them according

to law.

CHAPTER IV.

OREGON.

Operations are still continued, as they have been at intervals for more

than twenty years, on the gold-beaches of Northern California and

Oregon. The formation at Gold Bluff, in Klamath County, California,

is described in a paper by Mr. A. W. Chase, of the United States Coast

Survey, published in my last report. The operations in California are

distributed along the coast from about fifteen miles below the town of

Trinidad to the vicinity of Crescent City, where numerous small parties

are at work, earning good wages by rnde projects. The principal parties

operating in the original Gold Bluff, so called, are Greenbanm & Co.,

proprietors of the Lower or South claim, and the Upper Bluff Company,

each of which owns four miles of the coast. Greenbaum & Co. have been

at work here for seventeen years, and are reported to have.been steadily

successful, taking out sometimes as much as $25,000 in a single year.

The gold in both these claims is coarse, and more easily canght than

the average generally met with along the coast.

At Rogue River, in Oregon, some thirty miles north of Crescent City,

a number of small companies are profitably at work on a small scale,

and without the aid of improved mechanical appliances. It is here that

the Perseverance Black Sand Company, organized in 1874, in San

Francisco, is at work.

I quote from the Mining and Scientific Press the following article,

headed " Beach-Mining along our Gold-Coast

Oregon beach-mining, after an activo period, occurring some twenty years ago,

when the cream of these deposits was rndely Bkimmed off by those in the field, has

been sensibly revived within the past year, owing to the favorable results obtained

through the use of improved processes and machinery. It was generally supposed

until within a few years ago that the greater portion of the gold contained in these

beach-sands was saved by the slnices, copper plates, &c, then in use. But thousands

of assays and other tests have since proved that in moat cases fully four-fifths of this

gold is invisible to the naked eye, and was lost in all former workings. When this

fact became established, interested parties set to work to solve the problom how to

separate these infinitesimal particles of gold from the heavy block sand with which

they are associated. And it proved to be one of the most difficult things to accomplish

that thas yet puzzled the brains of scientific men or honest miners. The extreme light

ness of the minute particles of gold and the great weight of the grains of black sand

rendered any process of concentration or amalgamation, based upon their relative

specific gravity, impracticable ; and another serious obstacle was encountered in the

existence of a coating or oxidation upon the surface of these tiny, microscopic specks

of gold, which prevented amalgamation. Many thousands of dollars were spent in

making tests and experiments to obtain an economical method of working. Chlori-

nation and other chemical modes of treatment were found to be too expensive, but

they confirmed the assaya, showing the extraordinary richness of the sands, and stim

ulated those interested to further efforts to overcome all obstacles. A vast amount of

this sand was proven to contain from $10 to $30 per ton, and results were frequently

obtained showing several times these values. The most extensive of these deposits

yet developed are located at Randolph, Coos County, Oregon, where the claims of

Messrs. Lockhart & Lane are known to contain several millions of tons of black sand



316 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

worth from $5 to $100 per ton, or on an average, say, of $15 to $20 per ton, leaving

enormous profits for working by a process not costing more than $3 per ton. The

cost of mining the sand is merely nominal in most cases. Plenty of similar deposits,

though of lees extent, exist at various localities along the coast from Humboldt Bay to

the Columbia River, and in fact extending north to Alaska. The most extensive

deposits are those of the ancient ocean-beaches, formed before the late upheavals of

the coast-line, and lying back of and above the present ocean-beach. But there are

immense quantities of rich sand upon the present beach also, that 'will be worked at

freat profit, as they are more accessible and easier mined. Indeed, the quantity of

lack sand in these beach-deposits, ancient and modern, carrying from $5 to $10 per

ton, may be considered almost inexhanstible. But. these placers have lain for many

years almost unnoticed and unworked for want of a process and machinery that

would save this fine, flour gold. So many have had their wits at work npon the

problem within the last two years that perseverance has at length been rewarded by

success, and a now branch of mining-industry developed which is of far greater mag

nitnde and importance than the public or even the mining portion of the community

are aware of. This microscopic or "flour" gold exists in large quantities in all our

gravel and placer diggings, as well as in the tailings of our quartz-mills, and is lost to

a great extent as mining-operations are now conducted. The successful treatment of

the black sand of the ocean-beach is much more difficult than of any other class of

auriferous deposits, and hence the process which overcomes such obstacles will easily

conquer those involved in ordinary placer-mining, and millions of dollars, now lost

annually, will hereafter be saved by the new treatment. The great difficulty

experienced in saving these infinitesimal particles of gold arises from the fact that

they are so light that the current of water employed.in ordinary mining-operations

carries them off, their gravity not being sufficient to overcome the force of the

current. This has been obviated by effecting amalgamation before subjecting the

sands or pulp to a stream of water, which result is secured by evaporating the

quicksilver under water. Heating the sand or pulp, containing a proper quantity of

quicksilver with plenty of water, np to the boiling-point, causes the mercury to

expand and diffuse itself all through the mass in minute globules, which unite with

the fine particles of gold, provided the latter are in a proper condition to amalgamate.

The heating aids to remove the coating upon the gold ; but to effect a thorough prepa

ration for amalgamation, the sand is first subjected for some hours to a chemical prepa

ration, which is not expensive, though very powerful. The next and final difficulty to

be overcome is to collect the fine particles of amalgam (some of which are still

too fine to be visible to the naked eye) together, after the boiling, withont too great a

Iosb. The loss of quicksilver by the mills in Washoe averages about one and a half

pounds per ton of ore, while a loss of as many ounces in working black sand would

leave little or no profit to the miner; becanse, being amalgam, the loss in gold would

be too great.

The Perseverance Black Sand Mining Company, recently incorporated in this city,

has succeeded, after spending more than a year's time and several thousand dollars, in

perfecting a machine for separating these fine particles of quicksilver or amalgam

from the heavy black sand withont material loss, and at a trifling expense. This com

pany is about to commence operations on a large scale with the new process and ma

chinery upon their claims near the mouth of Rogue River, where they have secured

extensive deposits of these sands as rich as any on the coast. Through the aid of this

improvement, it is thought a new era will be introduced into mining, by saving at least

90 per cent, of the microscopic gold hitherto lost through the imperfect processes and

machinery in use. The ordinary black sands, as stated above, contain from $5 to $15

per ton ; and many deposits, containing thousands of tons, run up to twice and even

three times these figures. The cost of working by the new method will be from $2 to

$3 per ton, inclnding mining, which in most cases is merely nominal.

Operations similar to those of the Perseverance Company ore soon to be started on

the Lockhart claim, near Randolph, by Mr. John Bray, who has been experimenting on

the sand with flattering success. The owner of that claim is now in this city making

preparations for the necessary machinery, which is to be forwarded to the mine and set

to work as soon as possible.

AB a field for mining, this northern gold-coast presents some peculiar advantages for

men of small means. In the first place, it is easily and cheaply accessible ; then, no

great amount of capital is required for outfitting purposes ; while, again, there is not

much trouble in securing claims for working, the chances of taking up ground or buy

ing from former locators being good at most points along the coast.

At one time there was an effort made to take up the strip of ocean-beach between the

line of high and low water, under the law of Congress granting to the State all swamp

and overflowed lands between its borders. But the surveyor-general, acting under ad

vice from the Commissioner of the General Land-Office, decided that oceau-beach did

not come within the purview of that law, which was designed to cover only the over

flowed grounds along our bayB and other inland waters. This places these modern
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sea-beaches, wherever found to be anriferous, among other mineral lands belonging to

the public domain. Hence, they are open to location by the miners, who may occupy

and hold them nnder such local regulations as they may themselves see fit to adopt, so

long as these conform to the statutes enacted by the General and State governments.

The Perseverance Company allnded to in the foregoing paragraphs

employs a process which was for some time invested with more or less

mystery. The following account of it is belie ?ed to be full and explicit.

It was furnished by the president of the company :

The sand is first screened so as to materially reduce its bulk, and then subjected for

about twenty-four hours to a solution composed of canstic potash and common salt in

proper quantities. This is for the purpose of removing any coating or oxide that may

be upon the gold, and destroying sulphur and other base substances which would be

absorbed by the quicksilver to its injury. The pulp is then heated in a pan by a jet of

steam, (being constantly stirred,) which takes but a few minutes, as it should not be

too hot, and then the quicksilver is poured in and the steam and agitation continued

from fifteen to thirty minutes, when the gold becomes thoroughly amalgamated, and

the pulp is discharged into a vat to cool before putting it through the separating-sluice.

The heat has the effect of expanding or partially vaporizing the quicksilver, and, aided

by the agitation, distributes it all through the sand-pulp in very fine particles, like flour,

where it meets and amalgamates with the equally fine and universally diffused parti

cles of gold.

Care must be exercised in the heating, as too much heat flours the quicksilver more

than is necessary to secure perfect amalgamation, and thereby increases the difficulty

of collecting it together again without serious loss. When we consider the fact that
the amount of heat required to raise the temperature of one pound of water from 32:t

to 218° will raise that of about 30 pounds of quicksilver through the same range, the

reason for this caution is obvious. There is reason to believe that most of onr mill-

men have fallen into the common error of using too much heat in amalgamating the

precious metals.

It is proper to state here that great care is taken to purify the quicksilver, by proper

means, before it is put into the pulp, upon every occasion of using it, as success depends

much upon having the quicksilver in good condition. Retorting alone is not always

sufficient, as some of the base metals volatilize and pass over with the mercurial vapor.

The last and most difficult operation is that of separating the fine particles of amal

gam and quicksilver from the heavy black sand and collecting them together again

without too great loss ; for it must be remembered that black sand cannot be treated

like quartz-pulp, on account of its greater specific gravity. The fine particles of gold

and quicksilver cannot be wholly precipitated by agitation or a concentrating motion,

because they are so minute and light in comparison to the grains of sand, that they

will not settle by their own gravity through the heavy sand as through quartz-pulp.

This difficulty is overcome and separation secured without material loss, by this

company, by means of a system of galvanized-copper rollers, grooved spirally, and

placed side by side and in layers one above the other, so as to " break joints " and not

quite touch together, and extending across the sluice, which is three feet or more in

width. A screen is placed over them to distribute the sand and water as they fall

upon thein, and a galvanized-copper plate beneath to catch the quicksilver as it drips

from them. Two or three layers of these rollers are thus arranged at two or more places, a

few feet apart, in the sluice, and drop-riffles or wells are sunk across the bottom a lit

tle below the copper plates, to receive and retain the quicksilver as it runs off from

them. The rollers are one foot in length and one and a half inches in diameter, and

hollow, six or eight of which are laid side by side and end to end, extending across the

width of the sluice. These, as also the copper plates, are kept in a highly-sensitized

condition and free from verdigris, and as the pulp passes down, over, and between their

multiplied surfaces, it necessarily brings the fine particles of quicksilver into contact

with some one of them to which they will adhere, before passing through the whole of

them as arranged in the sluice. As the quicksilver accumulates upon the rollers it

drops from the nnder side, and the amalgam is cleaned from them in the same manner

as from the plates.

These amalgamating-rollers and their application to both the cradle and the sluice

are the invention of William Sublett, of this city, who has applied for a patent there

for, and have been freely tested by the Perseverance Company.

North of Rogue River the beach is worked to a very limited extent at

Port Oxford and Cape Blanco. Randolph, situated a short distance

south of Coos Bay, has been for a long time an active mining-center for

this class of mining, but at present there is little doing in the immediate

vicinity of the town, the principal work being performed upon the Lane

and Lockhardt claims, which are located on the ancient beach, now two
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miles inland. These claims were located seven years ago, and have

since been opened by means of tunnels, the old beach being here buried

under from 20 to 60 feet of sand. This deposit is said to have an aver

age breadth of about 350 feet and a depth of about 6 feet. It is shaped

like a wedge, with jts broader edge toward the sea, and tapering in the

opposite direction to a point. The claim has the reputation of having

produced a great deal of gold, though, as in all other cases in this kind

of mining, the owners are convinced that but a small percentage of

what the sand contained has really been saved. This ancient, or back

beach, as it is called, though not traced for more than three or four

miles in the neighborhood of Randolph, has been found at several points

up and down the coast ; and since it promises to be more profitable to

the miners than the front or present beach, particularly considering that

the latter has been frequently reworked, and thus relieved of a good deal

of its gold, while the former remains still nearly virgin ground and but

little explored, it is likely that operations on the back beach will be more

extended during the next few years.

Eastern Oregon.—For reports of progress and prospects in Eastern

Oregon, I am indebted to Messrs. Reynolds and Packwood, of Baker

City, and to Mr. George Gillespie. In combining and condensing the

valuable material furnished by these gentlemen, I shall not attempt to

give separately the source of each statement, since, in numerous instances,

the same ground is covered and the same facts are communicated by

more than one of them.

Auburn is the oldest placer-mining camp in Eastern Oregon, and has

passed through the usual vicissitndes attendant upon the prosecution

of surface-mining with limited water-facilities. The resources of the

district are, however, by no means exhansted. On the contrary, it

promises, with the aid of a new enterprise started last year, to become

again profitably productive. A company of gentlemen from Marys-

ville, Cal., purchased last year, for a nominal sum, the water rights and

ditches of the Auburn Canal Company, and now have in construction,

in Blue Cafion, a large flume, which will open np an extensive area of

rich placer-ground, which never has been available heretofore, since it

could not be worked without such a flume. This new territory, together

with the accumulated tailings of twelve years' placer-workings, will, it

is believed, ab«ndantly repay the projectors and furnish employment

for a large number of workmen. There have been otherwise no new

discoveries in this camp. The past year of 1874 afforded fair wages to

a small number of men, the supply of water being about as usual.

At Fort Sumter, in Gimletville, the placers are principally worked by

Chinamen, with a few white miners, and are said to have paid well dur

ing the past season. The quartz-lodes in this vicinity are idle for want

of capital and enterprise on the part of the owners. All along Burnt

River the small placer-camps, such as Bull Run, Winter's Diggings, &c,

have been worked as usual on a limited scale, and with lair results.

They seem almost inexhanstible under this treatment.

At Clark's Creek the force of white men and Chinamen was not as

great as last season, but the yield of gold-dust seems to have been about

the same. Mormon, or Humboldt, Basin maintains its former position

as a steadily-productive camp, though the supply of water during the

last season was not abundant.

The mining-interests of El Dorado district have been for the two years

preceding 1874 materially discouraged by a litigation concerning the

Burnt River ditch property, which was settled by compromise hi the

spring of 1874, Messrs. Packwood & Carter, the original proprietors,
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resuming possession and prosecuting with energy the incomplete work.

Since July they hare built and put in operation twelve additional miles,

there being an extension in the upper end connecting with the main

ditch ; and at the beginning of this year they had under contract another

extension of twelve miles on the extreme lower end to convey water to

Amelia district. The ditch was opened a little before the 1st of July,

and water was run until about the 20th of November. At least two

months and a half of the mining season was lost, but it is estimated

that the business of the season amounted to over $20,000 at the rates

charged ; and it is expected that, with the present improvements and

some additional reservoirs, this .ditch will furnish and find purchasers

for $50,000 to $75,000 worth of water yearly for many years to come,

the amount of placer-grounds tributary to it being very large. The

ditch is about 8 feet wide at the top, 6 feet at the bottom, and 2 feet

deep, with an average grade of about 6.4 feet to the mile. It will meas

ure, inclnding the portion now in construction and to be finished May 1,

1875, not far from one hundred and thirty-five miles in length, being

one of the longest and best constructed works of the kind on the Pacific

coast. It was first projected and commenced more than ten years ago,

by Mr. Packwood and others, and has cost, up to the present time, not

far from $500,000 in coin. Water is sold at 20 cents per inch for ten

hours, and is used for the hydranlic process with a pressure of from 100

feet to 125 feet, and in heads of 100 inches and upward to the pipe. The

mining-ground in El Dorado district is from 10 to 40 feet deep. It is

expected that this year, with the increased supply of water furnished by

the completion of the ditch, both Shasta and Rich Greeks will be suc

cessfully exploited, which will double the y ield of gold in the district.

Messrs. Lynn & Co., who own the old Reeves ditch, have cleaned

and enlarged it, and will have about two months' water on the Rattle

snake and Rich Creek ground from this source.

Messrs. Campbell & Co., of Quartz gulch, have been using 125 inches

of water during the past season, and intend to employ 200 inches next

year. Iron gulch has been mined for years by Chinamen on the bars;

next season the main gulch will be opened and flumed and piped. In

Amelia the placers have paid fairly, but the natural supply of water is

very limited, lasting only a few days in the spring. Messrs. Barnhart,

Quinn, & Gaffney, have very rich ground on Discovery gulch. Their

claim is said to have paid $50 per day to the hand by piping during the

short season. The deep-gravel or cement beds at Amelia have been

mined in a peculiar way, determined by the brevity of the water-season.

During the past winter the cement has been excavated and thrown up

in piles, where it slakesor disintegrates by alternate freezing and thaw

ing, and will be run, in the spring, through sluices, which are found to

give very profitable results. Hereafter water-power will be available

from the Packwood & Garter ditch extension to Amelia ; and it is

probable that this will lead to a new era of mining in Eastern Oregon,

namely, the extensive development of the cement-gravel beds, t»nd the

working of the gravel in mills or pans. These cement-beds extend for

ten or twelve miles from Rich Creek on the west to Fourth of July on

the east, varying in thickness from 10 inches to 10 feet and upward. They

lie near the surface, and every gulch and creek cutting through them

has been found to contain in places very rich deposits of gold, and

almost universally sufficient gold to pay for working. The bed-rock

immediately under the cement has frequently yielded from $1 to $5 per

pan. The cement itself has been tested only in the manner already

alluded to, by stacking it and allowing it to disintegrate during the
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winter-season. I am not certain that this method will not prove, after

all, the best; though, with the continuous supply of water throughout

the larger portion of the year, it will not be necessary to confine the

period of extraction to the winter only, or the period of working to a

few weeks in the spring. Probably the disintegration of the cement

could be effected at any season by allowing it to lie a certain time and

occasionally wetting it down. In many places locations comprising from

50 to 1,000 acres in a body could be made, but the work of mining in this

cement will probably have to be carried on with at least occasional bank-

blasting, owing to the extreme hardness of the material. If it should

prove advantageous to work it in mills, it is said that water-power for

driving them can be abundantly supplied by the Packwood & Carter

ditch. The resources of the El Dorado and Amelia districts will now

be more thoroughly prospected than ever before, and this impulse given

to mining by the completion of the ditch, which is expected to furnish

from 1,500 to 2,500 inches of water daily, from April to December, will

make itself felt in the largely-increased product of gold.

Messrs. William H. Packwood and Alexander Stewart, whosenamesare

indissolubly associated with the development of the mineral-resources of

Baker and Union Counties, were the projectors and builders of the ditch

from Eagle Creek, in the latter county, to Sparta, a distance of forty-

five miles, through the most difficult ground for such an enterprise that

could have been found in the State. The entire line was completed

between the 11th of May and the 16th of October, 1871, on which latter

date water was brought through and sold. It has proved of great value

to the region traversed and highly remunerative to its owners.

Twelve miles from Sparta, on the same spur of the Eagle Creek

Mountain, is the quartz-mining camp of Hog 'em. Gold was found here

as early as 1862, and in the following year the limited alluvial deposits

surrounding the high peak known as Hog 'em Hill began to be actually

worked. It is said that the surface-ground yielded about half a million

dollars. It is now practically exhausted, and attention has been for

several years concentrated upon the quartz-veins which originally fur

nished the gold. Many veins were found upon the mountain, among

which may be named the Knight, Abernethy, North Star, &c A

5-stamp mill was erected, and, while developments were carried on in a

cheap and desultory manner, it is believed that considerable profit

was realized, without, however, leading to extensive and systematic

work. The Summit lode, high up on the hill, and its south extension,

known as the Big Giant, now constitutes the basis of the principal

mining-operation which has survived to the present time, and promises

to be permanently profitable. This vein was discovered in 1870, and

found, though small on the surface, to increase in width and richness

with greater depth. Messrs. Packwood & Stewart having acquired a

title, have consolidated with it so much of the surrounding claims as

to prevent danger of litigation, and have prosecuted the development

of the mine with energy, erecting offices and other necessary buildings,

with a complete 10-stamp mill, sinking the shaft to a depth of 350 feet,

exploring the vein thoroughly with levels and winzes, and constructing

a right of road through twelve miles of Goose Creek Canon, which

enables them to obtain supplies without difficulty throughout the

winter. Up to February, 1874, the work of stoping above the 200-

foot level had produced, from an average vein of 20 inches thickness,

between 3,000 and 4,000 tons of ore, yielding over $16 per ton in,

the mill, or something over $60,000 in the aggregate. The vein below

the 200-foot level increases in width, the average, from the depth of
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250 feet to that of 300 feet, being fully 4 feet. In the bottom of the

shaft, at 350 feet, the lode was reported to be 5 feet wide, showing free

gold and snlphurets, and carrying a zone of 18 inches, which is believed

to be worth abont $300 per ton, while the average of the whole ledge

is $30. These figures are, of course, deduced from assays only. It is

expected that the operations of 1875, inclnding the extension of the

shaft to 400 feet in depth and the exploitation by levels and stoping

of the lower 200 feet, will furnish more than double the quantity of ore

per running foot which was obtained in the upper levels, and that the ore

will be also richer, jndging by the indications in the shaft. The lode is

well defined througbout, and carries a clay selvage or gouge 6 inches

and upward in thickness. In this clay occurs considerable pyrites,

whether auriferous or not has not been determined. Mr. John Griffin,

formerly superintendent of the Virtue mine, is conducting operations.

He reported, at a depth of 320 feet, that in sinking the last 100 feet he

had had to extract no waste-rock, and had been obliged to use but

little powder.

The Virtue mine, near Baker City, and about twenty miles south of

Hog 'em Hill, I believe is now owned by a San Francisco company.

Early last season operations were suspended for six months, for the

purpose of increasing the plant, with a view to working on a much

larger scale. Late in the summer the company started again, with ten

additional stamps, making twenty in all. I have the report of one

mouth's yield, amounting to $16,000, a sum which, from all I can learn,

may be relied upon, in the absence of any unforeseen hinderances, as

a fair monthly average for the present year. The gold-bullion of the

Virtue mine is very fine, being worth $17 per ounce. Mr. M. Hyde,

formerly of Owyhee, has succeeded Mr. Jackson as superintendent.

The James Gordon lode, eight miles south of the Virtue, has been

opened to the depth of 120 feet in the discovery-shaft. Some ore

milled in this mine yielded $30 per ton, but active operations have

been suspended, owing, it is said, to dissensions among the owners.

Eeports from various quarters concur in pronouncing the mine a very

valuable one.

Several new lodes in the vicinity of the Virtue have given excellent

prospects—the Ironstone, Jim Jam, Lady Eertha, Senator Jones, Man

ning & Ellis, and others.

Rye Valley, which has been allnded to repeatedly in former reports,

is one of the few districts in Eastern Oregon which contain silver-ores

as well as gold. The bullion from the placer-mines is largely alloyed

with silver, being worth only from $9 to $11 per ounce. The alluvial

mining, though hindered by the severity of the seasons, is regularly main

tained, with a notably uniform, though moderate, profit. A new enter

prise, in the form of a bed-rock flume three-quarters of a mile long,

28 inches wide, and 32 inches deep, is completed in this district, the

owners having 160 acres of mining-ground and a twelve years' deposit

of tailings as basis for their undertaking. Several new discoveries of

quartz-lodes have been made in the Granite Mountain, among which

may be named the Wild Raccoon and the Comet. On the Lafayette,

Messrs. Davidson & Co. have done considerable work, and are now

running a small 5-stamp steam-mill, with good results, on ore from the

Lafayette, Washington, and Mountain. The process saves only free

gold, which is, however, somewhat alloyed with silver, the bullion being

worth $12 per ounce. The Green Discovery and Monumental lodes,

operated by Messrs. Green, Macdonald & Co., who are, if I am not mis

taken, representatives ofa San Francisco company, and owners also of the

H. Ex. 177 21
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Macedonia and other lodes, are the leading mines of Rye Valley, and

promise to be, during the present year, extremely productive. Ou the

Green Discovery a tunnel 500 feet loug opens the vein to a depth of 300

feet below the surface. The force at work in the mine at the beginning

of this year was only nine men. It was intended, however, to push

with vigor, night and day, the extraction of ore, so as to supply the new

reduction-works. The mill erected last fall, under the superintendence

of Mr. W. L. Burnham, has five stamps, two Horn pans 7 feet in diame

ter, and one large settler 9 feet in diameter, all new. The capacity is 12

tons in twenty-four hours. The mill is located about 150 feet from the

mouth of the Green Discovery tunnel, so that the mine-cars can run

directly to the building. It commenced running about the 20tu of

December, and up to the first part of January, the date of my latest

advices, there had been no clean-up, but pulp-assays ran from $300

to $500 per ton. This is not surprising, considering the nature of the

ore, in which wire-silver, silver-glance, and chloride of silver are fre

quently to be seen. The bullion is also anriferous, being worth from

$2.50 to $4 per ounce. There were on the 1st of January at the mills

about 300 tons of ore from the Green Discovery, upon which mine the

principal work is doue, though the Monumental has furnished also very

rich specimens. The steam-power in the mill is adequate for a plant of

double the present capacity, and an enlargement "will probably be made

as a result of the present operations. There has been considerable

excitement over the brilliant prospects of this enterprise, and many

prospectors have been at work in the neighborhood. A mountain

or large mass of gypsum has been discovered, which is interesting lor

the present, mainly as a mineralogical curiosity. I do not know the

conditions of its occurrence ; but it may possibly be worth while to

suggest a careful examination in the neighborhood for rocks containing

salt, which will be metallurgically a valuable addition to the resources

of the district.

At Conner Creek the prospects of the mines are very promising.

Messrs. E. M. White and Joseph Myrick have moved to this locality

their 10-stamp steam-mill, formerly at Gem, and have become part

owners in the Conner Creek mine on the main lode. The new company

(known, I believe, as Wood, White & Co.) has uow 15 stamps, 5 ruu

by water and 10 by steam, crushing 20 tons of ore per twenty-four

hours, and producing $15 per ton. The bullion is .827 flue. The work

ings on the mine are now 100 feet deep, and the ledge is reported to be

6 feet wide. Messrs. Hover & Williams, on the extension of the same

lode, have a 5-stamp water-mill, crushing 6 tons per twenty-four hours,

and producing $15 per ton. The lode is reported to be 6 feet wide at

the depth of 80 feet. The fineness of the bullion is .834. I am indebted

to Mr. T. F. Hover for information relative to this and other claims.

The bars on Snake River in this vicinity are worked when the con

dition of the stream permits, and continue to be profitable, though the

industry is necessarily a precarious and intermittent one. The gold is

.845 flue. Several parties are building ditches—oue already completed,

being three miles long—to bring water to these bars. Across Snake

River, near the old Brownlee Valley, and politically, therefore, in the

Territory of Idaho, though practically belonging to this region, a lode

was discovered last snmmer 6 feet wide, and carrying galena of $42 gold

and $12 silver per ton.

At Gem and Sparta, in Union Connty, the Eagle Creek Canal, above

allnded to, has done a fair business, though these camps, once populous,

are now occupied by a comparatively small population.
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Along the western side of Powder River Valley, the Pocahontas, Rock

Creek, Little and Big Mnddy, Wolf Creek, and North Powder, there

have been during the season the usual supply of water and the usual

amount of scattered placer-mining carried on by individuals or small

partnerships, and producing, in the aggregate, considerable sums, though

very difficult to trace in detail.

From Grant County I have no news of importance.

The great necessity of Eastern Oregon is improved communications

with the outside world. The present geqeral depression of business-

interests throughout the country will probably delay the execution of

the scheme for a railroad connecting Dalles, in Oregon, with Salt Lake.

But sooner or later this project will doubtless be realized, to the great

advantage of the agricultural and mining industries of this region.

CHAPTER V.

MONTANA.

The collection of mining-statistics for this Territory has again been

intrusted to Mr. William F. Wheeler, of Helena, who has furnished me

with the following carefully-prepared statement of the product of the

precious metals and the accompanying synopsis of the mining-opera

tions in the Territory during the year :

Gold-shipments by express $2,511,276

Silver-shipments by express, (refined bars) 16, 766

2, 528, 042

Add one-third for undervaluation, for amounts taken out of

the country in private hands, and values still in the hands

of miners 842,680

From the various freight companies it has been ascertained

that 1,580 tons of selected silver-ores in sacks have been

shipped, (more than twice the quantity of the previous

year,) about two-thirds of which went down the Missouri

River and the rest by Franklin, the terminus of the Utah

Northern Railroad, and by Corinne, on the Central Pacific

Railroad. The average value of this selected ore is esti

mated at $300 per ton 474, 000

Total gold and silver 3, 844, 722

Forty tons of copper-ore were shipped, which assayed 40 per cent.

of copper, and, calculated at $150 per ton, were worth $6,000. At least

1,000 tons of silver-ore were prepared for shipment, but, owing to lack

of transportation, this ore is now stored and will be shipped in the spring.

I do not add this to the product of the year, becanse nothing has been

realized from it which would add to the prosperity of the country.

The means of transportation in Montana to navigation or railroad are

only mule and ox teams. The distance to the nearest water-transporta

tion last year was two hundred and twenty-five miles, to Carroll, on

the Missouri, and those to Franklin and Corinne, on the railroads, were

respectively four hundred and four hundred and fifty miles. From these

figures the pressing necessity of rail communication can be easily seen.
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For ten years past no winter has furnished so much snow as the pres

ent, and it is certain that this will have a beneficial influence on next

summer's placer-mining. A line of boats, partly, if not wholly, owned

in the Territory, will run up the Missouri River to Fort Benton during

the next summer, and from the heavy winter snows it is to be presumed

that navigation will be good until fall. The distance from Helena,

whence most of the silver-ores are shipped, to Fort Benton is but one

hundred and fifty miles, and it is believed that next summer every

pound of rich ore raised can.be shipped in good time to reach an east

ern market.

The ores from Madison, Beaver Head, and the southern part of Deer

Lodge Counties, about 500 tons, were shipped in 1874 to Franklin and

Corinne, and it is probable that a much larger amount will be sent that

way this year.

The scarcity of transportation has led to the construction of several

small silver-mills, where comparatively low-grade ores are now being suc

cessfully worked.

Two or three new districts have been discovered in the past year,

which promise well.

The following description of the Clark's Fork district has been fur

nished by the discoverers. The country is at present inaccessible to

wagons.

Claris Fork mines, on Crow reservation.—The existence of silver-lead

lodes on Clark's Fork, a tributary of the Yellowstone, has been allnded

to in Hayden's Report for 1872, (published in 1873,) page 47.

From Mr. John Barnett, an old prospector in this region, Mr. Wheeler

procured some fine specimens of ore, containing from 70 to 80 per cent.

of lead, which he bad found at the headwaters of Soda Butte Creek, a

tributary of Clark's Fork of the Yellowstone, near the east boundary of

the National Park.

Blackmore and New World mining-districts have been located here,

taking in twelve miles from east to west and six from north to south.

They contain a large number of well-defined leads. The mountains, as

Mr. Barnett describes them, are covered with washed bowlders of galena,

and the veins, so far as tested, are from 6 to 25 feet wide.

A tunnel across the Mammoth vein, in the New World district, shows

25 feet of solid ore, and the width of the vein is not yet known.

The New Caledonia shows a well-defined 6-foot vein. The Great Re

public, Greeley, Iron-Clad, Houston, Woody, Silver Zone, Silver Gift,

Blackfoot, Shoo Fly, Alta California, Alta Montana, and a large num

ber of other veins have been located, but not developed. There is an

abundance of wood and water for all purposes. A few miles of road-

building would make the mines accessible for wagons. The ores could

then be hanled in vast quantities to or near the Crow agency, on the

Yellowstone, and then shipped by regular trains to Carroll, on the Mis

souri, from which point regular lines of boats would take them to the

East. From crnde assays these ores will yield from 50 to 200 ounces of

silver per ton, and from 70 to 80 per cent. of lead. The mines are about

one hundred and ten miles southeast of Bozeman.

On Sixteen-Mile Creek, a tributary of the Missouri River, in Gallatin

County, a very fine galena-lode, carrying a fair proportion of silver, has

been prospected by a shaft sufficiently to show that it is valuable, by

reason of the width of the vein and the quantity of ore it contains.

A new silver-district, called the Silver Lake district, in Deer Lodge

County, in the mountains southwest of Deer Lodge City, promises well ;
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but the work done during the past year has not been sufficient to test

its value.

Trapper district, in Beaverhead County, discovered in 1873, promsies

to be one of the best silver-districts in Montana. The ore is of high

grade, and several hundred tons of it were shipped last year. Several

hundred men have been steadily employed in raising ore during the
present •winter, and a large amount will be ready for shipment in the

spring. A good deal of work is also being done in Beaverhead County,

in the Blue Wing, Bannacle, and Argenta districts.

Messrs. Dahler & Armstrong erected sampling-works in the Trapper

district in 1874. They have been run successfully and profitably. This

winter the same parties are constructing smelting-works, to be started

in the spring. They are also preparing to work the gold-veins at the

Upper Silver Star district, in Madison County, and for that purpose are

refitting the old Trivitt Mill.

At Rochester, in Madison County, where gold-quartz mining was

formerly carried on with some success, while for the past few years it

has been a failure, Dr. Getchell, Milo Courtwright, and Mr. Tennant

have again revived the business, and by a more thorough knowledge

and superior skill they have achieved success, and the camp has resumed

its former prosperity.

In Deer Lodge County, regular silver-quartz mining is being carried

on in the Vipond, Butte City, Silver Bow, Moose Creek, and Philips-

burgh districts. A large amount of ore will be raised the coming season.

At Philipsburgh, the Cole Sannders Mill is at work again, after a year's

interruption, turning out successfully refined silver bars. The process

is that of dry-crushing, chloridizing, and amalgamating. The mill has

a capacity of five stamps, and crushes five tons a day, but five more

stamps are now under erection. The ore is from the famous Speckled

Trout and other mines in the vicinity. A second mill will be put in

operation there in the spring. The mines were described at some length

in my report for 1872. The district is looked upon as one of the best in

the Territory.

In Lewis and Clarke County, the Ten-Mile, Red Mountain, and Vaughn

districts are the most noted. Nearly one-third of the ore shipped from

the Territory last year was from these districts. The ore from Vanghn's

mine, named the Little Jennie, over 150 tons of which were shipped last

year, assayed, on an average, $600 per ton. Mr. Vanghn has two other

mines, which appear to be of nearly equal value, but they have not been

as thoroughly tested.

At the eastern end of Red Mountain, adjoining the Vanghn district,

are the mines of Bismarck Hill and Providence districts, partly in Jef

ferson and partly in Lewis and Clarke County. The silver-veins in these

districts are numerous and valuable, and were described in my last

report.

In Jefferson County, immediately east of Helena, are the oldest and

most numerous silver-veins, and considerable work has been done on

them during the year. All were described in my reports for 1872 and

1873. Concentrating-works have been erected on the Argentum and

Legal-Tender mines in this county, and the results have been very sat

isfactory.

The following is a description of the operations at the Legal-Tender

mine for 1874 :

Messrs. Lewis, Bull & Co., the owners, have, during the year, erected

steam hoisting-works of 16-horse-power, at a cost of $9,000. They

have also added to their improvements works for wet-concentration,
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consisting of a 10-borse-power boiler and engine, a Blake ore-crusher,

and a set of five Cornish jigs, at a cost of $4,000. With the new hoist

ing-works they have increased the depth of their main shaft from their

160-foot level to the 366-foot level, and are still pushing the work of

sinking. The amount of ore raised and sold during the year is as

follows :

257 tons shipped to Freiberg, Germany, assay-value, $284.69

per ton $73,165 77

16!)jJ tons, second class, sold to home reduction-works, as

say value 13, 837 92

Total, 426$ tons 87, 003 6!)

The works for concentrating have proved a success, enabling the

owners to make first-class shipping-ore from low-grade second-class, by

separating the galena from the zinc-blende and gangue.

The low-grade ores of the Legal-Tender mine have been successfully

and profitably worked by the Kemp Bros. during the year 1874. They

claim to have obtained from 80 to 90 per cent, of the assay-value of the

silver in the low-grade ores of this mine, and during the present winter

they have improved their machinery for working these and similar ores.

They claim to have discovered a new and cheaper process than hereto

fore known of working low- grade ores at a profit.

Very few new mills have been erected in the Territory during the last

year for working either gold or silver ores, but additions have been

made to old mills, and improved machinery has been introduced. Some

of the old gold-mills and several new arrastras have been successfully at

work on quartz from the older well developed mines of the Territory.

Among these mills are those at the Red Bluff, Mother Hendricks, and

Lost mines; Cissler & Zin's new 20-stamp mill for crushing gold-

quartz, in Madison County ; the mills at the Cable mine, in Deer Lodge

County; those at Unionville, in Lewis and Clarke County ; and the

mill of Blacker & Keating, at Radersburgh, in Jefferson County.

At the Rumley lead, which has been fully described in my last report,

and is situated on the Boulder River, in Jefferson County, work has

been actively prosecuted during the past summer. In running across

the vein but one wall-rock has been found in a distance of 60 feet.

Over a thousand tons of ore now lie on the dump. This ore carries

about 50 per cent of galena and 50 to 100 ounces of silver per ton. The

proprietors intend to erect smelting-works in the spring to reduce their

ores.

Near Jefferson City, William Nowlan, one of the men who by their

persistent endeavors have proved their faith in the mines of the country,

has put in operation a smelter during this winter, which furnishes now

considerable " base bullion."

A water-power has been completed at Jefferson City, which is to be

used in connection with a Stetefeldt furnace. The works are intended

to be in operation in the summer.

The yield from gold-quartz, by mills and arrastras, I believe to exceed

that of former years. It is steadily increasing, while it is evident that

gold-placer mining is on the decrease.

Messrs. Blacker & Keating, in Jefferson County, and the National

Mining and Exploring Company at Unionville, near Helena, in Lewis

and Clarke County, have uniformly, for half a dozen years past, been

the most successful gold-quartz miners in the Territory. The first party

has cleared from forty to fifty thousand dollars, the latter about $100,000,

per year for several years past.
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During last fall the National Mining and Exploring Company of

Unionville has procured new machinery of every description for devel

oping its mine. A new engine and iron track, with iron cars, for hoisting

and dumping its ores, a new pulsometer for pumping, and two new

Burleigh drills, for working underground, are among the improvements

made for the year. It is believed that thereby the profits df the com

pany will be largely increased.

The decrease of the gold-yield of Montana is entirely due to placer-

mining. The time has passed when short ditches could be built by two

or three men to bring water into narrow and rich gulches and to bars.

These have been practically worked out. As in California, a new era

of placer mining must now begin. Rich companies, with abundant

capital, are now constructing long and large ditches from the rivers and

the larger streams to the gold-bars which abound in the numerous valleys

of Montana, and which it does not pay to work by individual effort.

Many of the Montana miners have visited California, and there they

have seen the superiority of large streams of water run through "Little

Giants" under high pressure. These men are all anxious to effect con

solidations of the mining-ground heretofore owned in small parcels by

many individuals, and thus to secure the benefits of the new and im

proved system of working hydranlic mines. It is therefore to be ex

pected that hydranlic mining will improve, and that the annual yield

will hereafter be increased, provided labor does not remain too high.

During th*e last three or four years many laborers have left the

country in consequence of the rich gulches being worked out, and there

is for this reason now a scarcity of miners, which keeps up the price of

labor. It is doubtful whether the old force of laboring-mep can be se

cured again before a railroad reaches the country. Meanwhile it is

fortunate that water is usually sufficiently abundant in the Territory

to permit the introduction of the California methods of hydranlic min

ing

About two years ago Mr. Wheeler made some experiments in coking

Montana coal. Mr. Thomas H. Clark, a mechanic in Kemp Bros.' black

smith-shop, heated some coal which they were using for blacksmith-

purposes in a partly-closed retort for several hours, and produced a fair

coke. Then Mr. Hobart, who was furnishing stone-coal from his mine

at Mullen's Pass, on the summit of the Rocky Mountains, sixteen miles

from Helena, was induced to try coking. He did so, and produced a

tolerable article, which was tried in the foundery of Hon. A- J- Davis.

This gentleman declared that ho could use it, but he suggested that the

coal should be burned longer. Fortunately a man was found who had

formerly been employed in burning coke at Johnstown, in Pennsylvania.

He went to Mr. Hobart's mine, and engaged in the business. His coke

Is good, and has been used ever since in the iron-founderies with com

plete success. Since that time the importation of anthracite coal, which

was formerly in exclusive use here for foundery-purposes, has entirely

ceased.

Thus it appears that the Montana coal, which is abundant in all parts

of the Territory, can be used, as it now is, for blacksmithing, for mak

ing steam, for locomotive and steamboat purposes, as well as for making

gas and smelting iron, galena, and, in short, for every purpose for which

soft Pennsylvania coal can be used. According to the reports of the

Secretary of the Interior, about seventy thousand square miles, or half

of Montana, is underlaid withcoalbeds,but this I regard as an overesti

mate.

Iron-ore is equally abundant, and in time Montana can alone supply

the needs of the western half of the continent with iron.
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CHAPTER VI.

UTAH.

The production of gold and silver during 1874 has been more than

twice that of the previous .year. This result is due to the development

in Bingham of extraordinarily large bodies of low-grade lead-ores,

which can be mined very cheaply, and to the energetic prosecution of

mining in innumerable small mines, carrying ores of good grade, and

belonging to individual miners or partnerships. Of the large companies,

the mines of which carry high-grade ores, only very few, like the Flag

staff, Prince of Wales, and Winnamuck, have furnished large amounts

of ore, while some others, like the Emma, Davenport, Miller, and many

in the more southern districts, have taken out little or none.

A few of the smelting-works in the Territory have been kept regularly

at work, producing the large amount of " base bullion," i. e., argentif

erous lead, given below ; but the majority have only worked period

ically, and many have not been started at all.

The following smelting-works may be said to have run regularly :

1. The Winnamuck Works, in Bingham Canon. The operations at

these works are given in detail in the metallurgical portion of this

report. .

2. The Sheridan Hill Works, at West Jordan, have four rectangular

furnaces, with water-jackets and six tuyeres each. Those in Nos. 1, 2,

and 3 -have 2 inches diameter ; those in No. 4, 3J inches. The tuyeres

are cast in with the jackets, there being two in each of the sides and

one in the back plate. The furnaces are 9 feet high from the slag-top

to the charging-door. Their size is 30 by 30 inches in the hearth ; above

they are widened by means of a flat bosh to 4 by 4 feet. Their capacity

is 15 to 18 tons of ore per day. The ore-charge consists generally of

50 per cent. of Neptune and Kempton ore, containing from 40 to 50 per

cent. of lead and from 16 to 22 ounces of silver per ton. The other 50

per cent. consist of the following ores, or whatever may be on hand of

them:

Dressed Emma ore. carrying 40 per cent. lead 80 to 90 oz. silver.

Richmond, (Little Cottonwood.) carrying 24 per cent.

lead 50 oz. silver.

McKay, carrying 24 per cent. lead 47 to 50 oz. silver.

Davenport, carrying 8 to 15 to 24 per cent. lead 43 to 60 oz. silver.

Toledo, carrying no lead 90 oz. silver.

Nez Perc6s, carrying 32 per cent. lead 16 oz. silver.

City Rock, carrying 10 per cent. lead 29 oz. silver.

The mixture of these ores is, of course, always varying, and has to be

made according to the quality and quantity on hand. This ore-charge

is then mixed with 15 to 20 per cent. of iron-ore, 10 per cent. of lime,

and 15 per cent. of slag, from the same operation. The fuel used is

coke, 7 per cent. ; charcoal, 4 per cent. ; and 3.75 per cent. of stone-coal

are consumed under the boilers of the 80-horse-power engine at the

works. This engine drives, besides a No. 5 and a No. 4 Root blower, a

large Woodward pump, supplying a tank, and a Knowles pump, which

supplies the boilers. There is a small Woodward pump in reserve at

the works.

3. The Galena Smelting-Works, belonging to a Boston company and

managed by Messrs. Carson & Buzzo, contain six furnaces, three of
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which are similar to those at the Sheridan Hill Works, having, however,

round water-jackets. The other three are constructed according to a

patent of Mr. McKenzie, and are not at all suitable for lead-smelting.

The original design of these furnaces was intended for use in the re-melt-

ing of cast-iron, for which it is well adapted.

The works are smelting ores from the Jordan and Galena mines, which

are very much poorer in silver than those from the Neptune and Kemp-

ton. Together with these ores the works are smelting richer silver-ores

brought from the Cottonwood mines. Up to the time of Mr. Eilers' visit

to the Territory, these works used a steam-engine as a motive-power,

but it was the intention to use water-power as soon as a large ditch,

bringing water from Little Cottonwood Creek, should be completed.

This ditch was reported to cost $100,000, which, to say the least, is cer

tainly a large outlay for power in a mining-country.

4. The Last Chance Works, treating principally ores from the Flagstaff

mine, in Little Cottonwood, and also some purchased ore, have been

running nearly throughout 1874, but were stopped toward its close.

They have furnished a larger amount of base bullion than any other

works in the Territory ; but, like most of the other works, they seem to

have run without any considerable profit. The furnaces at these works

also are provided with water-jackets, and have on top of the stacks a

curious contrivance intended to catch the dust, an object which it fails

to accomplish with any degree of perfection.

5. The Mountain Chief, Saturn, Wahsatch, and a number of smaller

works in the vicinity of Salt Lake, have been stopped almost throughout

the year.

The Waterman and the Chicago Works, on Rush Lake, have been

running, the first for a short time, the last almost throughout the year.

They are mentioned in another part of this report.

6. The Germania Refining Works have worked with only half capa

city. Most of their base bullion was obtained from Nevada, the whole

quantity bought by the works during 1874 amounting to 3,725 tons, of

which 2,005 tons were from Nevada and 1,720 tons from Utah. During

the fall this company commenced to smelt ore in addition to carrying

on their business of refining. For this purpose they built a large circu

lar blast-furnace with water-jackets, a description and drawing of which

is given in another part of this report. They also introduced Faber Du

Fanr's retorts for the purpose of treating by distillation, henceforward,

the zinc-silver alloy, which has heretofore been run through small shaft-

furnaces, necessitating, in this manner, the total loss of the zinc em

ployed. These works are treated in a separate article in the metallur

gical portion of this report.

From the best anthorities at my command, and by comparing and

rectifying various statements heretofore made public, I estimate the

production of Utah during 1874 as follows, (I should add that I am

obliged to Mr. George J. Johnson, of Salt Lake City, for the statement

of railroad shipments appended below :)

Production of gold and silver in Utah during 1874.

Gold-dust by express, (and 10 per cent. for undervalua

tion) $92,093

Silver bullion by express, 642,754* ounces, at $1.25,

(partly gold) 803, 442

"Of which 449,912 ounces silver and 9,400 ounees gold wero shipped by the Germania

Works.
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Base bullion shipped out of the Territory, 14,056 tons, at

$200* $2,811,200

Ore shipped, 8,262 tons, at $80t 660, 060

Gold and silver in copper-matte, shipped by the Germania

iiefiuing-Works, 4,235 ounces silver and 18 ounces gold. 5, 664

Total 4, 373, 359

Deduct silver-bullion shipped by the Germania and in

clnded above, but extracted from Nevada lead 461, 758

Total production of gold and silver 3, 911, 601

Production of lead in Utah during 1874.

Base bullion as above, 14,058 tons, at $80 $1, 124, 640

Kenned and hard lead from Germania Works, exclusive of

that produced from Nevada bullion, say, 1,418 tons, at

$128 1 181,504

Lead in ore shipped, 30 per cent. of 8,262 tons, at $50 123, 900

Total 1, 430, 044

Production of copper in Utah during 1874.

Copper-matte shipped by Germania Works, 60 tons, at $90 $5, 400

Copper-ore, (as per Salt Lake Tribune,) 460 tous, at $51.50 23, 690

Total 29,090

The amounts of ore, bullion, and lead shipped from the Territory from

January 1, 1874, to January 1, 1875, are as follows :

Month. Ore. Bullion. Lead.

Pounds. Pounds. Pounds.

991, 000 1,301,457 700, 000

840, 000 1,660, 000 640,000

1,191,820 1,600,000 320,000

1,203, 340 1,874,638 952, 000

877,856 1, 857, 275 240, 000

777, 650 2,650,784 560,221

2,029,560 2, 487, 989 4e0, 069

2,307,745 2, 842, 547 829, 498

3, 449, 402 1,069,756

1,180,000 2,544,529 803,889

988,972 2, 140, 000 916, 525

613, 132 3,703, 473 262, 024

16,523,424 28,112,094 t7, 773, 982

Little and Big Cottonwood districts.—The production of these districts

has been less than in previous years, principally ou account of the ex

hanstion of the large ore-body in the Emma and of the stoppage of

"Estimated.

t Estimated at the same rate as the average of all classes of lead from all sources

shipped by the works during the year.

$Of this, 1,11s tous were produced from Utah, the rest from imported Nevada " base

bullion."
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several other heretofore producing mines. I am indebted for notes on

the district to Mr. J. H. Morton, a resident of Alta City, who has had

unusual facilities for acquainting himself with the facts set forth.

The topographical features of the Little Cottonwood have been so often*

described that little need be said on that subject. Tbe cafion has a

length of about twelve miles from the head above Grizzly Flat to the

mouth. High, barren mountains wall it in on either side from Granite

to Central City. Where the mountains form a semicircle near its head

the town of Alta is located. Here the mountains are very precipitous,

and from every side in winter converge the avalanches that have been

such a terror to the people. The winter of 1874-'75is one that will long

be remembered, as the snow-slides have been more frequent and more

destructive than ever before, penetrating even into the center of the

town. They have left a feeling of insecurity of life that will probably

be a serious draw-back to the growth of the place.

The necessity of some means of cheap and constant communication

with Salt Lake Valley for the transportation of ores and mining-supplies is

yearly becoming more pressing, and as the natural supply of timber

becomes exhansted it must be met in one form or another. The Wah-

satch and Jordan Valley Railroad, commenced two years ago, has been

built to a short distance above Granite, where, either owing to a lack of

funds or indisposition of the company to push the work farther, it is

allowed to end. The most important advantage of the road is thus lost,

as the old expensive plan of sacking the ore has still to be adhered to.

This of itself is, according to Mr. Morton, an expense sufficient to al

most finish the road in two years. He says the cost of sacking the ore

is, on an average, at a low estimate, about $3 per ton, and adds that

this would sum up for the mines in the course of a year as follows :

Flagstaff, 1 4,000 tons, at $3 $42, 000

South Star and Titus, 3,000 tons, at $3 9, 000

Toledo, 2,500 tons, at $3 , 7, 500

Vallejo, 5,000 tons, at $3 15, 000

Highland Chief, 2,500 tons, at $3 .. 7, 500

Prince of Wales, 2,000 tons, at $3 6, 000
• All other mines, 10,000 tons, at $3. 30, 000

Total expense for sacks and sacking ore 103, 500

The cost of building, shedding, and equipping narrow-gange rail

road, Mr. Morton estimates as follows : Three miles, at $15,000 per mile,

45,000; and five miles, at $50,000 per mile, 250,000; total cost to Grizzly

Flat, $295,000. This would place the railroad within easy reach of

every mine in the district. The ores could then be mostly shipped in

bulk, and ores that are now of too low grade to pay for handling could

be made profitable. The price now paid for shipping ore from Alta to

the end of the railroad is about $5 per ton ; the railroad could take it

at, say, $2. This would effect a saving of $3 on sacks and $3 on freight,

which would enable the miners to utilize much of the low-grade ore of

the district.

This, however, would not be the only saving which a railroad would

effect. Timbers now cost from 18 to 30 cents per linear foot ; with rail

road-communication those prices should be cut down to about 10 cents

per linear foot. Lumber of all kinds costs $45 per thousand ; with a

railroad it would not cost over $27 to $30. All this, coupled with the

disadvantages of snow-blockades, points to the necessity of a well-con

structed and completely-shedded railroad from Alta to Sandy, and in
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dicates that it would be a profitable investment, if the mines continued

to be actively worked.

The rocks at the base of the Wahsatch range appear to be uniform

wherever they appear, and consist chiefly of granite, often quite mass

ive, and again appearing to possess very regular bedded lines. At

the mouth of the cafion the granites are flanked by enormous masses of

conglomerate, which extend west, and finally dip beneath the drift of

the valley. Upon the eastern slope of the granite mass the texture

varies from a fine-grained gneiss to an extremely coarse porphyritic

granite. These rocks are overlain by deep beds of hornblendic schists

and by quartzites, traversed from east to west by veins of ferruginous

quartz and dykes of porphyry. This is again overlain by a bed of crys

talline limestone, and above this appears a thin bed of slate, followed by

a heavy bed of quartzite. This is followed by a third small bed of slate,

above which and dipping to the northeast is the great bed of ore-bear

ing limestone, known on the north side of the cafion as Emma Mountain

and upon the south as Emerald Hill. In this formation, though not ex

clusively, are found the ores of the district, and though much to the

contrary has been said and written in regard to the nature of these

deposits, I still regard them as irregular chimneys, and newer develop

ments support this view. The irregularity of the ore-bodies, which often

appear to give out in every direction, and often as snddenly open out

again, show that a series of pre-existing caves has been afterward filled

with the ore-matter. This is particularly conspicuous in the mines of

Emma Hill along the lower ore-zone. Those of the upper group present

similar features, and, however vein-like they appear near the surface,

they uniformly develop this character as depth is gained upon them.

In the quartzite formation the Toledo and Emily Mines present the

characteristics of true veins, and the Crown Prince and Frederick those

of contact-veins, having quartzite hanging and limestone foot walls.

The Lexington, Sedon, Skipper, and City Rocks mines appear to be

veins, occupying a portion of the fissures along porphyry-dikes. In the

three first named the ores are disseminated through a soft, decomposed

porphyritic gangue, and in the City Rock the ore occurs in a similar

manner, but more generally in a clay, evidently formed by the decom

position of the feldspar. Though the masses of unchanged porphyry

are less frequent and less extensive in the City Rock mine than in the

others, still there is every evidence that it is a dike-fissure, from which

part of the intrusive rock has been removed by decomposition and the

action of mineral solutions, while the ores have been deposited in its

stead. The connection visible between the ore-formations of the dis

trict and the intrusive dikes and the manner in which the ores occur,

associated with the poqjhyry, suggest the idea that they are secondary

effects of the porphyritic eruption, and were deposited shortly after the

eruption ceased. That the mode of their formation was by infiltration

from below does not, I think, admit of a doubt. Mr. Morton, who also

holds this view, infers that the irregular deposits found in the limestone

formations may yet be traced down to true veins, which is not impossi

ble, though I cannot venture to predict it upon the strength of present

indications.

In the granite mountain, known as Virginia Mountain, the ore-depos

its exhibit the feature of true veins. This vein of granite extends from

the upper part of Alta City, south and east, covering an area of six by two

miles, and as far as it traverses the Little Cottonwood district it is cut at

short intervals by veins carrying ore so different from that found in the

limestone, that a piece of it can be at once recognized as coming from this
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locality. Following the strike of these veins into the limestone forma

tions of Emerald Hill, we find their counterparts existing in two cases,

at least, just where the veins should outcrop, were they continuous fis

sures, passing from the granite into the limestone. However, they do

not appear to be true veins outside of the granite formation ; but in the

limestone appear as stock-works or chimneys, the silica being mostly

present in pulverulent form. In the ores found in the granite the quartz

is solid. If this should be received as an indication of the condition of

all the ore-deposits of the district, it might be predicted that, as depth

is gained, the character of the deposits will gradually change from that

of irregular deposits and chimneys to a more vein-like structure near

and in the granite, which is believed to underlie the entire district. Such ,

so far as I am acquainted with the facts, is the whole argument which

can fairly be urged at present.

The Crown Prince and Frederick mines have lain idle during 1874.

The Frederick is developed to the depth of 200 feet, and produced in

1872 about 700 tons of ore. They are both supposed to be on the same

vein, which is a contact-vein, between quartzite and limestone, the

limestone forming the foot-wall. It is said that the owners will soon

commence operations again.

The Enterprise, below the Crown Prince, was worked during the

summer of 1874. The ore is of good grade, but the shipments have, so

far, been light.

The Toledo mine is remarkable as being the only mine in quartzite

in the district that has been worked to any extent. The "works consist

of an inclined shaft, 280 feet in depth, and numerous drifts and winzes

along the vein. It appears to be a true vein, and is traced on the sur

face for a distance of 800 feet. The ore is chiefly a mixed oxide of iron

and quartz, carrying about 100 ounces of silver and a very small per

centage of lead. It varies from a hard brown oxide of iron to a pulver

ulent siliceous substance, carrying from 100 to 300 ounces of silver to

the ton. The average daily product is about 10 tons. There are several

buildings at the.mine, and a tram-way has been built for delivering the

ore at the bottom of the hill.

The Emily belongs to the Emily Silver-Mining Company of Pitts

burgh, Pa. The lode shows some characteristics of a true vein. The

works consist of two tunnels run on the vein, and connected by a winze.

The ore contains, besides silver and lead, copper, antimony, iron-pyrites,

and zinc-blende. The shipments show an average value of about 90

ounces of silver to the ton and 38 per cent. of lead. Two houses have

been built upon the mine, both of which have been destroyed by the

snow.

The Flagstaff mine is probably the most extensive deposit of rich ore

yet found in the Territory. The works have now attained a considerable

depth, and are pushed along the strike of the vein for a great distance.

The ore-body varies from a couple of inches to 18 feet in width, show

ing an average width through the lower works of about 7 feet. The

ore is chiefly a carbonate of lead, with considerable galena and oxide

of iron. The Company is preparing to erect hoisting-works and to sink

a new shaft on the mine, which, when completed, will be a decided im

provement over the present under-ground whim. The future of this

mine looks bright, indeed, as all the lower levels are said to be in ore

and the mine in splendid condition. The official statement in regard to

ore produced from the mine and argentiferous lead obtained at the

smelting-works (Last Chance) is as follows: Ore produced, 14,767
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tons; argentiferous lead, 3,521 tons; average valae of lead, $207.25 per

ton.

The South Star and Titus mines are situated upon the same line of

deposits as the Flagstaff. Tim character of the ore is similar, though

of lower grade, owing to the presence of an excess of iron-ore. The

deposit is very irregular, and is faulted at a depth of about 30 feet from

the surface, the foot-wall evidently having been raised about 45 feet.

The fanlt, being cansed by a lifting force from below, has left the entire

a upper portion of the vein at about the height mentioned above the

' lower part. The mine appears to be extensive and to improve with

depth, but has been worked in an unskillful manner. Two shafts have

' been sunk from the surface. The first having been sunk as an incline

upon the vein, the second was commenced likewise upon the vein, which

it followed to the line of the fanlt, and then continued down in the

hanging-wall to within about 10 feet of the bottom of the old discovery-

shaft. A tunnel was run to cut the vein at a depth of about 200 feet

from the surface, but was stopped within about 30 feet of the ore, and

an incline was sunk about 30 feet from the face of the work to a depth

of 135 feet. Its dip was out of the hill and away from the mine.

What was the object of sinking this incline it is difficult to say. The

ore consists chiefly of carbonate of lead, galena, and plumbic-ocher.

There are also large quantities of wulfenite (molybdate of lead) dissem

inated through the ocherous ores, with occasional specimens of sulphate

of lead. The average value of the ore may be placed at about $25 in

silver and 30 per cent. of lead. The developments consist of the two

shafts before mentioned, a tunnel 390 feet long, and one level run 79 feet

aloug the vein. The rest of the work, being in the ore, is irregular, and

has been done without any regard to the future development of the

mine. A force is now working upon the tunnel, and the company in

tends to put the works in better shape during the coming summer.

The Vallejo mine is the next along the ore-belt eastward. It was origi

nally a tunnel-location, and obtained by purchase 390 feet of the South

Star and Titus ground. The condition of the deposit and character of

the ore are both similar to the South Star mine, though the ore shipped

is of somewhat better grade, probably from more careful assorting. The

company has made extensive improvements, and everything appears to

be in good condition. There is one of Halliday's wire-rope tram-ways,

capable of delivering 50 tons per day, at this mine. The average yield

of this mine is about 10 tons per day with the present force of eight men,

but there is no reason to doubt that with a more vigorous development

the quantity could be doubled.

The Caledonia lies next toward the east on the same ore-zone. This

mine is developed to the depth of 400 feet, the* hoisting being done by a

whim. The deposit is similar to both the last-described mines, but is

rather more irregular. The shipments have been continued steadily up

to the time of the heavy snow-storms, when the mine was shut down

for the winter.

The Monitor and Magnet, after two years of inactivity, have again

resumed work, with very flattering prospects. The ore is of high gr. de,

averaging 90 ounces of silver per ton and 40 percent. of lead. The mine

is the property of the Monitor and Magnet Company, of Salt Luke

City.

The North Star or Bruner mine has lately changed hands, and is

now being worked partly on shares. The ore is chiefly plumbic other

and hydrated oxide of iron, and contains from 10 to 6O ounces of silver

per ton and about 30 per cent. of lead. The mine is developed to a
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depth of 390 feet by an inclined shaft, and over 4,000 feet of drifts and

winzes. It is also connected with the Illinois tunnel by a side drift

about 200 feet in length. The ore-deposit is evidently badly fanlted,

as in the South Star and Vallejo mines. In this connection fuller

notes will be found in the description of the Emma mine.

The Cincinnati is located about 400 feet east of the Bruner, and has

been lately started again. The developments consist of an incline

and about 150 feet of drifts. The ore is chiefly galena, and carries

about 70 ounces ot silver to the ton and about 45 per cent. of lead.

The Highland Chief is situated about 1,200 feet farther up the mount

ain than the Vallejo mine, and is the first mine on the upper ore-belt.

It is developed to a depth of 500 feet by an inclined shaft. The vein is

a contact one, between the white and blue limestone, the ore expanding

and becoming richer as depth is gained, though this is only the case in

the portions of the deposit situated in the blue limestone. Where it is

surrounded by white limestone the ores are poor, and the vein is com

paratively small. The average daily yield is about eight tons, of an

assay-value of 80 ounces silver and 40 per cent. of lead. The mine em

ploys about 20 men.

The Winsor Utah group, consisting of the Savage, Hiawatha, Last

Chance, and Montezuma mines, has produced only a limited quantity

of ore, the assay-value being about 60 ounces of silver per ton. The

works consist of inclined shafts on each of the mines and a tunnel con

necting the Savage and Montezuma. About fifteen men are employed

here.

The McKay and Revolution, situated about 1,000 feet east of the

Winsor mines, are simply two chimneys of ore, connected by stringers.

The product during the time they have been worked was about 1,000

tons, the ore assaying about 100 ounces of silver and 30 per cent. of lead.

They are now idle.

The Stoker mine is still farther east, db the same belt, and is developed

by an incline 460 feet in depth. The ore is milling-ore, and carries about

40 ounces of silver to the ton.

The Davenport belongs to an English company, and has been worked

only part of the time during the past year. The product was about 180

tons of ore, assaying 140 ounces of silver and 30 percent. of lead.

The City Rocks, also owned by English capitalists, has been worked

during the greater part of the year. The product was about 700 tons,

assaying from 30 ounces to 300 ounces of silver per ton, and about 10

per cent. of lead.

The Grizzly mine has an immense body of ore, but for some canse has

lain idle during the entire year. It is owned by Warren Hussey and

others. »

The Prince of Wales, though not properly one of the Little Cotton

wood mines, is still so close to the borders ot the district as to be classed

as belonging to the same ore-belt that the Winsor, Utah, and Daven

port mines are found in. It has produced during the year 2,000 tons of

ore, assaying 135 ounces of silver to the ton and 35 per cent. lead. It is

developed to a depth of about 600 feet. Walker Bros., of Salt Lake

City, are the owners.

The Emma mine has been worked during the greater part of the year.

The product has been about 6,000 tons of second-class ore, which was

concentrated, and about 300 tons of first-class ore. Work is now entirely

suspended, and several attachments are placed upon the mine.

The developments consist of several drifts, run along the deposit as

far as ore could be found, one shaft, and the incline known as the Att
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wood winze. The shaft has a depth of about 2S0 feet from the tunnel-

floor, and is in hard white limestone near the bottom. The fault-line is

very distinct, and the groovings on the walls of the fanlt indicate an

upward throw of what is now the upper portion of the vein, together

with the country-rock, in which it is inclosed. By this it is evident

that the vein was, so to speak, cut in two, the upper portion being car

ried still higher and the lower parts being only slightly, if at all, dis

placed. This would naturally leave stringers of ore scattered along the

line of break and mix the vein-matter and broken fragments of lime

stone together in a brecciated mass, such as we now find. This feature-

also occurs in the South Star and Titus mines, which are also fanlted

probably by the same upheaval that has fanlted the Emma. The South

Star mine having passed the fanlt, which was here very slight, furnishes

ns with an example of the probable condition of the Emma mine. It is

to be regretted that the mine has not been in the hands of energetic

men, who would have pierced the fault at any cost while the ore lasted

above. The company has, however, but 150 feet of actual sinking to

show for three years' work upon a mine which, when it first came into

its possession, promised to be one of the leading silver-mines of the

world. That the ore-deposit will yet be found below the present work

ings, I have reason to believe, and that the ores are as valuable below

as above, we may infer from the richness of the stringers and branches

found near the line of the fanlt. This fanlt is plainly traceable through

the North Star mine and Illinois tunnel. *

The Wellington mine, situated about a mile south of the town of

Alta, has produced during the year about 70 tons of ore, assaying about

65 ounces of silver and 50 per cent. lead. The mine has been idle with

the exception of a few weeks during the summer. The ore-body is irreg

ular, and hidden in white limestone.

The Skipper mine is developed to the depth of about 400 feet, and

has a continuous vein, evidently once filled with porphyry. The ore

assays from 35 to 150 ounces of silver and 10 per cent. lead. The mine

is situated upon the northern end of Peruvian Hill, about three-quarters

of a mile southwest of Alta City.

In connection with what has been said of the Emma mine before, I

insert here an article on the same subject, published lately by Mr. J. H.

Morton, in the Engineering and Mining Journal :

There often seem to be vicissitndes in the working-life of a mine, like that in the life

of an individual who, after a long struggle, becomes snddenly rich, and again, after a

short period of flashy display and recklessness, becomes snddenly poor again, to the

astonishment of himself and those around him. This has been the experience of the

Emma Company, starting out, in 1871, with a mine whose deposit was then described

in the reports as a lake of mineral, whose value was considered as scarcely overesti

mated in the price paid for it, ($5,000,000;) a mine so vast that one of the directors de

clared that 100 or eved 1,000 tons extracted scarcely made an impression upon it. It

seems strange that this magnificent property should have been exhansted in the space

of two years, and that now the only prospect seems to be a winding up. of the concern

and an abandonment of the property they paid such an enormous price to obtain.

That the estimates placed upon this property were too high in the first place, is evident ;

for, although it is said that about $-2,000,000 have been already produced, still this

amount could not be said to have been in sight when the mine was purchased, and, as

any mining-engineer knows, this amount should have been in sight to justify the pur

chase of the mine at the price paid for it, as it is always a correct rule in limestone

* The notes upon which this opinion is based are those of Mr. Morton, whoso intelli

gence and opportunity of personal examination give me reason to put confidence in his

views. As neither Mr. Eilers nor I have examined the Emma since ttiere was any evi

dence of a supposed " fault " in the deposit, my jndgment must be kept somewhat in

suspense. But I heartily adhere to what I have said in condemnation of the lack of

thorough explorations during the past three years.—Ii. \V. R.
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formations to base the value of the mine upon the ore, and at the utmost to allow not

more than two and one-half times the valne of the ore in Bight as the value of the

mine. If this $2,000,000 had been in sight in the mine at the time of its purchase, ind

all questions as to title definitely settled, then the purchase-money was still excessive,

as the developments were insufficiently forwarded to tell the actual condition of the

mine on either its dip or strike. To say that it was part of t he same vein that comprised

the Flagstaff, South Star, Vallejo, Caledonia, and North Star mines, was to start from

a hypothesis not yet proved to be more than a strong conjecture, and we have seen

how often the strongest conjectures in mining have failed. It only illustrates tho

great risk of expending large sums of money where the prospect of remuneration is

even in part based upon hypothetical conclusions.

w
 

CONJECTURAL GEOLOGICAL 8ECTION, INCLUDING THE EMMA MINE.

Tho present condition of the mine may he taken from the reports of different per

sons made to the company.

Mr. George Attwood, the general manager, reports : " Tho property is in a most un

fortunate condition, all accessible pay-ore having been extracted. '

Mr. E. S. Blackwell reports : " The future of the mine depends entirely upon virgin

ground."

Mr. Clarence King reports: "The great Emma 'bonanza,' the object of such wide

celebrity, the basis of such extravagant promises, is, with insigniiicant exceptions,

worked out."

Mr. A. Murray, F. R. S., reports : " In my opinion, the famous Emmamine is exhansted,

and nothing more is to be expected from it but the leavings of the old workings, the

scrapings of the walls, the ore which may have been entombed by the cave, tho old

fillings, and the second-class ore on the dump."

These were the reports made in 1873, and if the condition could bo oven more dis

couraging, it certainly was so at the time of my visit in December, 1874. The engine-

shaft had been then sunk to a depth of about 82 feet below where the last trace of oro

had been found, and was in hard crystalline limestone; from that point down in the old

workings, the creeping of the ground was slowly crushing the strongest timbers ; the

walls, wherever accessible, were picked clean, and all the drifts ended in solid lime

stone, without a trace of ore in sight. In the old workings a mass of broken timbers,

limestone, and mine-fillings, principally the refuse breccia that hod been once rejected

in sorting the ore, was all that remained of the famous lake of mineral upon which the

small matter of extracting a thousand tons or so was to make no impression 1

H. Ex. 177 22
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But is the Emma mine really exhansted ? So far as the works have anything to

show, it is; but unless geological evidences are utterly at fanlt, it is not ; nnd here a

few words in regard to the ore-formations of the district and their mode of occurrence

may serve to explain a feature that is not generally understood. About a year ago I

published a geological map of the district, and explained it by a set of sections and

two articles published in the Utah Mining Gazette. In the first article I showed that

the Granite Mountain, to the east of the Emma, was undoubtedly an intrusive one,

and subsequent observations have not only confirmed the opinion I then expressed, but

have also fully satisfied me of the correctness of an opinion I then held, viz, that the

numerous dikes of porphyry which traverse the sedimentary rocks of the district, are

all connected with the mass of this mountain, and are, in fact, spurs of the granite

mass itself. These, in two instances, are first seen at the base of the mountain, putting

out into the sedimentary rocks as apparently true granites, and gradually changing in

appearance until the true porphyritic structure and appearance entirely prevail. They

continue, and finally give out in the limestone or quartzites, and in no instance have I

been ablo to trace any connection between the porphyries and the Western Granite

Mountains. Another phase is, that the ore-deposits all seem to be of more recent origin

than tho porphyry dikes, and to be in almost all cases where the deposits are import

ant in more or less intimate connection with, or in close proximity to, the dikes, in

several marked instances occupying the fissures of the dikes from which a part of the

porphyry has been removed by psendo-morphic action. It would seem as if the forma

tion of the ore-deposits was a secondary effect of the porphyritic eruption. The strike

of the veins is also conformable to that of the dikes, except in one or two unimport

ant instances.

It will be seen, by reference to the geological section accompanying this paper, that

the Einma mine is also conuected with a dike of porphyry, and, as far as the dike can

he traced upon the surface, or in the workings of the adjacent tunnels, its direction of

strike is in conformity with that of the Emma ore-vein. That it has been instrumental

in the formation of the vein is a highly probable conjecture, as it has been traced to

near the month of the Vallcjo tunnel, and I have also found in the ores of the mine slight

traces of matter similar to that of which the dike is composed. Passing to the north of

the ore-deposit is a deeply-marked line of fanlt. This fanlt was. I believo, first found

in the main shaft of tho mine and afterward in t he Illinois tnnuol, where it is exposed

by a level run by tho North Star Company for a distance of about 300 feet, and also by n

shaft sunk from the tunnel-level to a depth of about 90 feet. The grooving of the walls

of the fanlt and the condition of the fanlted rocks go to show that the throw was from

above, or rather a sinking of what might be called the hanging-wall of the break.

This, as will bo observed, crosses the line of dip of the vein, and has, without doubt,

carried that portion of the vein contained in the sunken rocks to a considerable depth

below its original position, leaving a dirty trail of ore for some distance below the

upper portion of the vein, nnd also crushing into the lower part of the ore-chamber a

sufficient quantity of limestone to fill that portion and give it the appearance of a

limestone floor. So compact and hard has this become, that only a close examination

can detect the difference between it and the crystalline lime of the wall-rocks. This

compact nature has been cansed probably by the heat generated by the friction of the

walls or surfaces of the fault, and the same canse has produced another ciFoct upon the

ores contained in the lower part of the mine—that is, changing the ores from sulphides

into oxides. To no other canse oan we attribute the anomalous condition of the ores

below the water-level of the mine, for long and almost universal experience has shown

that in all ordinary cases tho obange of oro at the water-level is Irora oxides to sul

phides ; but here is a cose so unusual that, so far as I know, no explanation has ever

been oicered before, and in examining the break, as exposed in the Illinois tunnel, wo

find the friction-surfaces of the rocks to have been changed into a compact marble, on

each side of the break, nf the most beautiful description, owing to crystallizing together

of fragments of tho different-colored rocks. This feature does not appear, to any ex

tent at least, in the mine, owing to the more homogeneous condition of the rocks lying

near the granites, which were probably metamorphosed long before the formation of

the ore-deposit.

It will be observed that in the geological section I have carried out a continuation

of the vein below the break, marked "supposed lower ore-body." While this may be con

sidered pure theory, there are good reasons for supposing tbeore to continue below the

fault. It happened that at the time of ray visit to the Emma mine I was engaged at

the Somh Star and Titus mines, and fjund so many points of resemblance between

the break in the two mines that I at once set to work to trace out, if possible, the con

nection of the fanlt in the South Star with that in the Emma. I have succeeded thus

far in tracing it from tho Flagstaff, on the west, to the Vallejo, and from the Emma,

on the east to the Caledonia, through the North Star, Monitor, and Magnet niines.

It is nlso said to exist in the Caledonia, though I have not seen it myself. If this

Bhonld prove to be correct, then we have a distinct chain of evidence through nil the

mines situated upon tho Emma vein of the existence of this remarkable displacement,
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slight in the Flagstaff, being a throw of less than 20 feet, increasing in the South Star

to about 45 feet, and of unknown depth in all the mines to the east of the Vallejo. It

has been proved in the South Star, and the ore found to continue uninterruptedly

downward, thus proving that the rocks have in former times contained a continuous

vein of ore, which was subsequently broken and the lower portion carried downward,

as shown in the geological section. That th'e entire chain of mines belong to the vein

appears to me very probable, as in all cases, even in the western end of the Emma,

there is clear evidence of a difference between the foot and hanging walls, forming

what may be termed a strata-vein, or a vein lying between the beds of limestone. The

hanging-wall is undoubtedly of Devonian age, though highly metamorphosed on the

eastern end ; while the foot-wall may probably be termed Silurian, though I am

inclined to refer it also to the Devonian era.

We have shown that the connection of the line of fanlt is continued throughout the

entire length of the vein, as far as known ; that the fanlt has been passed in the South

Star mine, and, Bo far as developed, the ore continues downward; that the vein is

probably a contact ono between different beds of limestone, and we might even extend

these points of resemblance by showing a similarity in the ores of the different mines;

but the evidence given may be supposed to convey all that is required to give strong

grounds for believing that the Emma mine is not exhansted, and that there is good

reason for a further extension of explorations downward.

American Fork district.—Here the Miller, Wyoming, Pittsburgh, and

Wild Dutchman have been worked during the year, with, however, but

indifferent success. Late in the year a new discovery, apparently of

considerable importance, was made. This is the Queen of the West,

located on a spur of Miller Hill, and not far from the Miller mine. Mr.

Hillegeist, the superintendent of the Sultana Smelting-Works, reports

to me that in the first few days alter the discovery 4 feet of solid and

comparatively high-grade galena were exposed for a length of 40 feet

along the surface. The mine was bought shortly after the discovery by

Salt Lake parties. The Miller was explored during the whole year with

a small force of miners, and ore was principally taken from the new

tunnel near the crest of the hill, which was mentioned in my last report.

The Wyoming is now also owned by the Miller company, and is, in fact,

mostly on the original location of the Miller mine. It has also furnished

some ore. The Pittsburgh was in litigation at the end of the year.

None of the ore of this mine, which is of low grade, and present in large

quantities, has, to my knowledge, been reduced. The Wild Dutchman

has furnished several small lots of rich ore to the Sultana Smelting-

Works.

The Miller Company's Sultana Smelting-Works have made only one

run during the year, which lasted from J uly 8 to September 10. Mr.

W. Hillegeist, the superintendent of the works, has kindly furnished

me the following report :

Material smelted : Ore,sluicedmatteand slagfrom dump, &c, 1,697,902

pounds, containing, lead, 546,925 pounds; silver, 22,301 ounces.

THEORETICAL CONCLUSIONS.

Product of— Silver. Lead.

Ounce*. Pound*.

Work-lead, 431,652 pounds, containing

Matte, 77,175 pounds, containing

Furnace residues, &c, 43,200 pounds, containing

Ore-dust, 8,170 ponnds, containing

18,277

836

544

80

431,652

12, 440

16, 160

3,200

19,737 463,458

The loss was therefore 11.5 per cent. of the silver and 15 per cent. of

lead.
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The total dust collected was 83,360 pounds, which, with the exception

of the small quantity above given, was all thrown back at once into the

furnaces. The quantities and costof materials consumed, and the expense

for labor, &c, were as follows : (

161 cords wood I $643 8tS

56, 071 bushels charcoal .' 7, 289 25

Coke (!)

1, 734 pieces fire-brick 173 40

26 tons clay 78 00

Pay-roll, inclnding superintendent's salary 6, 418 52

14,603 05

The work-lead produced was sold in Salt Lake City for $39,112.38.

Bingham Canon, or West Mountain district, has furnished most of the

lead-ore smelted in the vicinity of Salt Lake. In this respect the dis

trict is fast becoming the most important in the Territory. It is true,

the lead-ores of Bingham Canon are, with the exception of those from

one or two mines only, very poor in silver, but their average contents

of lead are high, and they carry frequently considerable quantities of

iron in some form. Since some of the mines, notably the Winnamuck,

Neptune, Kempton, Spanish, and Utah, hare passed through the oxidized

ores and entered sulphurets. The prevalence of iron as sulphuret in the

orehas becomeso pronounced as to render large quantitiesof the ores from

these mines worthless as lead-ores. As the pyritous ore, however, in

nearly all cases contains enough silver to pay for mining, transportation to

furnaces, and heap-roasting, it will always be valuable as a flux for the shaft-

furnace process, especially as it occurs in great part mixed with little

gangue and in large bodies. At the same time, very large and solid

bodies of galena have been found in the same mines. In some of them

this galena is considerably mixed with zinc-blende, and in that case

dressing-works will, of course, have to be called into requisition to

remove the objectionable mineral. On the whole, it may be said that at

least one-half of the ore in the Bingham Canon mines ought to be

dressed before smelting, and a commencement in that direction has

already been made. Besides the large dressing-works of the Utah Com

pany, (English,) two very small (and imperfect) ones have been built for

experimental purposes in the vicinity of the Spanish mine. The Utah

works were running for a while in the summer on ore from the mine of

the same company, and did good work. But this ore changed very

snddenly in the stopes to almost solid zinc-blende, containing very little

galena, and this so intimately mixed with the blende, that it was no

longer profitable to treat it, especially as the silver contents of this ore

were no higher than of the ore formerly treated. Later, after the Utah

Company had stopped operations in its own mines, the dressing- works

did custom-work for a short time.

None of the dressing-works in the district have been running regularly

during the year, but suflBcient has been done to show to those interested

the desirability of a general use of dressing-machinery in the camp.

ISo new mines of great importance have been developed in the dis

trict during the year, but in some of the older ones quite important dis

coveries have been made by explorations in depth. As most of the

Bingham Canon mines have been described in former reports, I shall here

only speak of those which, either by their large yield or by extraordi

nary discoveries, have maintained or acquired prominence.

The Winnamuck mine, which, on account of the abundance and rich
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ness of its ores, has been for several years the most noted in the district,

bad at the end of the year no considerable amount of oxidized ores in

sight, and had entered snlpburets in the lower levels. This change

coming upon a somewhat improvident management rather snddenly, the

company found itself in a position where new devices had to be decided

upon to render its business profitable. For this purpose, Mr. 0. A.

Stetefeldt, M. E., of San Francisco, was employed, who made a report

upon the condition of the mine and the situation of the business. Mr.

Stetefeldt has kindly furnished me his report, the substance of which

is herewith given.

The developments on the Winnamuck mine are confined to the eastern

slope of the cafion, and only to that part which lies above the water-

level, as was easy of access by tunnels driven on the ledge, the lowest

of which is 47 feet above the creek in the canon. In this tunnel, about

250 feet from its mouth, an incline has been sunk on the foot-wall of the

ore chimney to a depth of 130 feet. Here water was struck, which made

further sinking inconvenient and impracticable, as all the hoisting had

to be done by hand, and a large amount of water was to be expected,

with increased depth. About 100 feet below the lower tunnel drifts

have been started from the incline to the northwest and southeast be

yond the limits of the ore-body. This is the whole extent of explora

tions in depth, and must be the guide in formings jndgment as to future

prospects. At present only one ore-chimney is positively known. It was

struck in the lower tunnel, about 210 feet from its mouth, and extended

upward about 500 feet to the surface. Its horizontal course is northwest

to southeast. The quartzite foot-wall dips 45° northeast above the lower

tunnel, but below this point the dip becomes much steeper. The ore-

channel itself has an inclination of 60° to the northwest. The greatest

extent of the ore-chimney, horizontally, has been 240 feet in one of the

upper levels, and the maximum width of the ore was 20 feet. In the

drift below the lower tunnel the ore-body measures, horizontally, about

170 feet, with a maximum width of 6 to 10 feet.

Southeast of the ore-chimney the formation has been greatly dis

turbed by a series of fanlts, running nearly north and south, which have

thrown up the strata lying east of the faults. Consequently, in follow

ing these fanlts, the contact-line between quartzite and slate, where

alone ore may be expected to be found, was not recovered. In order to

do this, a raise should be made from the lower tunnel. Mr. Clayton,

who resides in Salt Lake City, and who has stndied this fanlt closely,

professes himself willing, at any time, to designate the proper point

from which explorations for this purpose should be started. But it is

by no means sure that any ore will be found in this direction. One im- •

portant fact is, however, fully established, namely, that these fanlts do

not disturb the great ore-chimney, described above, in the least, and

that there is no reason to doubt its continuance in depth.

Unfortunately, the mineralogical character of the ore has changed

already in the Winnamuck mine, before reaching the water-level. In the

upper tunnels the ore was oxidized or so-called carbonate-ore, consist

ing mainly of carbonate and some sulphate of lead, with silver and a small

amount of gold—the silver being present as chloride—mixed with 25

to 60 per cent. of quartz and clay. In the vicinity of the lower tunnel,

however, the carbonate-ore gives out entirely, and in this tunnel, and

below it, is found a mass of snlpburets, composed of pyrites of iron,

galena, zinc-blende, and pyrites of copper, which occur iu part massive

and in part inclosed in a very hard quartz. All these sulphurets carry

«ilver and some gold. The relative proportion of these sulphurets below
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the lower tunnel is estimated by Mr. Stetefeldt to be about as follows:

72 per cent. pyrites of iron, 22 per cent. galena, 4J per cent. zinc-blende,

1J per cent. pyrites of copper. The proportion of gold to silver is about

1 ounce gold for every 320 ounces silver. A peculiar feature is the dis

tribution of the precious metals in the ore-chimney. As stated above,

all of the sulphurets carry silver, but the amount of silver varies between

wide limits at different points in the ore-body, without any perceptible

change in the appearance of the ore. So sndden are these changes, that

if ore at one point contains, for instance, 100 ounces silver per ton, it

often falls to 10 ounces at a distance of only a few feet from the first

point. Hence, assorting the ore according to its physical characteristics

is impracticable, and only by frequent assays can the richer ore be dis

tinguished from that of low-grade.

As a natural sequence of disintegration, the carbonate-ores are higher

in lead and silver than the sulphuret-ores. This fact does not appear

very plainly from the average assays given below, but it must be borne

in mind that, for certain reasons, only high-grade sulphuret-ore was

taken out, while it was profitable to utilize carbonate-ore of much lower

grade. Below the lower tunnel the value of the sulphurets was found

as follows, viz : Average sample from incline contained 19.3 per cent.

lead and 20.4 ounces silver per ton; average sample from drift 100

feet below lower tunnel contained 15 per cent. lead and 21.8 ounces sil

ver. Sample from the same drift, southeast of incline, rich in galena,

contained 38 per cent. lead and 37.9 ounces silver. Sample from cross cut

southwest of incline, mostly pyrites of iron, contained 4 per cent. lead

and 58.3 ounces silver. These latter assays indicate the existence of

accumulations of high-grade ore, and must be looked upon as very

favorable.

Since January 1, 1872, there were extracted from the mine—

1872. 3,900 tons carbonate-ore, with 34.98 per cent. lead, 51.40 ounces

silver.

1873. 4, 400J tons carbonate-ore, with 24.70 per cent. lead, 65.54 ounces

silver.

488 tons first-class sulphuret, with 14.42 per cent. lead, 46.90

ounces silver.

205 tons second-class sulphuret, with 6.61 per cent. lead, 15.88

ounces silver.

267 tons quartz-ore, with 29.82 ounces silver.

230 tons assorted, from old dump, 20 per cent. lead, 38 ounces

silver.

1874. 2,540 tons carbonate-ore, 23.60 per cent. lead, 54.41 ounces

silver.

1,018 tons sulphuret-ore, 12.30 per cent. lead, 55.97 ounces

silver.

Total, 13, 048J tons.

The expense of extracting the ore, exclusive of prospecting, was, in

1872, $5.92 per ton ; 1873, $6.52 per ton ; 1874, $8.88 per ton. The cost

of extraction was greater in 1874, becanse much of the carbonate ore

was mined from old stopes, which cansed more labor and necessitated

retimbering.

The present condition of the mine may be stated' in a few words. The

carbonate-ore above the lower tunnel has been nearly exhansted. There

were, on the 15th of January, 1875, only about 150 to 200 tons of this

ore left in the mine. The sulphuret ore above the lower tunnel was only
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iii part extracted, and what remains may be estimated at 1,000 tons, or

perhaps more. But this by itself is not available with the present

means of redaction. Between the lower tunnel and the lowest drift, Mr.

Stetefeldt estimates an amount of sulphnret-ore of from 4,000 to 5,000

tons. This ore is also at present not available either for extraction or

for smelting. From these tacts it becomes evident that the Winnamnck

mine must turn a new page in its history ; it must cease for the present

to be productive, and considerable money and time must be expended

before returns can again be expected.

The change in character of the ore necessitates also a great change in

the method of reduction hitherto employed. It is, therefore, to no pur

pose to describe and criticise at length the past smelting operations.

The carbonate-ores, although refractory on account of a large percentage

of quartz, offered no especial difficulties in smelting if mixed with the

proper fluxes. It was also profitable to smelt a certain amount of snl-

phuret-ore, after previous roasting in heaps, or a partial roasting in

the reverberatory furnace, together with carbonate-ore, as thereby a

saving in iron-ore could be effected. Bat when we have to treat the

sulphuret ore alone, we find heap roasting altogether insufficient, and a

complete roasting in the reverberatory furnace too expensive, and,

besides, the percentage of lead in the sulphuret-ore is too low for smelt

ing.

The cost of smelting in 1873 was $27.48 per ton. During 1874 the

yearly statement does not clearly show the real cost of smelting, as

heavy expenses for permanent improvements have been put to the ac

count of the smelter, which should have been specified separately.

The losses of metal in smelting have been enormous. The accounts of

1873 show a loss of nearly 20 per cent. in silver and over 25 per cent. in

lead. During 1874 sufficient data could not be found in the company's

works to calculate the loss, but as much sulphuret-ore has been worked,

the losses may be still greater. These losses are cansed, first, by

dust escaping from the blast-furnaces, in consequence of insufficient dust-

chamber capacity ; second, by slags high in silver and lead ; third, by

formation of a large amount of matte, in consequence of imperfect roast

ing of sulphuret-ore; fourth, by the formation of incrustations in the

furnace cansed by volatilization of zinc

Yearly statements o/1873 and 1874.

The following summary of the yearly statements shows the operations

of the company as given :

In 1873 were smelted—

5, 119.56 tons Winnamnck ore.

153.16 tons ore bought.

683.64 tons ore from Spanish and Dixon mines.

5, 956.36 tons.

Cost of production :

Assaying

Bullion-shipment

Repairs

Smelting

Mine

General expenses

Salary-account

.. $1,536 64

4,608 88

1,517 71

. . 150, 754 34

70,011 56

.. 21,490 15

4, 900 00
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Loss of material in smelting $12, 975 C®

Unspecified items 327 SO

268,122 68

Profit 169, 899 3 i

Production 438,022 01

In 1874 were smelted—

2, 098.158 tons bought ore.

752.162 tons Wahsatch ore.

2, 978.814 tons Winnamuck ore.

5, 829.134 tons.

Besides about 400 tons of roasted matte.

Cost of production :

Bullion-shipment $2,064 79

Traveling 360 00

Salary 8,167 36

Assaying 659 48

General expenses 5, 486 81

Smelting 213, 844 97

Interest 2, 958 4t

Wahsatch mine 7,843 43

Legal expenses 675 00

Loss of material in mine 31, 602 23

Loss in smelting 13, 879 94

Profit - 3, 164 24

Production 290, 706 66

This statement is not very satisfactory, and a great many expenses

have been charged to the smelting which should be specified, as, for

instance, repairs and permanent improvements.

As far as can be learned, there were expended in 1874—

For water-pipes $1, 400 00

Reverberatory furnaces 7, 000 00

Building 1,500 00

Roasting-stalls 500 00

Dust-chamber 1,200 00

New engine, blower, inclnding building, &c 12, 000 00

23, 600 00

Besides the ore in the mine, there were on hand the 15th of January,

1875, (estimated:)

Per cent. lead. Ounces silver.

300 tons Winnamuck carbonates, with 15 70

100 tons Spanish ore 28 11

250 tons roasted sulphurets 16 55

100 tons matte 10 80

50 tons sulphuret ore 35

40 tons Titus ore 34 31
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Mr. Stetefeldt, in the report before me, states his views as to the best

method of working the Winnamuck ores in the future. He recommends

a dressing of the ore, thereby separating galena, blende, and iron -pyrites.

The galena and blende are then, according to his plan, to be sold to other

workSj (as the quantities would be too small to supply the Winnamuck

Smeltmg-Works,) and the argentiferous and anriferous pyrites of iron

are to be subjected to achloridizing roasting in a Stetefeldt furnace, and

either amalgamated or subjected to leaching with hyposulphite of soda.

After Mr. Stetefeldt's visit to the Works, smelting operations were

stopped, the ore on hand was sold, and only mining operations were

continued, 10 to 15 tons of ore being raised per day and sold to other

works. Mr. Stetefeldt's plan of beneficiating the ores in the future is

held under consideration by the directors of the company.

Next in importance to the Winnamuck mine are the Neptuneand Kemp-

ton. They lie on the south side of Jordan Hill, at the head of the main

canon. The geological structure of this part of Jordan Hill is shown in

the annexed rough sketch, for which I am indebted to Dr. W. Brede-

meyer, the superintendent of the mine.

The Neptune runs northeast and southwest, and dips about 39° to

the northwest. It is, however, crossed by a fanlt, the general line of

which is nearly north and south. By this fanlt the vein has been dis

located considerably, the northeastern portion lying about 120 to 150

feet farther to the north than the southwestern part. The exact dis

tance is not known, the fanlt not appearing on the surface, and commu

nication with the northeastern portion in depth having only been made

through the Kempton. The foot-wall of the Neptune is dolomitic lime

stone, the hanging-wall a slaty quartzite, which farther to the north-

in the main, but frequently bulges out into either. Large dikes of por

phyry,which are seen in various localities in this part of the West Mount

ain district, as well as the syenitic porphyry cutting off the sedimen

tary strata to the northwest, are apparently connected with the upheaval

of these strata, and the fanlts occurring in them.

The work on the Neptune has been mostly done for purposes of ex

ploration and development. It consists of five inclines, sunk at short

distances from each other on the dip of the vein to depths varying from

110 to 120 feet. From these inclines numerous drifts have been run,

aggregating more than 1,000 feet in length. An amazing quantity of

ore has been developed by this work, the vein showing a width of from

5 to 40 feet, in which the solid ore is often from 3 to 20 feet thick. In the

upper levels the ore is carbonate and sulphate of lead, but below the

second level it consists of galena, irou pyrites, and copper-pyrites, mostly

containing little gangue. So far not much zinc-blende is visible. Al

though no stoping of any moment was being done at the time of Mr.

Eilers's visit to the mine, it produced, together with the Kempton, 40

tons of first-class and 20 tons of second-class ore per day. The first-class

ore from the Neptune assays, according to Dr. Bredemeyer, from 53 to 65

per cent. of lead and 27 to 31 ounces of silver and 0.15 to 0.30 ounce

of gold per ton, and the second class from 30 to 35 per cent. of lead

and 12 to 14 ouiices of silver. In all this ore, but especially in the sec

ond class, is a large amount of iron-pyrites, sufficient in all cases to per- .

mit of roasting it in open heaps.

The Kempton, which, like the Neptune, is owned by the Schoenberg

Brothers, of New York, lies wholly in the magnesian limestone on the

east side ofthe fanlt spoken ofabove. It runs about north 15° east and dips

80° to the northwest, and joins the northeast portion of the Neptune, as

 

strikes with these strata
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indicated in the sketch. It has been explored by one main incline 210

feet deep, from which drifts 60O feet long have been run along the vein.

It is from 3 to 10 feet wide, the largest expansion having taken place

in the lowest level, where 10 feet of solid galena are in sight. The ore

from the Kempton is also separated into two classes, the assay of the

first class being given by Dr. Eredemeyer as 53 to 74 per cent. of lead

and 35 ounces of silver per ton, and of the second class as 32 to 45 per

cent. of lead and 11 to 13 ounces of silver per ton.

Dr. Bredemeyercalculates that in the fall of 1874 about 40,0C0 tons of ore

were in sight in these two mines, and although Mr. Eilers professes him

self not prepared to indorse these figures from any personal measure

ment, he reports the quantities of ore in sight as extraordinarily large.

A tunnel is being run from the mountain-side below for the Neptune.

This tunnel starts 227 feet vertically below the level of the present

shaft-house, and will bring in 377 feet of " backs" on the vein, meas

ured on the incline. It will be 615 feet long to the foot-wall of the vein,

and through it all the ore will bo brought out after its completion. At

present the ore is hoisted from the Neptune through the main incline

by means of a 15-borse-power engine, and from the Kempton by means

of a horse-whim. The timbering in both mines is done in a substantial,

workmanlike manner, and Dr. Bredemeyer is bringing them both up

rapidly to the standard of well-planned and regularly-conducted mines.

i The smelting-works which have treated most of the ore from the

Neptune and Kempton are the Sheridan Hill Works, located on the

Jordan River, at the crossing ot the Bingham Canon Kailroad. They be

long in part to the parties owning the mines, and have treated, besides

the Neptune and Kempton ore, other ores, richer in silver, in order to

increase the value of the work-lead or " base-bullion " produced. The

works contain four small shaft-furnaces, of from 20 to 25 tons capacity

per day, with water-jackets and splendid machinery for crushing,

pumping, and blowing. But the tuyeres are cast in the same piece

with the jackets, and frequent trouble is the result. The crucibles are

too shallow for the use of the antomatic tap, and the latter is, therefore,

also a source of anuoyance. These works have, like the Winnamuck,

begun to treat the resulting matte, but have no dust-chambers, though

the location of the furnaces presents excellent facilities for their con

struction. The following statement of monthly production throughout

the year has been kindly furnished by the manager, Mr. E. Schoenberg:

Statement of "base-bullion" production of the Sheridan JJill Mining and Smelting Company

for the ijear ending December 31, 1874, {values at Salt Luke City prices.)
 

Months.

1874.
January
February
March
April

May
Juno
July
Anpist
Sopteruber

October
Kaveinber
December

Total

Pound*.
253,650
124, f56
1211, 352

224,2.-2
342, 238
456,887
550, 275
700, U5
067, 125
565, 406
264, 433
341,735

4, 023, 054

Valnc, (curreney.)

Gold.

$557 30

67i) 32
449 16
764 26

1,317 60
1, 407 20
1,463 54
1,804 12
2, 'M\ 4'J
3, 103 72
1,250 80
1.041 23

16, 610 74

Silver.

$23,

5,
16,

13.
27.
VI,
49,
54,
33,

8,
90.

678 211

003 56
298 80
0;-7 60
416 10
365 14
632 00
679 42
120 51

864 MS
217 24
923 04

297,285 ol

V

{10, 100 00
4,909 76
4,814 00
8,938 84

13, 650 32
18,219 48
2-2, 179 00
28, 143 80
26,581 00
22, 560 <KI
10.559 43
13.125 HI

184,341 13

©

$34, 335 ri
10. 651 64
10, 562 02
25' 790 78
30, 384 02
46,991 82
61, 279 54
79. 087 54
82.IKI3 10
59,531 71
•t0,0;7 47

30, 0!!0 0T

O' 2 .7 II '
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Iii tbe same vicinity as the Neptune and Kempton, but more to the

west, and along the contact of the syenitic porphyry on the west and

magnesian limestoue on the east, occurs the Ashland. It runs at the

lower part of Jordan Hill, for the first 200 feet north 36° east, and for

the next 1,200 feet north 28° east. It dips from 70° to 80° to the north

west, and is generally from 3 to 4 feet wide ; but there is at least one

ore-chamber exposed in it, at the crossing of the Ashland tunuel No. 1

with the shaft, where the vein for 70 feet in length is from 30 to 40 feet

wide. The best ore assays here, according to Dr. Bredemeyer, from 50

to.60 per cent. of lead and 36 ounces of silver per ton. The minerals

in the vein are carbonate of lead and galena, with ocherOus iron-ore and

iron-pyrites. The ore is divided into three classes : No 1 assaying from

40 to 60 per cent. of lead and 18 to 36 ounces silver, and up to $5 in gold

per ton ; No 2 assaying from 30 to 50 per cent. of lead, 16 to 21 ounces

of silver per ton, and containing 5 to 12 per cent. of iron-pyrites ; No.

o assaying from 30 to 40 per cent. of lead, from 12 to 18 ounces of sil

ver per ton, and containing no pyrites. The vein has been exploited by

a. main incline sunk to a depth of 200 feet vertically below the surface.

Fifty-two feet vertically below the mouth of this incline, and 85 feet dis

tant on a horizontal line, the discovery-tunnel has been run in on the

vein 161 feet, crossing the incline. Thirty-four feet vertically below

this tunnel No. 3 has been run in 140 feet. It is connected with the

tunnel above by two winzes. Forty-three feet vertically below tunnel

No. 3 No. 1 is driven in over 420 feet, also crossing the main incline.

It is connected with the discovery-tunnel by the discovery-shaft. On

the Ashland No. 2 tunnel No. 2 is driven in 120 feet, and about 300 feet

of drifting has been done besides. Dr. Bredemeyer reported this prop

erty in condition to furnish 20 tons per day in the fall. At the entrance

of the discovery-tunnel the Ashland crosses the Neptune at an angle of

40°, the Neptune being cut off by it toward the southwest. A por

phyry-dike, running from southwest to northeast, crosses the Ashland

tunnel No. 1 at a distance of about 100 feet south of the main shaft.

The same dike crosses the discovery-tunnel about 120 feet from its

mouth ; then it runs across the main Ashland shaft, and is seen in all the

levels of tbe Neptune. In the Ashland tunnel No. 1, after crossing this

dike, a large ore-chamber was found immediately on its upper side.

From the foregoing it will be seen that this part of Bingham Canon is

geologically most interesting, and future developments will no doubt

bring out additional important features.

The Galena and Jordan, which were fully described in my last report,

have continued to furnish throughout the year large amounts of ore,

high in lead and low in silver. The sulphurets have also been reached

in these mines.

The Galena Works, which treat the ore from these mines, have run

with very few interruptions throughout the year, and have furnished

more lead than any other works in the Territory. The precise amount

has, however, not been reported to me. Financially, the works have not

been successful, and are not likely to be so as long as the dust is per

mitted to fly from the chimney in thick clonds and the matte remains

without proper treatment. Besides, the construction of the furnaces is

susceptible of much improvement, and the frequent long stoppages,

generally recurring once or twice a day, for purposes of cleaning out

accretions formed just below and above the tuyeres, ought to bo avoided

by the better composition of charges and a more careful appliance of

blast.

The Spanish mine has also been worked during most of the year,
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and has reached sulphurets in depth. Mnch ore has been shipped from

this mine, and very large quantities are reported in sight.

Besides the above, a very large number of mines have been worked in

the canon, most of which have been described in former reports. With

very few exceptions, the ores from all these are tolerably rich in lead,

but carry only small quantities of silver. Since in so many mines a

mixture of sulphuret of lead, iron, zinc, and copper has been reached,

dressing becomes of the utmost importance, and the steps so far taken

in this direction by a few will no doubt lead in the immediate future to

a general introdnction of this branch of metallurgy. The only draw

back to the introduction of dressing-works in the district is the scarcity

of water, the water-courses in the upper portion of the canon being

sufficient for the supply of small works only, while the ore-supply would

require several very large establishments. These will eventually, no

doubt, be located on the Jordan River, in the Salt Lake Valley, the

Bingham Canon Narrow-Gange Railroad furnishing cheap transporta

tion.

Some placer-mining for gold has been done, as in former years,

in various parts of the district, but the result was only the small amount

of gold mentioned in another part of this report.

Ophir district.—Here considerable activity has prevailed during most

of the year. This district embraces Dry Canon and East Canon. In

the former, the mines furnishing the greatest quantity of ore have been

the Hidden Treasure, Chicago, Flavilla, and Queen of the Hills. The

Mono, which furnished considerable quantities of extraordinarily high-

grade ores during the previous year, was, in 1874, sold to a company.

Shortly after the event the mine began furnishing ores of very much

lower grade only, and even these were reported scarce in the last quar

ter of the year. At the end of the year the mine was shut down and

in litigation.

The Hidden Treasure is located at the head of the canon, as described

in former reports. The road from the mouth of the canon up to the

mine is very steep and rugged, especially the part below Jacob City,

which in many places follows the dry bed of the creek, passing several

narrow and steep gates in the limestone layers, where in the wet season

the stream forms cascades. Ore transportation in the ordinary way is

therefore difficult, and the owners of the Chicago mine, located imme

diately below the Hidden Treasure, did, therefore, a wise thing in erect

ing their wire tram-way for that purpose.

The Hidden Treasure is called a contact-vein, between shale on the

hanging and limestone on the foot wall. Properly it is no vein at all,

but an irregular deposit between the strata of the two rocks mentioned.

It does not even always follow the contact between two specific strata,

but leaves the line, which it may have occupied for some distance, quite

snddenly, taking a course at right angles to the main oue in some rent

of the foot-wall, which it follows then to the next line of bedding below,

to resume here a course parallel to the former one. Besides this, it is

by no means continuous, the ferruginous vein-matter disappearing some

times altogether. In other places it opens up into considerable cham

bers, which may or may not be in the general line of stratification.

They are caverns formed by the dissolution of the lime, which have

been afterward filled with the mineral, and not fissures formed by vol

canic agency and afterward filled.

During the year the tunnel driven in across the limestone for 420 feet

has been connected with the irregular works above, and the extraction

of ore is thereby very much facilitated. Mr. George P. Lockwood, who
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was superintendent of the company's smelting-works during the latter

part of the year, sums up the work done in the mine during 1874 as

follows:

An average of 40 men have been employed during the most of the

time. In the principal incline, the Summit, a depth of over 500 feet

has been reached, effecting connection with the tunnel. About 200 feet

of this sinking was done during 1874. The Lawrence shaft has reached

a depth of over 300 feet, 250 feet of which was done in the past year.

In the Magazinel40 feet have been added, making it now 180 feet deep.

In addition, drifts have been run connecting all the shafts, and opening

above 600 feet of ground along the vein east and west. A tunnel was

run in from the western face of the hill 420 feet, which enters the ore-

channel through the hanging-wajl. From the point of intersection

drifts have been run east and west on the course of the deposit, the

west one intersecting the Summit shaft at the bottom, affording venti

lation and cheapening the mining. For some months previous to the

connection with the tunnel work was suspended in the bottom of the

mine on account of foul air and the expense of raising the ore. The

dip of the vein was so variable, that three whims were necessary for

hoisting to the surface. This limited the ore-supply, which can be

readily quadrupled in the coming year. The ores are carbonate, sul

phate, and sulphuretof lead, and the various oxidized ores of copper, such

as malachite, azurite, and red oxide. Copper and iron sulphurets occur

sparingly. The gangue is hydrated oxide of iron and calcspar, both

carrying a little silver, and forming, often in small threads, the only con

nection between the ore-bodies.

The Waterman Smelting-Works, which belong to the same parties as

the mine, and treat its ores, are located nine miles distant, at the north

ern end of Rush or Stockton Lake. They contain one shaft-furnace,

connected with a very efficient condensation-chamber, described in the

metallurgical portion of this report. The furnace is around one, having

at the tuyeres a diameter of 3 feet 4 inches. Height from bottom of

hearth to slag spout, 22 inches; to center of tuyeres, 33 inches ; from

tuyeres to charge-door, 11 feet. There are 4 water tuyeres, with 3 inch

nozzles. A Baker rotary-blower, running at 96 to 102 revolutions per

minute, supplies the blast, at a pressure of § to \ inch mercury. Dur

ing the year the furnace was in blast 170 days. There were consumed—

Hidden Treasure ore. 3, 839^fc tons, assaying 26 ounces silver and 38 per ct. lead.

Purchased ore 100 tons, assaying 25 ounces silver and 15 per ct. lead.

Dust from chamber . 2U6^JJ tons, assaying 28 ounces silver and 25 per ct. lead.

Total ore 3, 635£${j$ tons, averaging 26. 1 ounces silver and 36. 4 per ct. lead.

Fuel : Wood for engine, 425 cords, at $5 ; charcoal, 98,811 bushels, at

18 to 22.5 cents, (exclusive of waste, which was not less than 10 percent.)

There were produced : Work-lead, 17,539 bars, weighing 749JL^ tons,

assaying 70 ounces silver per ton ; matte, 285 tons, assaying 35 ounces

silver, 35 per cent. lead, and 15 to 35 per cent. copper ; speiss, about

15 tons, contents not given. Neither matte nor speiss has been

reworked. Over 750,000 pounds (nearly 11 per cent.) of dust and

fumes have been gathered. The average moisture in the ore, as brought

to the works, was over 20 per cent. in the winter and 12 per cent. in the

summer. The average moisture of the ore, as it went into the furnace

after having been partially dried, was, according to Mr. Lockwood,

about 15 per cent. The freight for ore from the mine to the furnace was

from $4.50 to $8. per ton, according to the condition of the roads ; that
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for the work-lead to Salt Lake City was $7 per ton. The latter has been

much reduced since the Utah Western Narrow-Gange Railroad has been

finished to a point halt-way to the works. The Chicago mine is reported

to have now reached a depth of 1,100 feet. It has produced a large

amount of ore, which was shipped over its tram-way down the steep

part of the canon, and thence by teams to the Chicago Smelting-Works,

on ltush Lake. These works have smelted, besides the ore from the Chi

cago mine, an equal if not greater amount of purchased ore from all parts

of the Territory, and some even from Montana. As the location of the

work is not at all favorable for the workingof custom-ores, except those

coming fiom the immediately-surrounding districts, it is, in my opinion,

doubtful whether the treatment of bought ore could have been very

profitable, especially as ore-prices were high in Salt Lake during nearly

the whole year, and a great part of the ore had to be brought to the

works from the city by teams. The ore smelted and the product of the

works during the year 1874 was, according to Mr. E. I. Dowlen, the

accountant of the Chicago Company, as follows : Ore smelted, 7,641

tons ; lead 'produced, 188 car-loads, (11 tons each,) worth $405,190.75.

"Whether this value inclndes only the silver, or both silver and lead, is

not specified in Mr. Dowlen's report. I suppose the latter.

Only about 450 tons of flue-dust have been saved in the very imper

fect condensing-apparatus at the works, and 240 tons of copper-matte,

carrying 60 ounces of silver per ton, have been produced and not yot

reworked.

The Flavilla and Queen of the Hills have been consolidated during

the year. This property is now opened toTi depth of 500 feet, and has

yielded considerable good ore during 1874. A tram-way was built late

in the year from the mines down to Gisborn's toll-road, and a new en

gine has been put over the shaft for hoisting-purposes.

Besides the above, the Sacramento, ♦the Mount Savage Company's

mine, the Jefferson, and Brooklyn have' yielded fair quantities of ore,

and a large number of mines have been worked more or less, without

having realized as yet the high hopes of their owners, though many are

in a fair way to success.

In East Canon, a large number of the mines, fully described in my

two preceding reports, have been worked during the greater part of the

year. Prominent in the production of ore have been the Zella, Lion,

Blue-Wing, Tiger, and Sunnyside,all of which furnish milling-ores. The

Miner's Delight, which carries smelting-ores of low grade, has also

produced considerable ore, but of a character which renders dressing

before smelting a necessity. Captain Longmaid, formerly of the Utah

Silver-Mining Company's Works at Bingham, took charge of the Miner's

Delight in the fall of 1874, and it was reported at that time that the

erection of concentration-works would at once be commenced. But this

has not been the case, and the execution of the plan is said to be deferred

till spiing. The Pioneer Mill has been kept running nearly throughout

the year, but was stopped in December, on account of the scarcity of

water. The Baltic Mill, which has also been in operation during a con

siderable part of the year, shared the same fate.

Columbia district, which was organized in the latter part of 1871, in

the mountains south of ltush Lake, has attracted some attention during

the present year, especially since the Ohio Silver-Mining and Smelting

Company has bought a number of mines here, comprising the Chanti

cleer, Buckskin, Idaho, Washington, aud Chimney Corner. Other mines

of some note are the Champion, Montana, Augusta, Mammoth, Western

World. Altogether, over 300 locations have been made. The country
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rock of the district is granite and slate, and the ores are low-grade ar

gentiferous lead-ores, which can, no doubt, be profitably reduced as soon

as the Utah Western Railroad, now in course of construction, reaches

the district.

Clifton mining district is located one hundred and fifty miles south

west of Salt Lake City, in the Goshoot Mountains, and covers an area

of twelve square miles. Nearly 600 locations have been made here.

The country-rock is granite, quartzite, and limestone, and the ores

occurring in these rocks are principally carbonates of lead and galena,

though some milling-ores occur. Wood and water are reported abun

dant.

In Tintic district, seventy miles south of Salt Lake City, mining has

not ' been prosecuted with the energy of former years, principally, it

seems, on account of bad management of the more important mining

properties, and also in some measure by reason of the considerable dis

tance of the district from the railroad. For a brief description of the

district, I quote from a late publication by Mr. J. C. Cameron, a mining-

engineer, of Salt Lake City:

Tintio mining-district is situated in Jnab County, Utah, and distant from Salt Lake

"City about seventy miles, in a southerly direction. It is approached' therefrom hy the

Utah Southern Railroad, via Provo, thenco by stage or other conveyance.

This mining-district is located in and embraces a portion of the Oquirrh range of

mountains, which also contains on the north the Ophir, Dry Canon, Stockton, Tooele,

and West Mountain mining-districts.

Tho most productive and valuable silver-bearing mines which have been opened and

worked within Tintic distriot are the Mammoth Copperopolis, Sunbeam, Gold Hill,

Julian Lane, Norwegian, and Eureka Hill. The greatest bulk of the ores extracted

lielong to what are known as the froe-milling class, and are found in veins of 1 to 10

feet in width and over, coursing north a few degrees east, dipping noarly vertically,

and following the stratification of the belt or zono in which they are contained. This

is composed chiolly of a fine-grained grayish granite. Tho matrix of tho veins consists

chiefly of a granulated quartz, carrying in the best mines $40 to %S0 in silver, some

gold, and occasionally a large percentage of copper carbonates, sulphurets, oxide of

iron, zinc-blende, bismuth, with comparatively small quantities of lead, either carbon

ate or galena.

The granite of this district forms a junction, and is capped in some instances npou

its eastern limit by a belt of limestone, of the Devonian and Carboniferous periods,

interfoliated by numerous strata of quartzite, (evidently an altered sandstone.) These

belts do not conformably follow each other, and are all more or less metamorphosed.

The limestone belt contains the Mammoth Copperopolis, Eureka Hill, Mineral Hill, and

others.

The Mammoth Copperopolis, owned by a London company of the same name, is a

very large vein of ore, and opened by tunnels, under the superintendence of Thomas

Couoh.

Tho Eureka Hill mines were purchased by Capt. E. B. Ward, of Detroit, Mich., and are

opened to an extent of 2,000 linear feet.

The Mineral Hill mines are worked by shafts and tunnels to an extent of 1,300 linear

feet, and are being prepared for extensive operat ions during tho winter. Hoisting-works

are being erected, and additional improvements valuable to the mine are in progress.

They areosvned by Leetham Brothers Mining and Smelting Company, and under the

management of John Leetham, esq., a member of the firm.

The Crismou Mammoth is evidently a northerly extension of the Mammoth Cop

peropolis ; is opened by shafts and tunnels, exhibiting at one place a vein of 43 feet in

width. The ore extracted is rich in copper carbonates, gold and silver ore, selected

specimens of which gave $43,000 in gold. It is owned by Crismon Brothers et al., who

have lately leased and put in operation the Germania Copper- Smelting Company's

iurnace, for the rodnctiou of these ores.

There are in this district a number of very promising mines, which will undoubtedly

prove valuable properties to their owners. The facilities possessed by Tintio for the

conversion of tho crndo ores into commercial values consists of four first-class mills and

live substantial blast-furnaces. The greater proportion of the ores exposed belongs to

the milling class, and tho largo quantities attainable at a very moderate expense in

regard to mining and transportation of product evince conclusively an inefficient mill

ing capacity. Three of the furnaces are erected for tho reductiou of 602tper-ores, which

are abundnut, and will form a valuable anxiliary to the interest of the district.
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The Wyoming Company own at Honimansville a 10-stamp mill with Stotefeldt iui-

nace attached, and are working ores chiefly from their own minus, and small lots by

purchase.

The Shoebridge Company's mill is sitnated about six miles southwest from Diamond

City, (the headquarters of the southern portion of the district,) and consists of a 15-

stamp mill and Aiken furnace. It is working ore from the company's own mines, as

well as purchased lots.

The Tintic Mining and Milling Company, provincially known as Miller's mill, are

working 10-stamps by the wet process, and use ores from the Mayflower, Gold Hill, and

Tesora mines.

The Copperopolis mill consists of ten stamps, erected for the purpose of working the

ores from the mine of the same name. This company also owns two copper-furnaces.

Owing to some difficulty with the London management, no mining is carried on at

present. This company's property is generally considered a valuable one, and it is cur

rently reported that operations will be resumed shortly.

In Camp Floyd district, fifty-five miles southwest of Salt Lake City, on

the southern slope of the Oquirrh Mountains, mining operations have

been unimportant throughout the year, though the 20-stamp mill of the

Uatnp Floyd Silver-Mining Company of London has been running for a

short time. Only the smallest part of the ore worked, however, came

from the mines of the immediate vicinity.

Nebo district is eighty-five miles south of Salt Lake City, and within

a mile and a half of the proposed extension of the Utah Southern Rail

road. It is about nine miles long and five miles wide, and contains

principally lead-ores poor in silver. The distance from Tintic is between

fifteen and twenty miles, two valleys, the Goshorn and Juab, interven

ing between the two districts. The mines of Nebo are found in a com

pact gray limestone, the strike of the ore-deposits fol'owing the stratifi

cation of the country-rock, which is southwest and northeast. The dip

is northeast, the angles varying from 20° to 17°. Most of the mines so

far opened are in the vicinity of Bear Canon. Few of them have been

worked to any extent, the most promising enterprise in the district

being the Mount Nebo tunnel, by which it is intended to intersect the

Mountain Queen, Olive Branch, and Hagar ore-deposits. All these de

posits contain near their outcrops carbonates of lead ranging from 1 to

6 feet in width, and assaying high in lead but low in silver. The ad

vent of a railroad in this vicinity will no doubt have to be awaited before

mining can be rendered profitable.

Star district, about two hundred and twenty miles a little west of south

of Salt Lake City, contains a large number of veins carrying smelting-

ore8, which are richer in silver than most of t he Utah lead-ores. None

of the mines are developed to any great depth. Considerable work has

been done on those belonging to Campbell & Co.—the Harrisburgh,

Knarah, Little Bilk, Central, and Mountaineer. Two of the shafts on

these mines are down 100 feet, and considerable bodies of rich galena

have been found. On another mine of the same company, the Big Mor

mon, the shaft is down 150 feet. On the Burning Moscow, belonging to

O'Niel & Co., the shaft is 170 feet deep, and contains a 4-foot vein

of carbonate of lead. The Elephant mine has been sunk upon to a depth

of 40 feet, and is reported to show a 12-foot vein of $100 ore. From

the Mammoth, situated in Middle Camp, 200 tons of high-grade ore are

reported to have been shipped in December. The Savage contains, at

a depth of 170 feet, a 4-foot vein of galena and carbonate, and more ore

is reported to have been shipped from this mine than from any other in

the camp. The Baltimore mine, with a shaft of 70 feet in depth, has

made several shipments, reported to have assayed $180 per ton. There

are a number of other veins which have shipped ore of good grade, all

of which has been smelted at the shaft-furnace located at Shanntie
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Springs. Very little outside capital seems so far to have come into the

district. though it is certainly a promising one.

In Parley's Park considerable work has been done during the year.

The McHenry mine, which raised such an excitement in Salt Lake

some years ago, has been opened by two tunnels—an upper one, which

is started in west of the large outcrop, and a lower one, which is located

immediately under the bald rock. Ore has been encountered in both.

In the latter part of the year the ore was quarried from the surface,

many deep holes being bored at a time and exploded together by means

of electricity. A large quantity of ore was thus taken out, which was

assorted, so as to make three classes, said to assay respectively $400,

$100, and $20 per ton. To treat this ore an excellent 20-stamp mill,

with the necessary pans and settlers, has been built, which was expected

to commence running on September 1. But for some reason it had not

done any work at the end of the year, so far as I have learned.

On the Flagstaff, high up on the divide, there is an incline 260 feet

deep, which is in ore all the way. The latter is on an average 4 feet

thick. There are also 10 or 12 prospecting-shafts along the vein, and

1,000 to 1,200 tons of ore, reported to assay from $30 to $60 per ton,

have been taken out. The company was building a 20-stamp mill during

the summer, which is situated in Pike City, about six miles from Kim

ball's Station, and near the McHenry Mill. The distance from the mine

to the mill is about three miles. This mill has been running during the

latter part of the year, and seems to have been well supplied with ore.

Tue Ontario, which also contains free-milling ore, is opened by a num

ber of tunnels and several shafts. The mine has been worked during

almost the entire year, and a considerable amount of ore has been taken

out, the first quality of which assays over $100 per ton.

The Pioneer mine contains smelting-ores which assay from 15 to 30

ounces in silver and 20 to 30 per cent. in lead. It has been worked

steadily.

The Walker & Webster is another mine carrying smelting-ores, and

opened by several tunnels. The ore assays from 20 to 60 ounces of sil

ver and about 40 per cent. of lead.. According to Mr. J. B. Clayton,

there are thousands of tons of ore In sight in this mine. It was worked

during the fore part of the year, but was stopped in the summer, when

Mr. Eilers visited the vicinity.

The Pinon is opened by four tunnels and two shafts. It contains

smelting-ore which, when assorted, contains 45 per cent. of lead and 42

ounces of silver. About 450 tons have been shipped, and 6,000 tons

were reported in sight in August. The mine was not worked at that

time. Besides the above, there are at least 50 other mines, mostly

developed to an inconsiderable extent. A few of them, however, have

small quantities of ore on the dumps.

THE CASTLE VALLEY AND SAN PETE COAL-FIELDS.

The Castle Valley and San Pete coal-fields have attracted considerable

attentiou during the past year, and are, no doubt, of the utmost import

ance to the lead and silver industries of the Territory ; but besides this,

they are of very great value in connection with the future iron-industry

of Utah, of the development of which there can be no doubt, in view of

the immense iron-deposits in a large part of the southern half of the

country. In these fields occur coals which permit of coking. Consid

ering that, besides the beds of Trinidad, in Colorado, and one at Mul

len's Pass, Montana, these veins are the only ones known in the far

H. Ex. 177 23
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West where large quantities of good coke can be made, their impor

tance for industrial purposes is at once apparent.

Mr. J. £. Clayton, of Salt Lake City, has kindly furnished me with

notes of a late visit to the Castle Yalley field, and also with the accom

panying ideal section.

The Castle Valley coal-field is situated at the

base of the Wahsatch range, and fifty-five miles,

by the Gunnison trail, east of Salina, on the

0 v Sevier River. The pass through the mountains,

3 y] by the way of Salt Creek and one of its southern

t> Jf. I branches, is one of the best for a wagon or rail-

3 flu 1 \ road in any portion of the Wahsatch range.

| ^\\\\\ \ The formation is sandstone, with two very

thick beds of shale or indurated mnd. There is

but little trace of stratification in these shale-

beds, but they are cracked into all sorts of irreg

ular shapes. There are occasionally calcareous

nodules embedded in them, but very few fossils

have been found. Mr. Clayton found a few

Osfrew at the bottom of the upper shale-bed,

next to the zone of sandstone that contains the

principal coal-measures, and also found a pave

ment-scale of a shark or ganoid, as well as a

petrified trunk of a palm-tree, one foot in diam

eter and 8 to 10 feet long, the latter embedded

in the sandstone below the upper shale-zone.

Both the sandstone and shale contain very little

lime. The formation is divided into three zones

of sandstone and two of shale, as shown in the

section. The lower sandstone was not examined.

The lower shale-bed is at least 000 feet thick,

and is darker than the upper one, its color along

the exposures being dark-bluish gray. The up.

per shale-bed is lighter colored on the surface,

and dark gray below. The middle sandstone,

lying between these two shale-beds, is about

800 feet thick, and in this are the great coal-

seams of Castle Valley. There are irom three

to five seams, the two lower being the most im

portant, on account of their size, uniformity, and

superior quality.

No. 1, the lower bed of coal, is very hard and

compact, but little disposed to slack, and in some

places along the face of the bluff, where the

sandstone stands in perpendicular cliffs, the

coal-seam shows faces almost flush with the

overlying cliffs. The floor of the seam is a bard

grayish-white sandstone, made up of clay and

sand, for from 2 to 6 feet below the coal, at

which point the clay disappears and the under

lying sandstone is yellowish gray, part of it be

ing quite hard and semi-vitreous. The roof is composed of the ordinary-

gray sandstone of the middle zone. The thickuess of seam No. 1 varies

from 3 to 8 feet, and will average probably 5 feet of good coal. There

is a small seam of black shale near the roof from 1 to i inches in thick

ness. There is no other waste in the bed. A firm sandstone roof
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rests immediately on the coal. This coal burns freely, with very little

smoke, leaves 3J per cent. of white ash, and is remarkably free from

sulphur or iron. Tor the generation of steam, and for domestic use, it

has no superior in this country.

No. 2 lies about 40 feet above the one just described, and contains 6 to

20 feet of clean, solid coal; without a seam of shale in it ; but there is

quite a bed of shale overlymg the coal. This overlying shale contains a

number of small seams of coal, from 4 inches to 4 feet thick, and is from

20 to 40 feet thick at the point where a cut was made into it. At one

point measured, this No. 2 coal-bed was found 21 feet 6 inches thick,

and without a trace of shale in it. The floor is like that of No. 1 bed, a

white argillaceous sandstone. The quality of the coal is not as good as

that of the lower bed. It is softer, more inclined to slack, and has more

ash, (6 to 10 per cent.,) but is also free from sulphur or iron.

Nos. 3 and 4 lie in the upper beds of the middle zone of sandstone.

They are not so regular or uniform in size as those described before,

but the coal is of the same general quality. These beds vary from 1 to

4 feet in thickness, jndging by the exposures examined, except at one

or two places, where the outcrop is 6 to 8 feet thick.

The principal reason that the upper beds could not be examined as well

as the two lower ones is, that they have been burned out over areas of

several thousand acres, and several places were found where they were

still burning. The burnt districts could be plainly traced by the color

of the sandstone, which is brick-red in these localities.

These overlying coal-seams must have been very thick in places, jndg

ing from the effects of the fire on the sandstone. There are places

where the latter is not only burned red, but is actually glazed and vitri

fied by the heat. Masses of glazed fragments, adhering together in

large bowlders, can be seen in the side ravines of the main canons.

The position of these beds is horizontal on a line northeast and south

west, but in the opposite direction, northwest and southeast, they lie in

gentle waves, making very flat anticlinal and synclinal axes, as shown

in the section.

The available area of the coal-fields is about sixty square miles. The

extent, so far as at present known, is twelve miles long, northeast to

southwest, by four to eight miles wide from northwest to southeast.

Nos. 5 and 6 are two well-marked coal-seams, about 1,200 to 1,500 feet

above the middle zone. These beds lie nearly horizontal, showing a

slight rise toward the west, but, after passing the center of the mount

ain, the beds all dip in a curved line toward the Sevier River and the

San Pete Valley, which is a long, narrow valley inclosed between two

branches of the Wahsatch range. Along the eastern side of this valley

there is a great fault or break in the formation, and extensive outflows

of porphyry, trap, and occasionally true lava, have taken place. The

position of the sedimentary beds east of the break is well exposed

in Salina Canon, but their positions west of the eruptive rocks can only

be inferred by the exposures of the beds west of the valley. The San

Pete coal-measures are, in Mr. Clayton's opinion, the same as those

shown in the mountain section as Nos. 5 and 6. In the prolongation of

the Castle Valley section to the west, across Sevier River Valley, the

position of large salt-deposits, just east of the eruptive rocks, will be

remarked. It is readily seen why this salt was so deposited. The dip of

the beds west of the summit of the east range, underlaid by Bhale,

brought the drainage down against the hot eruptive rocks ; the water

was vaporized and escaped upward through the crushed and broken

shale, and the salt crystallized in the interstices of the broken mass.
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Large deposits of gypsum also occur along the line of fracture, near the

salt.

To render the Castle Valley coal-fields available, a railroad about

eighty-five miles long will be required to connect with the Utah South

ern Road at Sevier River Bridge. If the Central Pacific Railroad Com

pany should bnild a branch starting from Wells Station, or from Te-

coma, they would have no obstacles until they reached Salina Canon, a

series of low gaps through the Nevada ranges, making the road virtu

ally a valley line from Tecoma to Gunnison's, or Salina Pass, in the

East Wahsatch range. From Castle Valley to Denver, to connect with

the Kansas Pacific, is the only difficult portion. This line would, how

ever, be two hundred miles shorter than the present Pacific lines.

In regard to the San Pete coal-field, I am indebted to Mr. George P.

Lockwood, M. E., of Salt Lake City, for the following further informa

tion :

The San Pete coal-field is located in San Pete Valley, ninety miles

south and ten miles east of Salt Lake City. As far as known, it com

prises 4,080 acres on the west side of the valley. The sandstone in

which the coal is found is estimated to be here 1,500 to 2,000 feet thick.

In these rocks, five distinct coal-veins have been found, which vary in

thickness from 8 inches to 4 feet. The two principal veins are respect

ively 4 feet and 26 inches thick, and are separated by 8 inches of lime

stone. The strike of the veins is about due north and south, and they

dip at a slight angle to the west. The coal-measures are cut by four

canons at right angles to the strike of the veins. Most of the develop

ments are at those points where the veins are exposed on the sides of

the canon.

On the north, in New Canon, the vein has been opened by three

working-levels—-50, 100, and 400 feet long, respectively. In Old Canon,

one mile south, there are three levels opened, of 50, 200, and 800 feet.

In Big Canon, about two miles farther south, there are three openings

of a limited depth. The 4-foot vein has -increased at this point to 5 feet.

In Axe-Handle Canon, about three miles farther south, the vein has

been opened and found to be 6 feet thick, the interstratum of limestone

having here disappeared. This shows an increasing strength in the vein

in going from north to south. From two to three miles north of New

Canon the vein is found near the top of the mountains, while below

Axe-Handle Canon it appears in the foot-hills. The 800-foot level at

Old Canon runs north, about parallel with the strike of the vein.

At the heading of this level, coal was mined for 20 feet on either side.

The roof in this chamber and in the level is so firm as to need but little

support, showing that a minimum amount of c«al need be left in the

workings as pillars, and wide chambers can be laid out. The coal sep

arates clean from the walls, and the floor is firm and regular.

In regard to the estimated amount of coal in these fields, I gather the

following from the report of Mr. Isaac Stone, M. E., F. G. S., of North

Wales : " The length from north to south is about eight and one-half miles,

and the width from five to six miles. The outcroppings of the coal, at

right angles to its strike, looking from the east, may be distinctly traced.

From what I saw of the strata underlying the most southern portion of

the property, I have no doubt that the same coal will be found there

also, making a total length of eight and one-half miles. * • * The

strata, too, parallel with the dip-line to the west, can be clearly and dis

tinctly seen, and a definite conclusion may be arrived at as to their con

tinuity westward." Altogether, Mr. Stone estimates the area of the

coal fields to be at least 7,760 acres, with an average thickness of fine
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working coal over the whole area of 3 feet 6 inches. Future develop

ments may increase the area as well as strength of vein. It is gener

ally believed that, by sinking, new veins will be found, which would

greatly increase the resources of the fields.

The coal is pronounced by H. S. Poole, F. R. S., of London, Prof. F.

A. Genth, of the University of Pennsylvania, and Mr. Stone, to be bitu

minous. It is hard, dense, and of uniform structure. Color, black;

streak, black; luster, medinm to bright. Specific gravity, undeter

mined, but low. Cleavage, uniformly parallel to the faces of the cube.

Chemical examinations have showu the following results :

By H. S. Poole, F. R. S. :

Top coal: Volatile matter 35.50 (inclndes HO.)

Coke 64. 50 (inclndes ash.)

Bottom coal: Volatile master 33.70 (inclndes HO.)

Fixed carbon 54. 29

Ash 12. 01

Middle coal : Volatile matter 32. 00 (inclndes HO.)

Fixed carbon 56. 80

Ash 11.20

Average percentage of coke, 66.13 per cent.

By Prof. F. A. Genth :

Moisture 1. 16 per cent.

Volatile matter. .. 32. 91 per cent.

Fixed carbon 54. 75 per cent.

Ash 11. 18 per cent.

Coal contains 2.88 per cent, of sul

phur.

By Fred. Clandet, of London :

Ash 10. 54 per cent. I Sulphur 1. 80 per cent.

Coke 62. 10 per cent. |

By Dr. John Percy, London :

Coke 62. 00 per cent. I Ash 10. 00 per cent.

Volatile matter. . . 28. 00 per cent. )

Dr. Genth says that " the coking qualities of this coal are not infe

rior to those of the best Pittsburgh coal, and that the coke made of the

same is apparently of excellent quality, and sufficiently dense to bear

the burden of a blast-furnace." Some of the coke, manufactured in a

crnde way, was used in the blast-furnaces of the Germania Works, six

miles south of Salt Lake City. When mixed with one-half of Saint

Louis coke it worked well. Alone, it matted, forming a cake through

which the blast could not penetrate. This indicates plainly that the

coal had not been exposed to a sufficient heat, and there is no doubt

that upon a better coking it would be found suitable, at least, for the

use of the lead blast-furnaces, when the charge-column is not more than

12 to 20 feet high. Its principal demerit now seems to be lack of

tenacity. As a steam-generator it is claimed that two tons of San Pete

coal equal three tons of Wyoming lignite.

The sandstones occurring in the coal-measures are of a light-gray

color. During 1875 it is intended to connect these fields by a narrow-

gange road with the Utah Southern Railroad, at Nephi, and thus to

bring the coal into the market.
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CHAPTER VII.

COLORADO.

The collection of statistics for this Territory I have intrusted to Mr.

Theodore F. Van Wagenen, M. E., who, in connection with his duties as

editor of the Mining Review, has had nnequaled facilities for forming

an opinion as to the actual state of the mining industry at the end of

the year.

The yield of the mines of Colorado (gold, silver, lead, and copper) is

summed up in the following table :

Gold-bullion from smelting and amalgamating works $422, 663

Silver-bullion from smelting and amalgamating works 1, 983, 207

Gold-bullion from stamp-mills 1,297,425

Gold-bullion from placer-workings 382, 500

Ore and matte shipped out of the Territory - • 1, 102, 815

Pig-lead 73,676

Copper 100,197

Total value, (coin) 5, 362, 383

To this may be added coal, about 1, 600, 000

Total 6,962,383

The yield for 1874, classed under the head of the four metals, makes

the following showing :

Gold $2,102,487

Silver, (with some gold, amount unknown, in

matte) 3,086,023

Total for precious metals $5, 188, 510

Copper $100,197

Lead 73, 676

173, 873

Total 5,362,383

It is difficult to divide this amount among the several counties. The

difficulty arises from the fact that a very large quantity of ore mined in

Boulder, Clear Creek, and Park Counties is treated at works located

outside of those counties, and these works are not in every case able or

willing to give the exact quantities bought from each locality. The

following table has been compiled with extreme care, and elsewhere

is given the anthority for all the figures used. Most of them have been

furnished officially. Those not obtained in that manner are marked

as " estimated."

Clear Creek County *2, 203, 947

Gilpin County 'SSS

Park County 382

Boulder County EE'™*

Lake County m'lS

Summit County *jj

Southern counties 4u,u~u

5,362,383
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This is the first year in which the production of silver has been greater

than that of gold. In view of the facts that Gilpin County is now the

only prominent gold-district in the Territory ; that the placer-yield shows

bnt a small gain on the figures of the last two years ; that the silver-

mines around Georgetown are proving more and more valuable and

extensive every month, and that of the new districts opened since 1871

nearly all are argentiferous, it does not seem probable that the gold-

yield of the future for this Territory will experience more than the

natural increase caused by deeper and more extensive working of old

mines, while there is every probability that the silver-yield will increase

yearly from the production of old mines and developments in those of

later location.

The item of lead is almost wholly a new one. In the Mining Review

of January, 1874, Mr. Van Wagenen placed the value of this metal

raised during 1873 at $703. There is good reason now to believe that

that figure was too small by $5,000 at least. The amount given for

1874 is warranted by the largely-increased percentage of lead-ores

mined and by the successful operation of the Lincoln City Smelting-

Works, in Summit County. It is expected that furnaces for smelting

low-grade galena-ores will be erected during the current year in the

Snake River district, and the yield of this metal will in that case in

crease largely.

The copper-production is derived entirely from Gilpin and Park Coun

ties. I have no positive anthority for the figures given, but have cal

culated them from the known quantities of gold-ores treated in the for

mer and from the matte produced at the Alma Works, in the latter.

The quantity of ores and matte shipped out of the Territory for treat

ment shows a large decrease on the figure for last year. The falling-off

is, however, entirely in the item of matte; but, at the same time, the

ratio of argentiferous ores shipped to the total yield of argentiferous

ores is less than it was during 1873. This fact may be taken as an

indication of a healthier condition of the home reduction-works, and a

growing inability of outside smelting-works to offer such prices for ores

as will draw them away from Colorado reducing-establishments. Ores

are now shipped to Chicago, 111.; Wyandotte, Mich.; Pittsburgh, Ohio;

Swansea, in Wales, and Germany. At the first point the failure of Mr.

S. P. Lunt indicates that the prices paid for ores were too high. At the

second, Colorado ores are only bought to work with the ores of Lake

Superior, which are poor in lead, and yield no profit (or but a small one)

to the buyer. At the third, it is probable that some profit is obtained ;

while in Germany labor is so cheap and the working is technically so

perfect, that ores can be treated from all parts of the world. I am

inclined to believe that in a few years but little ore will go out of Col

orado, except to Germany or to points in the East where fuel and labor

are extraordinarily cheap.

The ruling prices for gold and silver ores at the close of the year are

given in the following tables. They are the highest prices paid at that

time at Central and Georgetown.

SILVER-ORES. . t Per ton.

100 ounces, at $0.67 per ounce $67

150 ounces, at $0.82 per ounce 123

200 ounce8,at $0.91 per ounce ***

300 ounces, at $0.98 per ounce *94

400 ounces, at $1.02 per ounce

700 ounces, at $1.07 per ounce

1,000 ounces, at $1.10 per ounce 1J 100
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GILPIN COUNTY.

The production of this county has been as follows :

Gold...

Silver.

Copper

$1, 525, 447

50, 965

55, 451

1,631,863

Late in the year a contract was made with the Pittsburgh Lead Com

pany, by the Clifton Mining Company, by which the latter was to fur

nish to the former 10 tons of galena per day. I cannot learn whether

these shipments commenced before the close of the year. If they did

the amount sent was small, and could hardly have added more than

$2,500 to the figures given above.

Mining has been very active in the county during the year, and the

old and standard mines have done exceptionally well. In quite a num

ber work is going on at a depth of 500 feet and over, without diminu

tion in the size of the ore-veins or any indications of exhanstion. On

the contrary, the deepest workings in the Territory, viz, those on Quartz

Hill, show as strong and well defined crevices as could be desired.

The quantity of milling-ore broken has been about 115,000 tons, and

of smelting-ore about 3,500 tons. All this, excepting about 125 tons,

has been treated in the county, the former in stamp-mills and the

latter at the Boston and Colorado Smelting-Works. Comparing this

figures with those of former years, -it is evident that the ratio of milling

to smelting ores is gradually changing, the quantity of the former in

creasing, while that of the latter shows but little gain. This is by no

means an evidence of a growing poverty in the ores, but is a direct

result of great improvements in the amalgamation-mills, and of the fact

that several large companies are working their own mills on a very

large scale, and are therefore able to treat rock that formerly was found

profitless, and was therefore thrown away. Careful investigation into

the mill-returns of a number of mines shows the average value of mill-

ore has not decreased from what it was near the surface, excepting, of

course, the decomposed gossan found directly on top of the lodes, which

often was worth hundreds of dollars per ton.

Gilpin County has been so thoroughly prospected that almost nothing

in the way of new discoveries of note has taken place during 1874. At

the close of the year, under the operation of the new mining law, * a

large number of old claims that had been untouched for a long time were

re-opened, and as a result good ore in paying quantities was found in

many. In consequence the list of working mines is now larger than it

has been for many years, and the bullion-product is increasing rapidly,

as shown by the following bank-shipments :

-January $59,940 August $86,710

February 81,445 September 93,855

March 97,290 October :.. 113,170

April .

May .

91, 075

119, 135

118, 925

93, 270

November 86, 370

December 125, 740

-June

July Total, (currency) . . 1, 169, 925

'The final extension of the time for doing work on old claims, to maintain possessory

.title, expired Jauttary 1, 1875.—R. W. R.
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The water-supply for milling-purposes has been of late the canse of

considerable discussion in Central, and steps are now being taken to pro

vide for an increased quantity by enlarging the consolidated ditch, and

thereby bringing in a full head from Upper Fall River. This will per

mit the continuous working of a number of stamp-mills, which can now

ran during a portion of the year only.

The business of the Boston and Colorado Smelting-Works, at Black

Hawk, is summed up as follows :

Silver $1,103,487

Gold and copper 535, 390

Total, (currency) 1, 638,877

The total number of tons of ore treated has been about 6,000. Of the

matte produced, about 1,500 tons have been refined to copper bottoms,

which are made nearly free of silver, and consist almost entirely of gold

and copper. The value of this product is the second figure given above.

The ores worked have been mined in the four counties of Gilpin,

Boulder, Clear Creek, and Park, in about the following proportions :

Gilpin , $542,000

Clear Creek 422, 000

Park 452,000

Boulder 222, 000

1, 638, 000

The supply from Gilpin County consists of gold-ore carrying between

fifty and sixty thousand dollars' worth of silver. The Clear Creek quota

consisted of $375,000 worth of silver ores, and nearly $50,000 in matte,

produced at the Swansea and Whale Mills. That from Park County

was all matte, produced at the company's works, at Alma; while the

Cariboo and Gold Hill mines furnished the amount from Boulder

County.

Favorably situated as they are, these works have the command of a

large area of mining country, and can draw supplies from all sides.

With the increased facilities of direct railroad communication with

Georgetown, the probability is that during the current year they will

treat $1,500,000 worth of ores mined outside of Gilpin County. The

present capacity is 40 tons per day, from which are produced six to seven

tons of matte, worth, on an average, $1,200 per ton. This matte for

merly contained a high percentage of copper; but owing to the fact that

during the last year the smelting-ore yielded by the Gilpin County mines

has not been found so rich in copper as before, that metal has been

replaced to some extent by iron.

The separation-works in connection with this establishment are now

in complete running order, and are proving very successful. The orig

inal plan of refining both gold and silver in Black Hawk has been aban

doned, and metallic silver alone is produced. The system adopted is

that of Ziervogel, to which Augustin's process is added, in order to

extract the last percentage of silver from the gold and copper. This

latter, almost in the pureness of an alloy, is shipped to Boston, and there

refined. The former, from the condition of cement-silver, is melted and

cast into bars, which, as a rule, are over .990 fine, and are worth from

$1,200 to $1,500 each.

Of the many mines worked in Gilpin County, I will mention here the

following :
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The Opbir claim, on the Burroughs lode, has been sunk upon

to the depth of 750 feet, and is the deepest mine in Colorado. Since

Messrs. Roberts & Co., the lessees, took hold of the property, in May,

1873, it has yielded $160,000 worth of gold. The exposure of ore in the

lowest workings is as good as any ever found in the mine, the mill-ore

carrying at the rate of about 13 ounces per cord, equal to $30 per ton.

The percentage of smelting-ore raised is small, but of good average

grade, carrying $100 to $140 per ton.

The First National claim, on the Kansas lode, has a shaft of 530 feet,

at the bottom of which the ore is 3 feet wide, solid, and assays about

$80 per ton for the milling-rock. The same ore-body, exposed in the 480-

foot level, shows there a width of 4 to 5 feet of ore, averaging 12 to 14

ounces per cord.

The Waterman claim, on the Kansas lode, has a shaft 560 feet deep.

The length of the claim is 300 feet. Reports from this mine for the first

nine months of 1874 give the production and expenses as follows :

Production :

Average yield. Total yield. Value.

Stamp-ore, 5,400 tons $13 20 4, 296 ounces. $71,468 38

Smelting-ore 4,146 48

Produced by sublessees 2,89161

Expenses :

Wages $3,779 40

Contracts, &c 14, 188 15

Hanling and milling 15, 786 02

Repairs and supplies 3, 617 02

Wood 1,182 35

General expenses 2,818 81

78, 506 47

41,371 75

Leaving a profit on the nine months' work of ..... . 37, 134 72

Four claims on the Gunnell lode have been worked during the year

to a greater or less extent, viz, the Coleman, Gunnell Central, Univer

sity, and Gunnell Gold Company claims. The result of the year's opera

tions has been satisfactory to ail, though the actual product of the mine

has not been large, as several months were required to place the property

in order and clear it of water. The yield may be stated for the year at

about $40,000, with every prospect of a heavy increase for 1875. The

main shaft was at the close of the year nearly 650 feet deep, and was

sinking on a good body of ore of average grade.

The Fisk mine is cut by the Bobtail tunnel 275 feet deep, and about

700 feet from the mouth of the tunnel. It is under lease to Mr. George

W. Mabee, who has been working it on a small scale since May, 1873.

During these twenty months the mine has yielded 3,200.tons of milling

and 50 tons smelting ore, from which $67,000 worth of bullion has been

produced. The gross yield of the property during 1874 was $44,941.99.

The average value of the mill-ore has been $21.38, and of the smelting-

ore $124.63 per ton. The expenses per ton have been, for mining, $8 ;

hanling and milling, $4.86.

The improvements on the Buell property, which is perhaps better

known as the Leavitt, have amounted to over $100,000 during the year.

They comprise an elegantly fitted up stamp-mill (12 batteries) and new
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hoisting and pumping machinery. The main shaft has been sunk to the

depth of 450 feet, and the lode opened very extensively on either side.

The vein continues as large as ever, and has yielded an average of 90 to

100 tons of ore daily throughout the year, representing an output of

bullion of not less than $200,000. Under the name of the Buell mine

are comprehended, besides the Leavitt, a number of other properties,

mostly those owned by the original Kip & Buell Company. These are

now consolidated under one name. The mine is justly considered one

of the fluest in the Territory.

The following is an extract from the report of Mr. Gray, territorial

assayer at Central, on this property :

The property now known as the Buell mine consists of nbont 3,000 consecutive feet

along the Leavitt( Kip, Vasa, and U. F. R. veins. Immediately adjoining are 67,500

feet of patented mill-site property, npon which are a one-story frame assay-office and a

story and a half mill-building, 50 by 150 feet, whose massivo stone walls and tin-cov

ered roof render it nearly, if not quite, fire-proof from external exposures. In the west

end of this building is the main working-shaft, through which all ore mined in the

lodes is hoisted. This and the hoisting-apparatus proper take up about one-fourth of

the building, the engines, boilers, and stamp-mill occupying the remainder.

The main shaft, which has now reached a depth of about 430 feet, is divided by

means of heavy plank partitions into three compartments, through two of which the

ore is hoisted, the third being used for a ladder-way. Through the two larger com

partments, which are each 3 by 5 feet in size in the clear, are run iron safety-cages,

similar to those used in California and Nevada. These cages carry an iron car capable

of holding 2,000 pounds of ore, each bar being 4 feet long, 2 feet wide, and 2 feet high.

The cages run alternately—that is, one ascends as the other descends. The cars are

filled in any level required, run to and on the cages, raised to the surface and dumped

behind the stamps in the mill. The hoister is a 70-horse-power vertical double-acting

engine, with link-motion attachments, with which is connected—by a 30-inch rubber

belt running over a 4-foot pulley—a 9-foot pulley attached to the shaft of the hoisting-

apparatus. On either side of this latter pulley, and running independently on the

same shaft, are two large drums or cylinders, over which run hoisting-cables of English

manufacture, consisting of steel wire twisted into a flat rope of 3 inches width by half

an inch thickness, and having a breaking strain offifty tons. The action of the hoisting

drums is regulated by means of the usual friction-bands. This engine and boister are

capable of raising 40,000 pounds at a time if necessary, and of delivering at the mouth

of the shaft 100 tons ore in every twelvo hours.

In the mine are three direct-acting steam-pumps, being located, one at the. 130, one

at the 300, and the third at the 400 foot level. The steam supplying these pumps is

conveyed through 2-inch pipes run from the main boiler at the Burface, thence down

the shaft through the ladder-way compartment. Below each pump is a cistern receiv

ing the water from its adjacent level, and also from the pump next below, whence it is

carried through 4-inch cast-iron pipes to the surface, where it is used in the mill, &c,

as will be described further along.

At a depth of about 30 feet, a level bos been run easterly from the shaft a distanco of

600 feet, which level is used as a water-course or stollen, to catch all surface-water that

may find its way into the mine.

In the mill-building proper are three tubular and two flue boilers, having an aggre

gate of 350-horse-power capacity. Four of these boilers are incased in brick in pairs ;

the fifth is also inclosed in brick-work, and is kept as a reserve in cose of accident to

either of the others. These three sets of boilers are so arranged that they may be run

together or independently of each other, as circumstances may require.

The stamp-mill is run by an 80-horse-power horizontal expansion-engine, having a

36-inch stroke. It is connected with the line-shaft by a 30-inoh leather belt running from

a 5-foot to a 13-foot pulley. The mill contains 60 stamps in all, of which one-half are

500 and the remainder 650 pounds weight each. They have a foil of about 18 inches,

the heavier ones 25 and the lighter ones 30 drops per minute. They are divided into

four sections of 15 stamps, each section containing three 5-stamp batteries. The mor

tar-beds or foundations consist of 2-inch plank set on end, and resting on a 2-foot-square

timber. The stamps are raised by the ordinary cams, keyed to 4-inch wrougbt-iron

shafts, each shaft extending the length of the section. On each end of these shafts are

keyed 5-foot cast-iron pulleys, over which ran 15-inch leather belts to 4-foot pulleys on

the line-shaft. These pulleys are provided with friction-clutches, (similar to the Mason

cluteh,) which can be thrown on or oft" at will, thus permitting the several sections of

stamps to be operated independently of each other. On the ends of the cam-shafts and

behind the pulleys are cast-iron ratchet-wheels, each provided with a tongue so ar
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ranged that at th« first backward movement of the cam-shaft (cansed by the weight of

the stamp) it falls, holding the stamps in suspension. This arrangement obvintes the

frequent breakago of cams by the falling stamps. Good California blankets are used

to collect the tailings which have passed over the amalgamating-tables. The blankets

are washed out about every half hour. In the northeast corner of the mill-building are

located three Freiberg pans of 5 feet diameter and 2 feet depth each. These pans aro

run by means of an 8-inch belt, direct from tho line-shaft, and are used for working

over the blanket-tailings. In these pans the tailings are reduced to an impalpable

pulp by a grinding- process obtained by means of two heavy stone drags in each pan

kept rotating over the iron bottom of the pan. When the tailings have thus been re

duced to a sufficient degree of fineness, quicksilver is introduced and amalgamation

obtained.

Behind the stamps, and about 10 feet, above the feeding-floor, is a tramway running

from the quartz-floor at the mouth of the shaft through the entire length of the milt

Over this the ore is conveyed from the shaf t to the stamps. Two Dodge crushers are

used for breaking the largo lumps of ore.

When the mill had been about completed, the question of an adequate water-supply

was found to be a very serious one. The quantity required for all purposes is about

20,000 gallons per diem, and the greatest that could ever be obtained was about 22,000

gallons. It was, therefore, necessary to use the same water many times, and in ordor

that this might be done, a series of settling-tanks, having an aggregate capacity, it is

estimated, of about 500,000 gallons, was constructed just outside of the building. These

tanks are sluiced out every twenty-four hours. The total distance traveled by the

water passing through these tanks, from its leaving the stamps to its return to them,

Is about 400 leet, and it re-enters the mill, after the settling-process, as clear as the

purest spring-water. These tanks or reservoirs are built of 2-inch plank, having double

sides, which ore filled in with manure, rendering them both water-tight and frost

proof.

The entire cost of the works above described (exclusive of any mining-expenses) lias

been about $200,000. This property has been worked uninterruptedly and profitably

for several years past, and the mill has been kept constantly at work since its comple

tion, under the immediate supervision of its solo owner, Hon. Bela S. Bnell.

The Bobtail has been steadily worked throughout the year, with suc

cess. In addition to the work being done by the Bobtail Company proper,

several parties of leasers are working the lode from the surface and are

finding good ore. The stopes above and below the tunnel-level in the

main mine are looking well and yielding the usual quantity of excellent

ore. I am unable to obtain exact figures of the yield, but estimate it at

between 875,000 and $100,000 for the year. The Bobtail ore is, as a rule,

of high grade, and the proportion of smelting to milling ore is larger

than that of any other mine in the district.

The great Gregory vein has, during the last year, been drained and

placed in working order. Of the various claims upon it, those of the

Narragansett, Consolidated Gregory, Briggs & Smith, and Parmelee are

most worthy of mention. The vein is now yielding about 150 tons daily

of excellent ore, as good as was ever produced, nearly one-half of which

is coming from the Briggs. The latter has been sunk upon nearly 500

feet, and is furnishing some very rich ore. About ten months ago a

pocket of rich ore, showing a great abundance of free gold, was struck,
•which yielded considerable ore before it was exhansted.

There are a large number of other mines in operation in this county.

The most noted are the Prize, American Flag, Pewabic, Kent County,

Bates, Gardiner, Cooley, Clayton, Register, Smith, Emmett, and Casto.

Of other mining enterprises in operation may be mentioned the German,

Quartz Hill, and La Crosse tunnels. The first is an old enterprise,

which has just been revived. The tunnel is to run under Central City

and Lake Hill. The Quartz Hill tunnel was, at the close of the year,

830 feet in length, and has been driven steadily. Its objective point is

the Gardiner and Roderick Dhu belt of veins, which, it is estimated,

will be cut 1,800 feet from the mouth, and at a depth of about 600 feet.

The La Crosse tunnel enters Quartz Hill on its northerly face, about
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1,200 feet farther up the gulch than the Quartz Hill tunnel, and 300

feet higher. It is now something over 1,000 feet in length, and has cut

the Kansas at 125 feet, the Monroe at 200 feet, the Burrough at 450

feet, and the Old Missouri at 550 feet. Since cutting the Missouri no

other veins have been intersected up to date, but a deposit of anriferous

quartz and gangue-rock without defined walls has been met, which has

not yet been passed through. The whole of this material, for over 100

feet in width, yields from 1 to 2 ounces gold per cord.

CLEAR CREEK COUNTY.

The production of the mines of this county has been as follows:

Silver-bullion $555, 268 49

Ores treated in Colorado out of the county 520, 968 60

Ores shipped out of the Territory 1 , 085, 21 0 88

Placer aud stamp gold 42, 500 00

Total, (coin) 2, 203, 947 97

The gain for the year has been principally in the first two items, which

indicates a growing activity of the home reduction-works. Clear Creek

County is now the banner mining-county of Colorado, and will probably

hold that position until surpassed by one of the larger southern or west

ern counties. In no district in the Territory is there a greater activity

in the mines or a larger percentage of successful operations. Its mill

ing facilities have also increased greatly during the past year, though

as yet they are not equal to the treatment of the ore produced, as will

be seen by the large item of shipments, both to works in other counties

and out of the Territory.

The total number of tons mined and reduced or sold has been 9,490,

worth, on an average, $232 per ton. This inclndes 200 tons of gold-ore

from Empire of very low grade. Of this amount 3,275 tons, averaging

in value $186 per ton, has been treated at works in the county; 2,024

tons, worth about $230 per ton, was reduced in works in other counties,

and the remainder, 4,191 tons, worth about $260 per ton, was shipped

to Chicago, Detroit, Pittsburgh, Swansea, and Germany.

The amount of lead contained in the ores shipped is valued at $48,239,

being equal to an average yield of 20 per cent. lor the ores producing it.

This item inclndes all the ores shipped to the Golden City Smelting-

Works. The estimate may be $10,000 less then the actual amount.

About $300,000 worth of ore has been shipped away from Georgetown

during the year, of which there is no accurate register of value in lead

to be bad.

The ore-shipments from Georgetown amount to more than 10,000,000

pounds. Of this amount, 4,128,775 pounds was sent out of the Terri

tory, and the remainder has been taken to Black Hawk, Golden City,

and Denver for reduction. Of the ore sent East, by far the largest quan

tity has gone to Chicago ; but since the failure of these works more has

gone to Germany. The Pittsburgh Lead Company is now making vig

orous efforts, by means of both traveling and resident agents, to obtain

galena-ores in largo quantities from this and other counties.

Mines and mining-works.—The yield of the Terrible mine for 1874, is

shown in the following table, which has been furnished by the kindness

of Mr. George Teal, the superintendent :
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Pounds.

First class 193,520

Second class 768, 570

Third class 5,102,000

Fourth class 2, 982, 000

Price received

per ton.

$550

150

12

11

Value,

(currency.)

$53,218

57,642

30,612

14,960

Costs, &c.

9,046,090 156,432

68, 000

Profit 88,432

The actual coin-value of this yield is about $203,000, of which amount

$6,000 represents the value of the lead, the remainder being that of the

silver.

The concentration-works in connection with this mine went into oper

ation about July l,and closed the season's work late in October, having

proved an undoubted success. The material treated was the third and

fourth classes of the above table, which have heretofore been thrown

away as worthless or stacked on the dump or along the course of the

suspended tram-way leading from the mouth of the tunnel to the gulch.

At the commencement of the year the stock of this ore on hand was

estimated at 3,500 tons, of an average value of $12 per ton. This stock

was increased by the addition during the year of the 4,541 tons given in

the above table, third and fourth, making, in all, about 8,000 tons. During

the season about 2,500 tons were passed through the works, producing

the following classes of marketable material :

:

Class. Pounds. Assay. Value received.

Ounces per ton.

325

279

500

199

408

142

211

150

47,253 $7,488 25

2,602 50

2,466 00

97, 141

9, 488

190, 420 15,614 50

2,625 50

7, 130 50

1, 140 00

9,500 00

1sj . .— . ..................... 12, 619

133, 135

15,002

380,000

885,058—442i tons 58,827 25

7,328 61

51,498 64

 

It will be seen that about 6 tons of the crude material has been con

centrated into 1 ton of salable product. The composition of the eight

classes is as follows :

A.—Impure galena, 60 per cent. lead.

B.—Second class, from Cornish jigs, 20 per cent. lead and 30 per cent,

zinc

C.—First-class pickings, 45 per cent. lead, 10 per cent. zinc

D.—Second-class pickings, 10 percent. lead, 40 per cent. zinc.

E —Iron and copper pyrites from the enriching jigs, carrying the

brittle silver.

F.—Zinc-blende from enriching and automatic jigs, (nearly pure.)

G.—Best work from slime-tables.

H.—Savings from picking-table, (to be recrushed and re-treated.)
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The Polar Star mine has produced during the year ore to the coin-

value of $25,766.22, which sold in Georgetown for $19,820.17. The

previous yield of the mine brings this sum to about $40,000 for the

two years it has been worked. It was discovered in 1872, but "pay"

was not reached in considerable quantity till late in 1873. It is opened

by four shafts, and an adit-level from the west, which, following the

vein for 500 feet, strikes the deepest shaft 180 feet from the surface. A

shaft is now sinking from this level, which at the close of the year was

40 feet deep, and carried a good vein of the same class of ore as

found above. A second adit has been commenced 150 feet below the

first, commencing 400 feet farther west on the vein. The lode has been

found to be a very wide one, carrying a " gouge " 3 to 7 feet broad, and

so easily worked that but little blasting is required. The owner, Mr.

C. 8. Stowell, believing that the property is one of value, proposes to

develop it steadily and extensively. It is justly considered as one of

the best mines in the county.

From the Pelican and the Dives it has been impracticable to obtain

returns, owing to the litigation now in progress between them. In spite,

however, of the many difficulties under which they have been worked

during the year, consisting of injunctions on the richest parts of the

properties, their combined yield has been greater than that of any

other two mines in Colorado. I estimate the value of the ore taken out

and sold at not less than $650,000—a sum which might easily have been

doubled had there been no restrictions on the workings. The quantity

of ore in sight is enormous; but as neither party is allowed to attack

some of the best bodies, it is not for the present available. Still, in

both the claims those portions not under injunctions are yielding hand

somely, providing sufficient means to pay the host of lawyers who are

eating up the profits. Probably this fact will indicate more clearly than

any other the true resources of the lodes. Late in the year tunnel No.

3 struck the Pelican, and disclosed on the north wall several scams of

mineral, the total width of which was over 12 feet. The main workings

on this mine are now between 400 and 500 feet deep, and the property

has been well explored to that depth and for fully 300 feet ou either

side of the shaft. The total length of drifts and levels is almost 3,500

feet.

The Silver Plume has yielded during the year 250 tons of ore, which

sold for an average of $240 per ton, netting to the owners about $60,000

in cash.

On the Coldstream mine 300 feet of levels and 150 feet of shafting

were opened during 1874. The main shaft is now 150 feet deep. At this

depth the crevice is more regular and larger than above, being from 3

to 6 feet wide, with both walls well defined. Near the surface, there

was very little gangue-rock, and often little or no indication of a foot-

wall ; now, however, good gangue is appearing, which is quite similar to

that of the Pelican. Although the mineral is not so rich as it was above,

it occurs more regularly. At the depth of 100 feet a zone of lean ores

was passed through, since which a considerable body of galena has been

developed in the third, or lower, level. The drift east of the discovery-

shaft, only recently opened, shows quite as well as the drifts west, and

there is every reason to believe that the eastern part of the lode will

prove the richer. The vein improves with depth in all parts of its

workings, and gives indications of large bodies of mineral below. No fair

estimate can be made of the yield of the mine, on account of the litiga

tions with adverse claimants. Large quantities of ore have been taken

from the lode of which no account can be had. I think it sufficiently

within bounds, however, to say that under unrestricted working the



368 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

mine would have paid for its own development and yielded since its dis

covery, three years ago, $2,500 per month.

Of the large number of tunnels in this district, three are especially

worthy of mention, the Burleigh, Diamond, and Ocean Wave. Of the

rest, not much that is new can be said. The Baltimore has not pro

gressed any during the year, but some of the lodes it has cut have been

worked more or less, and good ore has been taken from them. The Leb

anon has been driven ahead steadily, until within a few months ago,

and is disregarding all of the main lodes cut, making its objective point

the Hise, now over 100 feet in advance of the headings. The Marshall

remains at the length given for last year, 1,300 feet, not having made any

progress into the mountain. Work has been done, however, on several

of the lodes it has crossed, and with varying success. The Eclipse baa

been idle for over a year. The Douglas has not been driven ahead,

but the lode cut about a year ago in the headings, and supposed to be

the New Philadelphia, is energetically worked, and carries in places a

good body of ore, not very rich in silver, but anriferous to a small extent.

The Burleigh is now in about 1,800 feet. About 1,750 feet from the

mouth a large vein was cut, which at the point of intersection was 16

feet wide, and carried a seam of galena and zinc-blende, not very rich

in silver. This vein is supposed to be the Cashier. Though the strike

has not been productive of any ore, it is an encouraging evidence of the

continuance of the ore-bodies in depth in the veins on Sherman Mountain.

When the district is supplied with the concentrating facilities it has so

long been in need of, this tunnel will afford a most economical means of

ore-extraction for this and the Bnsh lode, (intersected 900 feet from its

mouth,) both of which are capable of producing large quantities of low-

grade ore carrying a high percentage of galena and zinc-blende.

The Diamond tunnel, located in Cherokee gulch, and directly below the

Pelican and Dives, is now in a little over 800 feet, and is progressing at

the rate of about 40 feet per month. It is estimated by the company own

ing it that the lodes jast mentioned are between 200 and 300 feet farther

on, which distance will bo passed before the close of 1875. The tunnel has

already cut five well-defined veins, all showing well, and carrying more

or less ore at the point of intersection. As soon as spring comes, and

the requisite ventilation can be gained from the water-power passing

directly in front of the tunnel, active work will be commenced on sev

eral of them.

The Ocean Wave tunnel, driven on the vein of the same name, was,

at the close of the year, 840 feet long, and was calculated to be not over

50 feet from the south wall of the Equator. Numerous bodies of mineral

have been met with in driving this adit, which have aided to a consid

erable extent in defraying expenses. The Equator will be cut about

550 deep, and the many well-known veins beyond it at a still greater

depth.

Mills and milling. — The Stewart Silver-Reduction Company has

treated during the year 2,647 tons of ore, of an average value of $180

per ton, producing silver-bullion to the amount of $436,181.43, (coin,) as

follows :

January $7, 283 54

February 3,260 29

March 40,037 26

April 42, 862 69

May 36, 862 68

June 48, 399 12

July $48, 799 20

August 51,081 31

September 57, 729 24

October 36, 265 71

November 43,490 53

December 20, 109 86

436, 181 43
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The works have been extensively increased and altered during the

year, and now contain three single reverberatories and one which is a

combination of three low-arch reverberatories, patented by Mr. Stewart

in the spring of 1874. A complete set of vats has also been put in for

the Hunt & Douglass process, and the works are, now buying gold-ores

from Empire and working them with the silver-ores of Georgetown. The

establishment has a capacity for light* ores of from 15 to 20 tons per day.

In May, 1874, Mr. Crosby began the remodeling of his mill, at the

head of Georgetown, and in September began buying ores. The mill

is titled with 15 stamps, one Stewart furnace, and four combination

pnns, and has a capacity of from 10 to 12 tons dally. Its arrangement

is excellent, and perhaps no mill in Colorado is more conveniently con

structed. From September 7 till the close of the year, 427 tons of ore

were worked, producing 46,744 ounces of silver, worth, in coin, about

$56,514.

Early in the year the Pelican Mining Company took possession of the

old mill of the What Cheer Company, and, after working on it for most

of the remainder of the year, has now nearly fmished its renovation.

It contains five Bruckner cylinders, eight barrels, and two Ball pulver

izers, and has an estimated capacity of 60 tons per week. For several

months during the year it has been run on one or two cylinders, and has

turned out about $75,000 worth of bullion. The ores worked were from

the Terrible mine, and have consisted largely of very heavy material,

carrying from 40 to 70 per cent. of zinc and lead. It is the intention of

the company to use this mill solely for the treatment of the Pelican

second and third class ores, which are comparativelyr light, and easy of

reduction.

This county embraces the Cariboo, or Grand Island, Gold Hill, Sun

shine, and Ward districts, and a small area of country in which occur

good placer-diggings. Its productiou has been as follows:

Cariboo, the most prosperous mining-camp in Northern Colorado, is

a well-established and promising town. Almost without exception, ex

ploitation has shown that the veins are of a good class, and worthy of

deep and extensive mining. In spite of the great altitnde of the mines,

and the consequent, difficulties attending their workiug, the results have

been encouraging enough to induce the investment of considerable out

side capital.

The " tellurinm excitement" on Gold Dill has almost died out, and

unless . the new reduction-works create a revolution in the treatment

of its ores, the district is likely to relapse into the condition it was

in previously to the discovery of the famous Red Clond. The search

for these ores has been persistently and energetically kept up, but noth

ing like the mine just mentioned (except the Cold Spring) has been the

result. Undoubted tellurides of gold and silver have been found in

other veins, but they have been in very small quantities, and mingled so

* This is the term applied to the ores containing small percentages of lead and zinc

-K. W. R.

H. Ex. 177 24

BOULDER COUNTY.

Silver bullion

Gold-bullion .

Ures shipped

$216, 000

145, 000

225, 522

586, 522
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abundantly with galena, zinc-blende, and iron and copper pyrites, that

the ores have been of too low grade to permit profitable treatment.

The discovery of the Sunshine mines did much to draw away the

floating population from Gold Hill. In this new district the discov

eries have been very numerous, and the surface-ores disclosed are re

markably rich ; but as yet the developments do not warrant anything

more than a favorable anticipation. In their comparatively low posi

tion and easy accessibility lies the greatest advantage of the Sunshine

mines.

Quartz-mines.—The Sherman vein is parallel with the Cariboo, and

about 100 feet east of it. The main working-shaft is down 160 feet,

from which levels north and south have been run to a total length of

310 feet. Its product for 1874 has been 220 tons of first-class ore, esti

mated roughly at $40,000. Besides this, which represents the only

class of ore that can profitably be shipped to Black Hawk for treatment,

there is considerable lower-grade ore in and around the mine, awaiting

the erection of a mill by the company owning it. Early in the year this

vein was tapped by the Cariboo tunuel, and found to be as productive

below as on the surface. The Sherman and No Name were during the

year sold to an eastern company, but they are worked under separate

management. The price reported at the time of the sale was $80,000.

The Sherman is a very strong vein, showing as far as developed a crev

ice of 5 to 8 feet in width, easily worked, and very regular in its ore-

bearing quality.

The No Name belongs to the cross-course series of veins on Cariboo

Mountain, having approximately a northeast and southwest trend and

intersecting the Cariboo and Sherman diagonally. Its crossing with

the first-named has been extensively explored, and along the line the

Cariboo is considerably fanlted and thrown down the hill, thus show

ing it (the Cariboo) to be the older vein. The No Name has been devel

oped to a greater extent than any other lode in this district, the Cariboo

alone excepted, and has uniformly paid well for the labor expended.

The main shaft is 320 feet deep, and the total length of shafts and drifts

is nearly 800 feet. The product for the year is placed at 4,000 tons,

one-half of which is low-grade milling-rock, and not yet available. The

remainder is ore that has been shipped to Black Hawk or to the Neder-

land Mill. The total value of ore mined is estimated by the owner at

$400,000. The first-class ore from this mine has been sold for over

$1,300 per ton ; second-class, $250 to $400, and third-class $30 to $75.

The main shaft on the Cariboo mine had been sunk at the close of the

year to a depth of 420 feet, and explorations had been extended east

and west for a total distance of about 700 feet. The mine has during

the year given steady employment to from 60 to 70 men, and as nearly

as can be learned it has produced about 1,800 tons of ore, which, treated

at the mill, has produced about $130,000 worth of silver-bullion. Of

course a very large quantity of lower-grade material has been broken

and raised, but the greater part of this has been stacked for future

handling in concentration-works.

In view of the enormous price paid for the mine, the operations of the

year can hardly be called encouraging, and it is generally believed that

during 1875 some uew arrangements will be made, or that the mine will

pass into other hands. The Cariboo vein, as might have been expected,

has not proved so productive of rich ores, when depth was gained, as it

was on and near the surface. The ore now taken out will average by

mill-samples between 60 and 90 ounces per ton. Occasional packets of

richer material are found ; but they do not exist in quantities sufficient
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to raise the general average to 100 ounces. At the same time the

stretches of barren ground are long and extensive. On the other hand,

'the ore is a true amalgamating product, containing perhaps a little more

copper than is desirable, but easily worked np to 8.5 and 90 per cent. of

the assay, if ordinary care is taken in the cylinders and pans. Mr. X.

B. Cone, formerly of Georgetown, is now in charge of the mill, and

under his care the bullion-yield has increased somewhat, and, at the

same time, the bars have improved in fineness.

The Red Cloud mine, which, on account of the remarkable deposit of

tellurinm minerals found in it, was, two years ago, one of the most

famous in the country, was shut down in September last, and will proba

bly not be re-opened until a market for poor gold-ores is opened on or

near Gold Hill. At that time the main shaft was 430 feet deep, and

fully 1,000 feet of levels and winzes had been driven and sunk. Ore

was found almost continuously in all parts of the mine; but the wonder

fully rich pocket of tellurides near the surface has never been dupli

cated. Interspersed and scattered throughout 3 and 4 feet of gangue-

rock, anriferous pyrites everywhere took the place of the richer ore ;

and it was probably becanse of inability to make it pay that the mine

was closed. As the vein does not appear to have been lost, work may

be begun again; but it seems quite probable that the owners will post

pone further operations until some other enterprise shows that the tel

lurides may be found in depth.

On the western face of the porphyry-dike that forms the south wall of

the Red Clond is the Cold Spring, similar to the Red Clond in almost

every characteristic, and apparently quite as likely to come to the same

end. I am not positively informed as to the exact condition of this mine.

At the surface the display of tellurides equaled, if it did not surpass,

that in the Red Clond, but during the last six months but little has been

taken from the mine.

These two mines have produced, as nearly as can be ascertained, a

total of about $(,00,000. This was milled from about 400 tons of ore,

which gives an average of $1,500 per ton. Some ore sold was paid for

at the rate of from $5,000 to $20,000 per ton, but this was, of course,

quite exceptional. The occurrence of two such rich pockets, so close

together and having so many points of. similarity, is, to say the least,

very interesting. It is hardly supposable that these are the only two on

the hill ; and the day may not be far off when others will be discovered,

and the tellurinm excitement on Gold Hill revived. Meanwhile it is

removed to the new camp of Sunshine, close by.

Sunshine district.—In March, 1874, the first discovery was made in

this prominent little camp, by 1). C. Patterson, an old Boulder County

prospector. Sunshine is on the eastern terminus of a strong spur from

the range, which a couple of miles westward is called Gold Hill. The

same characteristics of vein-formation and ore that are found in the old

camp are met with on the new, which is evidently but a continuation

of the Gold Hill belt. Geological details will therefore be unnecessary,

as the peculiarities of the tellurinm mines have been described in former

reports.

The first discovery by Patterson did not create much excitement, be

yond a surprise that gold and silver lodes should be found so close to

the plains. Later in the season, however, the American was located ;

aud as this mine showed considerable quantities of free gold in its out-

croppings, the news spread rapidly, and prospectors hurried in from

every point of the compass. In a short time numerous new and prom

ising veins were uncovered, all of which were prolific in large assays,
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free gold, te'lurinm-ores. &c, and the usual concomitants of a mining

excitement took possession of the sunny hill-side which had for so many

years been passed over scornfully by the miner and prospector on their

way to the older discoveries beyond and above.

The prominent mines, and their condition at the close of the year, are

briefly summarized as follows :

The American has a shaft 100 feet deep. At 50 feet, a level 160 feet

long shows a stroug vein of scattered ore, consisting of free gold and

anriferous iron and copper pyrites. The latter are abundant, forming

the bulk of the ore, and containing in scattered bunches the silver and

gold tellurides and whatever free gold is found at that depth. At the

depth of 100 feet a second level was started, which is now about 30 feet

in length, and displays the same characteristics as that above. Some

mouths ago the mine was sold, for $17,000, to Mr. Hiram Hitchcock, of

New York, and is now under the charge of Mr. J. Alden Smith.

The Grand View has a shaft 40 feet deep. The vein is well defined,

carrying free gold at the surface, and bunches or specks of tellurides

below. It is reported to have been sold for $50,000 to Cincinnati

parties.

The Sunshine has a shaft 30 feet deep, and is opened also by a short

adit level running ou the vein.

The Osceola has a shaft 60 feet deep. The vein is well defined, carry

ing both gold and silver.

The Young America has a shaft 30. feet deep. Free gold occurs on

and uear the surface, changing into pyritous ores below, in which enough

tellurides are found to furuish the basis for large assays and an excel

lent reputation. A second shaft is down about 40 feet, and displays a

vein of similar character.

Among other prominent claims may be mentioned the Idaho, Katie

King, Silver Dale, Warsaw, Saint Vrain, Paymaster, Glendale, Hawk-Eye,

Denver, Baxter, White Crow, and Dead Medicine. Altogether not less

than three hundred claims have been located, among which, as usual, are

very many absolutely worthless, and a few that, under proper circum

stances, may be made profitable. A rough est imate of the actual amount

of precious metals taken out of ores from this district places the figure

between $20,000 and $30,000, the largest part of which has been pro

duced from surface-ores carrying free gold, and worked at the small

works of Mr. Smith, at Sunshine.

No bodies of tellurinm-ores of the size and richness found, in the Red

Clond and Cold Spring mines, on Gold Hill, have been found in any mines

in Sunshine. So long, however, as any of that delusive mineral is met

with, each miner fully believes he is to be the fortunate finder of one,

and is tempted to continue hunting after high-grade " bonanzas," instead

of taking advantage of the abundance of lower grades, until money and

credit are both gone.

It seems probable that the Sunshine mines will prove in course of

development to be producers of a grade of ore not very difficult to handle,

and not averaging over $50 per ton. The proximity of the mines to the

plains, and the consequent comparative cheapness of supplies of all

kinds, ought to make the camp a successful one.

Mills and metallurgical works.—The facilities for the treatment of

ores in Boulder County remain, as they have been, exceedingly limited ;

and to this fact may be attributed the very slow growth of the mining-

industry. There is, however, a better outlook for the future, as shown

by what has been done during the past year, though, as in olden times,

the county is still regarded as an excellent field of operations for '« patent
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processes." At Cariboo work has already commenced on a new mill for

the treatment of No Name and Sherman ores, under the direction of Mr.

Cash, formerly of Central. As that gentleman has stroug proclivities

toward chlorination, and made an undoubted success with that sys

tem on Central City gold-ores four years ago, it may be inferred that

the new works will be built more or less for that stylo of treatment.

The Cariboo ores are, as a rule, exceedingly easy to treat, and should, on

general principles, be susceptible of reduction by chlorination as well

as by amalgamation, though it does not appear why expensive chlorina

tion by means of chlorine gas should be preferred to chloridizing roast

ing. In Four-Mile Creek are located the chlorination-works of the Ohio

and Colorado Company. The establishment is built with a special view

to treat Gold Hill ores, which are supposed to be more complicated than

any others in Colorado. It would be premature to express an opinion

as to the probabilities of success or failure, as there has hardly been a

sufficient period since the time of their firing up to furnish data for an

intelligent opinion. Their calculated capacity is from 15 to 20 tons per

day.

Boyd's Smelting-Works, at Boulder City, though finished early in the

year, are not in operation. The system employed is based on a pat

ent process held by Mr. Boyd, by which ore, after being melted, is

made to pass through a bath of molten lead, which latter is supposed to

extract the silver and gold. After being in the market for a short time

as a purchaser, the works closed, and it was asserted that the miners

would not sell for the prices offered. Whether this was the whole

reason cannot be determined, but 1 am inclined to believe otherwise.

The very peculiar system employed and the curious chemical reactions

it requires, would seem amply sufficient to close up any smelting-estab-

lishment in the country.

PARK, SUMMIT, AND LAKE COUNTIES.

The mineral-resources of these three counties are far less developed

than thote of the counties above mentioned, and may conveniently be

considered under one head. Though divided by the main range of the

Rocky Mountains, the lodes are all on the same belt, and the placer-

ground is formed by the disintegration of one continuous course of

veins. These are found on both sides of the main ridge, and on its out

lying spurs for from five to twelve miles on either side. The district

embraces about four hundred square miles of granite and gneissic for

mation, cut by gold and silver veins at nearly every point. On these

veins there are over nine thousand locations. There are also forty-eight

square miles of limestone and sandstone formation, containing segre

gated deposits of the precious metals, and 250,000 acres of placer-

ground, fully two-thirds of which are under exploitation. The geologi

cal center is at Mount Lincoln, on the divide, from the slopes of which

four large rivers take their rise, viz, the Platte, Arkansas, Blue, and

Eagle. The first three are rich in placer-gold ; the latter is as yet almost

unexplored.

In order to cover more completely the mining-industry of these three

counties, and to show the progress made during 1874, I will place the

subject under the two heads of placer and lode workings, which may

again be subdivided as follows :

Placer- workings :

1. The Arkansas Valley.

2. The Platte Valley.

3. The Blue Valley.
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Lode- workings :

1. Snake River district, (Summit County.)

2. Breckenridge district, (Summit County.)

3. Hall and Geneva district, (Park County.)

4. Mosquito Range district, (Park County.)

5. Upper Arkansas district, (Lake County.)

The production of the mines and placers in these counties during

1874 was as follows :

Gold, (gulch and bar) $230, 000

Gold, (stamp and arrastra) 130, 000

Silver 565,860

Lead 35, 653

Copper 49, 720

Total, (currency) . . . , 1, 011, 233

All the silver-ore mined has been reduced in works outside of the

district, and the same may be said of the copper.

Placer-workings.—1. Arkansas.—The operations in this river and its

branches have been confined to sluicing and hydranlic mining in Cali

fornia, Colorado, Cash, Chalk, Iowa, and Clear Creeks. The bed of

the river is also being worked to a moderate extent. The result of the

season's work has been about $80,000 worth of gold, although the sup

ply of water was small and the summer shorter than usual. Most of

the old ground is now considered as worked out, and, as a consequence,

attention is given f.o the upper levels of the creeks mentioued, and to

the bars of the main stream. New ditches are being dug, to carry water

to the heads of the richest gulches, and large areas of ground in the

Arkansas Valley proper are being taken up and prepared for work next

season. The success which has attended the introduction of the anto

matic boom (described in my last year's report) in the Blue Valley has

induced several parties to try this method on the poor grounds in the

Arkansas, and it is confidently expected that the result will be a large

increase in the gold washed during 1875. The most important new

enterprise is that of theOro Ditch Flume and Mining Company, which

has already built a ditch nine miles long, tapping the main stream near

its head, and which will carry sufficient water to wash the upper ground

on most of the eastern tributaries of the Arkansas.

2. Platte.—The production of gold from this stream during the year has

amounted to $70,000. Almost the entire length of Montgomery gulch

from Hoosier Pass down to and even below Fair Play, a distance of over

twelve miles, is occupied by working-claims, some of which are operated

extensively. Tarryall Creek also has during the last year been the scene

of renewed activity, and many fine claims have been in operation, from

its head down to Hamilton. The fortunes of the latter town, which has

lain dead for many years, are once more on the increase, and as but few

anriferous gulches in Colorado have yielded more freely in their time

than Tarryall, the owners of ground there are esteemed among the for

tunate ones.

Numerous minor gulches and ravines among the tributaries of the

Platte were also worked last year with success. Labor is now 100

per cent. cheaper than in the early days, and the appliances for placer-

working are so greatly improved in every way that a very large extent

of anriferous ground may now be washed that formerly would not afford

a profit.
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Most of the parties operating are still using the hydranlic in prefer

ence to the boom method, as the ground is generally too level for the

lat ter. In Snowstorm gulch, however, large reservoirs have been built,

and booming is carried on with great success.

The ground of Messrs. Mills & Hodges, between Alma and Dndley,

proved the most productive last year. They are operating against the

left bank of the stream, and have a beast from 30 to 100 feet high for

many hundred feet in length. The ground is comparatively free from

bowlders, and is broken by the hydraulic stream with great ease. The

resulting gravel is washed into narrow flumes, which empty into the

main creek.

The Fair Play Gold-Mining Company owns the largest bar in Colorado,

and will operate on a verv extensive scale. The association owns 1,100

acres of land opposite and below the town of Fair Play, in a claim about

five miles in length and 2,000 feet in width. It is supplied with two

flumes, the lower of which is 4,000 feet in length, 6 feet wide, and 7 feet

high ; but the ground is so level that bed-rock has not yet been reached,

ami it is estimated that over 5,000 feet more will have to be driven before

it will be gained. At present, only surface-washings are made, and the

yield is, of course, not what it will be when the bottom of the bar is

reached. Water is brought from the stream above through four large

ditches, and gains at the upper workings a head of 140 feet, while at the

lower the head will be over 220 feet. Two miles of conducting-pipe are

now laid for present workings. The pipe is made of sheet-iron, in sec

tions 20 feet long, which slip into each other, and taper from the reser

voir to the present workings from 22 to 8 inches. This claim will be re

opened early in May, and will employ 150 men.

In Beaver Creek, Messrs. Freeman & Pease commenced to place in order

their 600-acre claim last year, and expect to be working on a large scale

next season. The ground in this gulch is very deep, but rich, and an

immense quantity of material can be washed down. It was in the early

days a noted creek, but, owing to the high cost of working it, has lain

idle for many years. It will now be opened systematically and with

capital, and may be expected to produce heavily.

6. Blue.—Nothing new of note is to be reported from the placer-work

ings of this valley. The production of 1874 amounted to $70,000. and

was taken from the old and standard claims in French, Illinois, Iowa,

Lomox, Georgia Swan, and Indiana gulches. Early in the year a project

was set on foot to cany a ditch from the Upper Swan River into the head

of Georgia gulch, which is the richest gulch in this valley. It has not

yet been completed, uor am I able to ascertain whether it was com

menced. The new ground to be won would amply warrant a lauge

expenditure of money to bring water into it. In the operations on the

Blue and its tributaries the system of booming, which was introduced

some two years ago, has almost completely superseded all other methods

of washing where there is sufficient inclination of the ground.

Lod^worlcin^s.— 1. Snake River district.— This district, one of the

earliest discovered in Colorado, has developed more slowly than any

other, principally by reason of its great inaccessibility and the heavy

and unpromising character of the ore. In fact, it was in the Coaley

lode, on Glacier Mountain, that the first discovery of silver in the Terri

tory was made; but the quantity was small, and for many years it lias

only been known in the dreams of prospectors. The district inclndes

the camps of Montezuma and Pern. The ores are heavy, carrying both

zinc and lead, and as a rule are uot rich in rilver. There is no market

as yet nearer than Georgetown, and transportation across the Suowy
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range is only possible in summer, and then at a cost of 818 to $20 per

ton. Early in 1874 un excitement sprang up concerning the mines, and

the district was invaded by about two hundred prospectors from George

town, South Park, and Denver, who continued there until driven out l,y

tlie deepening snows on the range. The result of the excitement was the

discovery of a number of new lodes, the re-opening of many of the old

ones, and a lively interest among smelters and millers. There is now a

company formed, with the purpose, as soon as the weather will permit,

of erecting smelting-works at Peru to handle the heavy galena-ores of

that and neighboring camps. Last year these Peru lodes were consider

ably developed. They are undoubtedly of great strength and value,

carrying very heavy bodies of galena, that will assay from 20 to (,0

ounees of silver per ton.

The Comstock property is the only claim in this district upon which

continuous work has been done for the past two years. It is owned by

the Boston Silver-Mining Company, which has a large and fine mill,

and is now engaged in driving a tunnel for the veiu, which will cut it

600 feet deep. It is now within 300 feet of the lode. It is reported that

this company will open its works for custom-ore next season.

2. Brecki nridge district.—The ores of this district are of low grade, (in

silver,) but very pure galenas. The veins are numerous, but ouly a few

have been worked, as until lately no market has been found for the

ores. In the summer of 1873, Messrs. Spears & Conant put up a small

reverberatory furnace at Lincoln City, (French gulch,) which, however,

did not prove successful. In 1874 the mode of treatment was altered

by the introduction of a blast furnace, which, not proving satisfactory

alone, was supplemented by the addition of two Drummond lead-fur

naces. These last did well, and by September they were tired up in

earnest, and continued running steadily and successfully till the close

of the year. The product of the four months' run was 21(1 tons of work-

lead, carrying from 60 to 80 ounces of silver per ton. The ore is derived

mainly from the Cincinnati or Robley lode, which has been developed

to a considerable extent, and is capable of producing 10 tons daily of

almost pure galena. The works having proved successful, owners of

other similar veins are preparing to open them next summer, and the

company will probably enlarge its facilities iu order to work the increased

supply. The work-lead is shipped by train across Hamilton Pass to

the South Park, and from there it is carried to Denver,, where it takes

rail to Chicago, bringing 5 cents to 6 cents per pound, after refining,

exclusive of the value of silver contained in it. Breckenridge district

contains also a number of gold veins, but none are being worked.

■i Hall and Geneva gulches are located at the extreme northwest

corner of Park County and on the easteru flank of the range. The ores

are galena, gray copper, and zinc-blende, in a ganguc largely composed

of sulphate of baryta. Bismuth has been met with in a number of the

veins, (in a mineral supposed to be bismuth-silver,) and iron, generally

in an oxidized instead of a sulphurated condition. The latter occurs

both in regular veins of micaceous iron and in deposits of ocher and bog

iron. Zinc is not a prominent mineral, nor met with in quantities suffi

cient to canse much trouble in smelting. But, on the other hand, baryta

forms so large a portion of the gangueof the ores as to make them very

intractable. To add further to the difficulties in treating the' product

of this district, the gray copper, which carries the bulk of the silver,

occurs so intimately mingled and intoispersed with the heavy-spar that

hand-dressing cannot be resorted to. At the saaie time water-separa

tion is rendered impossible by the fact that the two minerals have
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nearly the same specific gravity. It is not surprising, therefore, that

as yet no successful method of smelting has been reached.

The Flail Valley Smelting and Mining Company has control of most

of the rich and valuable mines in Hall's gulch, and also owns the best

of those outside. It has spent money freely in developing its property,

and has a considerable quantity of ore in sight. besides several hundred

tons at the dressing and smelting floors of the works. The latter are

very extensive in plan, having a calculated capacity of 40 tons per day.

They are fitted up without regard to expense. Extensive separating

and sizing apparatus (modeled on German systems) receives the ore

after it passes through the crusher and rolls. From these the mineral

is carried on trucks to the furnace-room. Here the trouble commences.

Last summer three large and handsome cupolas were erected, but on

trial did not prove successful. Later in the year the erection of rever-

beratories was begun, and at its close they had not yet been put in

operation. I am of the opinion that, with the complex ores to be handled,

no simple smelting can be carried on until a large percentage of the

heavy-spar is separated. This will doubtless prove a difficult task.

The prominent mines of the district are the Whale, Cold Spring, Lift-

wick, Revenue, Congress, and Treasure Vanlt.

The Whale is opened very extensively, and is said to show a million

dollars' worth of ore in the various levels. It crosses the top ridge of

the main divide diagonally, and is attacked very advantageously' by

adit-levels on the course of the vein.

A full description of this remarkable lode, by Mr. J. L. Jernegan,

M. E., in charge of the mine, is herewith given :

The Whale lode occurs in the main range of the Rocky Mountains, ■

Park County, Colorado Territory, at the Hall Valley. It has been

opened up and worked to some extent by the Whale mine, situated

some 11,300 feet above the level of the sea. The mine, with 700 feet of

the lode on either side of the discovery-shaft, is the property of the

Hall Valley Silver-Lead Mining and Smelting Company.

The adjacent country-rock is a compact, fine-grained gneiss; its gen

eral strike is about north and south, dipping steeply to the west. In

the immediate vicinity of the mine the strata are very nearly vertical.

The gneiss incloses numberless veins of a reddish granite, in which the

feldspar largely predominates over the quartz and mica, the latter often

times being scarcely perceptible. As a general rule, these granitic veins

seem to more frequently follow the lines of stratification of the gneiss

than otherwise. They are of varying width, some large, some small;

the larger arefrom 5 to (t feet wide. Gash veins of feldspar and quartz

are also of very frequent occurrence.

The general trend of the lode is abont northeast and southwest, in

tersecting the country-rock at about an angle of 45° to its stratification.

It dips to the northwest at an angle of 65°. I am unable to accurately

state how far this lode has been traced upon the surface, but it is at

least well known to extend entirely through the mountain upon which

the mine is situated, and is traceable over the ridge by a hollow extend

ing for some distance along the surface, in which the lode crops out.

This hollow in the snrface-rock has probably been formed through de

composition of the vein-matter by atmospherical influences. The width

of the crevice is variable, generally between 5 and 10 feet ; the pay-vein

varies from an inch, or less, to 36 inches. The vein is generally accom

panied, both on foot and hanging walls, by a whitish, semi-decomposed

rock, composed of quartz and decomposed feldspar, and in some places—

where the process of decomposition has not reached as advanced astage—
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a light-greenish or black mica. This rock, therefore, is in places com

posed of all the constituents of gneiss, and is undoubtedly nothing more

nor less than the same in a decomposed condition. It. is often very

strongly impregnated with iron pyrites, generally crystallized in minute

cubes, and it is probably owing to the presence of this mineral that the

rock is in such a state of decomposition. The vein is frequently sepa

rated from this decomposed country-rock by a "gouge" of clayey sub

stance.

The accompanying sketch will serve to give the reader a more lucid

idea of the general structure of the lode.

Choss-section of Whale lode.—A. Decomposed gneiss impregnated with iron

pyrites. B. Vein of barito inclosing irregular bunches of galena and gray copper,

c c Clay " gouge."

The occurring minerals, inclnding also those constituting the decom

posed walls of the vein, are quartz, decomposed feldspar, mica, clay,

barite, dolomite, (brown spar.) iron pyrites, galena, gray copper, (tetra

hedrite.) copper pyrites, malachite, azurite, and sulphate of copper.

The feldspar and mica are confined to the decomposed wall-rocks.

Quartz occurs both in the wall-rocks and the ore-vein. Iron pyrites

seem to be almost entirely confined to the decomposed wall-rocks, mere

traces, if any, occurring in the ore-vein. Barite, brown spar, galena,

and gray-copper pyrites are present only in the ore-vein. The clay

constitutes the "gouge" on either side of the ore-vein. The minerals

of secondary formation, malachite, azurite, and sulphate of copper, are

also confined to the ore-vein, and occur principally in portions of the

lode not far from the surface.

Of the metalliferous minerals, galena and gray copper are of the most

frequent occurrence. Barite is the principal and almost only gangue

where the ore vein is of any considerable width ; where pinched, how

ever, quartz and brown spar are associated with it, the barite sometimes

disappearing, especially if the vein carries no ore.

The entire, or almost entire, absence of irou pyrites in the ore-vein is

rather singular, especially as the decomposed gneiss on either side is

frequently strongly impregnated with this mineral. This circumstance

might be explained by impregnation from the vein outward into the

wall-rocks, accompanied, perhaps, by deposition of other mineral in

the space formerly occupied by the iron pyrites.

Crystallized occur : barite, quartz, brown spar, galena, tetrahedrite,

(seldom,) and iron pyrites. The barite often in large tabular crystals;

brown spar in small rhombohedrons ; quartz in six-sided prisms, termi

nated with six-sided pyramids; galena in cubes modified by the octa

hedron; tetrahedrite in modified tetrahedrons, and iron pyrites in minute

cubes in the decomposed wall-rocks only. The crystals of quartz are

oftentimes coloied a reddish-brown or yellow, through the agency of

oxide of iron, and the crystals of barite a pinkish color. The presence
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of oxide of iron is very general in the upper portions of the vein, near

the surface, imparting to the crevice-matter and wall-rocks a more or

less reddish-brown tint, thus forming a very distinct gossan, or " iron

hat."

Of psendomorphism, one instance only has come within my observa

tion ; it was copper pyrites after tetrahedrite.

The general structure of the vein is porphyritic; snowy-white barite

inclosing irregular lumps of galena mid gray copper. The banded struc

ture, however, is not uncommon for short distances, especially where the

vein is pinched. The presence of the banded structure in this lode

speaks in favor of its belonging to the class of true fissure-veins, on

which point, I think, there can be no doubt.

w

 

It has previously been intimated that the vein varies in

width, being much wider in some places than in others, as

represented herewith. Its porphyritic structure is shown in

the wider parts, and the banded where it is pinched. This

frequently-recurring inequality in the width of the vein may

be owing to a lateral movement of the fissure- walls subse

quent to the formation of the crevice. Smooth and pol-

, ished slickensides are often observable, and their occur-

l/■/3i% rence speaks somewhat in confirmation of the above view.

Striated slickensides, however, from which the direction of

the movement might possibly be deduced, have never come

within my observation.

Heaves and slides are, up to the present time,

unknown to the lode. The vein sometimes splits

and incloses a fragment of the coun try-rock,

called by the miners a 14 horse." Spurs and

stringers also occur. In drift No. 1 of the mine,

73 feet from the mouth and in the hanging- wall,

a spur, measuring about 24 inches in width, J\

comes in at about an angle of 45° and joins the

main vein. The course of its strike is about

north and south, consequently parallel to the

stratification of the country-rock ; its dip also Horse.

Pinch. coincides with the same, namely, to the west. Its mineral

character agrees with that of the main vein, the gangue consisting of

barite; the metalliferous minerals are galena and gray copper. Thus

far, I have not been able to trace this branch of the vein into the lower

workings of the mine.

Some 235 feet from month of same drift, the vein throws off another

spur at about an angle of 30° into the foot-wall, dipping north 75° west,

therefore opposite to dip of main vein. In drift No. 2, 50 feet vertical

distance in a straight line beneath the t same point in drift No. 1, the

same spur can be perceived coining again into the main vein on the foot-

wall, it having a dip of about 25°,' which would bring them together

somewhere between the second and third levels. This spur or branch-

vein must consequently describe an arc of a circle, as represented in

Fig. 3, which is an ideal cross section : a, main vein; b, branch vein.

Whether, in driving the first and second levels further to the south

west on the line of the main vein, this branch vein will again come in

and join the vein, remains to be seen.

As regards the distribution of metalliferous mineral within the vein,

it seems to be more or less influenced by the nature of the country-rock,

gangue, and width of crevice. Where the crevice is wide, the gangue

consists almost entirely of crystalline barite ; the adjoining country rock
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is soft and decomposed, and at the same time strongly impregnated

with iron pyrites, and the metalliferous minerals seem to be present in

much greater proportion. Where the vein is pinched, the wall-rocks are

unconformable, hard, and of a less decomposed nature, a light-greenish

or black mica forming one of its principal constituents, deficient in iron

pyrites, and at the same time contain numerous little stringers of a

grayish quartz. The gray copper oftentimes seems to be present in

proportionately larger quantities in the narrower parts of the vein ; or,

more strictly speaking, the relative proportion of gray copper to galena

is greater than in the wider portions of the vein. Where barite occurs

in large crystals, the metalliferous minerals are more scattered and less

frequent. Where the vein throws off spurs or divides, in taking in a

" horse," it is almost always poorer. It is probable that, in further

exploitation, the ore will be found to be chiefly confined to zones, or

chimneys, as already the first, second, and third levels have been drifted

through considerable ground on the vein that has proved quite barren

of ore, though the crevice has always remained well defined.

The most striking characteristic of this lode is a crevice almost entirely

filled with the mineral barite, carrying argentiferous galena and gray

copper. The preponderance of barite over all the other minerals of the

vein is of great significance in regard to the dressing and subsequent

metallurgical treatment of the ore.

The Whale lode might perhaps bo well compared- to the so-called

barytic-lead formation of Freiberg, in Saxony, of which the principal

minerals are barite, fluorite, quartz, galena, and zinc blende. Common

to both are barite, quartz, and galena.

The geological history of this lode seems to have been simple, and

somewhat as follows: 1. Formation of the fissure in the country-rock

by means of plutonic agency, and, perhaps, accompanied at the same

time by a lateral movement of one or both of the fissure-walls. 2. Depo

sition from solution of minerals now composing the vein-material on the

sides of the tissue. A third period might, perhaps, be added, viz, the

impregnation of the country-rock, from the vein outward, with iron

pyrites.

The above might, of course, be extended into many more periods,

were the effects of chemical changes to be taken into consideration. I

do not wish to be understood, by deposition of minerals now composing

the vein, as assuming that the minerals were actually deposited from

their solutions in the very form and state of chemical composition in

which they are at present found; it is by far more probable that many

and various chemical changes have taken place since the time of their

first crystallisation upou the sides of the crevice.

There are numerous other veins in the vicinity of the Whale lode

which have been more or less developed, and almost all of them are

similar to the Whale in many of their characteristics, especially in

the frequent occurrence of barite, which is, to say the least, worthy ot

notice.

Both the Cold Spring and Leftwick are well opened, and in the former

a very large body of almost pure galena was found.

The Kevenue is at the head of Geneva gulch, at an altitnde of over

12,000 feet above the sea, and its shaft and ore house are directly on top

of the range. It has been opened for about 400 feet and to a depth of

about 65 feet, and carries a very regular seam of galena and gray copper,

averaging 4 to 6 inches, and worth in silver about $120 per ton.

The Congress is a parallel lode, not over 30 feet to the southeast of

the Revenue, and of the same general character.
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The Treasure Vanlt contains bisniuth-silver-ores, and at the time of

its discovery created considerable excitement. Several other veins of

the same character have been found, and it is now known that there is

a well-defined belt of lodes carrying ores of this metal at the head of

Geneva gulch. They have a uniform course nearly north and south,

crossing the others, and give every indication of more recent formation.

As yet they have produced but little beyond specimens, but their loca

tion and the poverty of their owners will easily account for that.

During last summer about 1,500 pounds of " slide" found on the slope

below the Hidden Treasure, and supposed naturally to have come from

it. were taken to Georgetown and sold at the rate of $400 per ton.

The ore has been examimed, and approaches in its analysis very

nearly that of the mineral schapbachite.

4. Mosquito district.—It is now over two years since the limestone

formations of the Mosquito range were found to contain deposits of silver

and gold ores. At first it was expected that the surface pockets discov

ered would disappear in depth, or that it would be impossible to trace

them, but time and development have given a very different aspect to

the mines of this district. While there are still no greater assurances

of continuance in the segregations, nor any evidence that they lead to

permanent fissures in the underlying strata of crystalline rocks, the

deposits have proved so extensive and so easily worked that they rank,

deservedly, among the best mines in the Territory.

The Mosquito range is a spur of the great continental divide, breaking

off from the latter about twelve miles north of Fair Play, and coursing

nearly south for forty or fifty miles. From the head of this spur (Mount

Lincoln) the ridge sinks slowly southward until it assumes the character

of a low divide at the southwestern comer of the South Park. There

it bends to the east, and, gradually rising again, terminates in Pike's

Peak, one of the three great eminences of the Kocky Mountains. Along

its entire course it forms the divide between the South Platte and

the Arkansas, and the western and southern boundary of the South

Park. The floor of the latter is of sedimentary origin, consisting of

sandstones and limestones, and these, abutting against the Mosquito

range, are tilted up and form a portion of its eastern slope. The forma

tion is shown very clearly on the sides of Mounts Lincoln and Bross,

and is as follows, commencing with the lowest:

First. Mica schist, f rom 600 to 700 feet thick, and carrying minute quan

tities of gold and silver ores, but too finely disseminated to be of value.

This stratum is supposed to bo underlaid by granite. It is the lowest

known rock of the Mosquito range.

Secondly. Quartzite, about 500 feet thick, carrying anriferous iron and

copper pyrites in apparently true fissure-veins.

Thirdly. White limestone, 300 feet thick, slightly metalliferous.

Fourthly. Bine limestone, 300 feet thick. This stratum carries all the

rich silver-mines, the best being (bund near its upper face.

Fifthly. Sandstone, partially decomposed; from 40 to 50 feet wide;

carrying throughout grains of iron and copper pyrites, which, how

ever, are extremely poor in the precious metals.

Sixthly. Porphyry. Thisrockformsthecapsof the two above-mentioned

peaks, being cut away in the depression between them. It is com

pletely disintegrated on and near the surface, and marked by the action

of glaciers. When polished it is found seamed with slate and quartz

dikes, and the whole mass is sensibly impregnated with silver and gold.

On Mount Lincoln this porphyry cap is about 200 feet thick, while on
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Mount Bross it is about 400 feet, thus showing an inclination of the strata

to the south of about 15°.

All the great silver-mines are found, as has been stated, in the blue

limestone belt. Outside of that no deposits have been discovered of any

value. Tbe ore occurs in beds and chambers parallel with the dip of

the strata, in apparently true fissures striking across the strike of the

limestone, and in irregular deposits or pockets, having no general course

or pitch, and often unconnected with each other in the same mine by

any seam or fissure by which to follow from one to the other. Some

times these pockets are very large, extending for long distances into

and along the hill, and again they are but little vuggs in the rock, entirely

alone, and separated by hundreds of feet from any other. Very few, if

any, of the mines show any regularity, either iu the course or pitch of

their ore-bodies, and often the mineral is so disseminated throughout the

rock that what might be termed the vein-material is many feet in width

and entirely without any well-defined boundary. In fact, so irregular

are the ore-channels, that it is often an impossible matter to tell where

the pay-material ceases, without assays or mill-tests.

The ores furnished by the Lincoln and Bross mines are generally

sulphides. Copper, lead, iron, and antimony in a sulphureted or oxidized

condition, form the mass of the material, and in these the silver is dis

tributed as glance, native metal, and perhaps a little chloride, though

the occurrence of the latter compound is very doubtful. Galena exists

in very small quantities, copper to a higher percentage, while probably

the largest proportion of base metals is in the various minerals of iron.

All these deposits are accompanied with the gangue of heavy-spar, which

often furnishes a clew by which to trace out hidden bodies of mineral,

and is confidently followed by the miner as a sure guide.

The following is a short description of the most prominent mines :

The Moose deposit crops out on the northeast face of Mount Bross,

and has been extensively developed for a distance of 500 feet along its

course. The vein of ore lies nearly horizontal, and is very regular in

size and character. But little ore has been produced during the year,

but the seam has been developed steadily. Over a million dollars' worth

of ore is in sight, with no diminution in the size of the vein. This is

undoubtedly the most extensive deposit of the district, and has proved

to be more regular and even in its course than any other.

The Hiawatha is a segregation of pockets, some of which have yielded

thousands of dollars. It is worked after no regular system, but followed

wherever the leaders and stringers indicate a continuance of the de

posit. As nearly as I can learn, its yield has amounted to considerably

over $200,000 since first opened.

The Dolly Varden, Russia, Lincoln, Montezuma, and Elephant are all

of the same class. Detailed descriptions of their workings would sound

like accounts of indiscriminate quarrying. Such is the nature of the

deposits that no system can be followed out and no calculations made

upon their future. It will not be above the mark to state that the mines

just mentioned have yielded during the year 1874 about $300,000 worth

of ore.

Lower down on the mountain, and in the stratum of quartzite, are

located the gold-veins the disintegration of which has undoubtedly fur

nished the float gold of the Platte placers. They are mostly old dis

coveries, and in the early days yielded richly from the decomposed sur

face-quartz. When unchanged iron and copper ores were struck, they

were deserted, and supposed to be valueless. When, however, the Alma

and Dndley Smelting-Works were built, a demand arose for pyrites for
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fluxing, and the lodes were re-opened to furnish these minerals. It was

then discovered that the ore was still anriferous; and since that time

they have been continuously and steadily producing.

A list of this class comprises the Phillips, Orphan Boy, War Eagle,

and a number of others of minor importance. The ore is mostly iron

pyrites, carrying from J to 2 ounces gold per ton, and a small percent

age of copper.

The mines of Mosquito district have produced during the year about

3,000 tons of silver-ore, of an average value of $140 per ton, and $30,000

worth of auriferous pyrites. The production has been somewhat in

excess of the demand ; and there can be no doubt that if smeltiug-facili-

ties were greater, the mines could with great ease bo made to double

their yield. It is estimated that at the close of the year nearly $2,000,000

worth of ore was in sight in the various mines or stacked on the dumps.

As just intimated, the reducing-facilities of the South Park are

hardly adequate to the supply of ore. The only works in operation dur

ing the year were the Alma Works, which produced $452,000 worth of

matte. This was shipped to Black Hawk for separation. The process

is an exact copy of that in use by the Boston and Colorado Smelting

Company, viz, roasting and matting, and has been found to be com

pletely successful. The Mount Lincoln Smelting Works, at Dndley, for

some reason, have lain idle during the entire year, while the Holland

Works did not prove a success, owing to the lack of a sufficient quan

tity of galena.

The general condition of the district, however, is satisfactory and en

couraging. In spite of the lack of capital to develop the mines and to

carry on ample reducing-works, it has sprung in two years to the posi

tion of the third camp in the Territory, and, owing to the ease with

which the rock may be worked, affords more than usual facilities for

self-development. Prospecting all along the eastern (lank of the Mos

quito range for twelve to flfteen miles from its head shows that it is

metalliferous to a high degree, and capable of yielding immense quan

tities of ore lor a long time. The question as to the permanence of the

deposits is one not likely now to trouble the miner, as there are evi

dences everywhere that they are extensive and numerous.

5. Upper Arkansas.—This district embi acesabout a dozen gulches among

the headwaters of the Arkansas, carrying both gold and silver veins.

Its product ion last year w as small, not over $145,000, which was derived

mainly from the gold-mines. There is as yet no market for silver-ore,

and most of th'at which has been produced has been shipped to Golden

City for treatment. The belt at the upper end of the valley is un

doubtedly a re appearance of the same belt that courses through Monte

zuma and Breckenridge, and is almost exclusively argentiferous. Lower

down gold-veins appear, which are most strongly developed in Cali

fornia and Colorado gulches. The occurrence of ores of nickel and

cobalt in the ores of the upper valley is perhaps the only matter of

mineralogical interest that has' been shown by the year's operations.

These metals are found with argentiferous galenas, but in small quan

tities. From a number of tons of Home Stake ore, treated by Mr. West,

at Golden City, about 500 pounds of nickel speiss was run out, carrying

from 2 to 12 per cent. of that metal. The great distance of the mines

from railroads prevents this metal from affording any profit to the

miner.

THE SAN JUAN COUNTRY.

The first excitement over the San Juan mines has died out, but some

encouragement is given for future bonafide operations. The entire dis
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trict of Southwestern Colorado is now knowntobe very prolific ofgold and

silver veins, and there can hardly be a doubt that in a tew years it will

be proved to be a very promising mining-field. So far the majority of

the discoveries are of silver, and the inines bear more resemblance to

those of Georgetown than to those of any other district in Colorado.

But there are many varieties of formations and classes of veins, some

of which arc entirely distinct from any yet found in the Territory. As

a whole, the country may be described as exceedingly7 rugged and mount

ainous, and comparatively bare of vegetation and timber. Tbe rocks

are principally the granites, gneisses, and quartzites found elsewhere in

the Sierra Madre range, with here and there croppings of trap and

other volcanic rocks. The mineral- veins do not show much regularity

in position or course, and if surface-indications prove reliable, will be

found fanlted and irregular below. As a rule they are of great strength,

and are frequently found standing above the surface for long distances.

The gold and silver lodes are not separated into belts or districts, but

the former, except in the Summit district, appear to be accidents, and

will perhaps be found to change to silver at 100 or 200 feet in depth, as

has been the case in so many veins in lower Clear Creek County.

The locations so far made number nearly two thousand, four- fifths of

which are silver-lodes. A number of these are, of course, double—that

is, two or more on the same vein—so that the actual number of dis

tinct veins discovered has probably not been over twelve hundred. The

country is now divided into the following districts: Summit, Deca

tur, Alamosa, Telluric, Sangre de Christo, Lake, TJucompahgre, Hum

boldt, Adams, El Dorado, Mosea, La Plata, Mancos, Animas, and

Eureka.

Geographically, it is divided into two almost equal divisions by the

main range of the Rocky Mountains, on the western slopes of which are

the mines around and in Baker Park, and those on the tributaries of the

Uncompahgre and Gunnison. East of the range are the mines clustered

around the upper waters of the Alamosa and Rio Grande del Norte.

Concerning the first the following extract from a letter received by

the Georgetown Mining Review will give all that I am able to obtain of

a reliable and satisfactory nature:

The mining-belt of Sun Juan is twenty-five miles broad, commencing at Mineral

Creek. The country-rock is principally composed of granite. There is also a rock,

locally called hornstono, which is black in color, and very hard and tough. This is the

general rock of the country, although there are a number of places where syenite dis

tinctly occurs. The vein-material is generally massive white quart*, filled with min

erals of all kinds, iron and copper pyrites, zinc-blende, galena, gray copper, antimony,

and, in fact, I doubt if there is a known mineral that cannot be found in greater or less

quantities. Calc-spar also occurs in some of the veins, in a thin streak by itself, divid

ing the seams of ore. At Mintral Creek there are a number of veins opened, showing

micaceous iron and a little galena. These are the Baker Park mines, and the belt

extends north for a distance of about three miles to Hazleton Mountain, which carries

the first rich belt, and although the veins are narrow, (not averaging more than 3 to 5

inches of ore,) a number of them are working to a good profit. The best of these are

the Grey Eagle, Susquehanna, and Aspen. The gray copper in these veins assays from

500 to 2,300 ounces per ton ; the galena runs lightly, 50 to fc'0 ounces. A small quantity

of native silver has been taken ont of the Aspen. In this belt there is a streak of zinc-

blende, almost pure, and about 4 feet in width. It assays too light to be of any value

with no market for zinc

From here to Minnie Creek tho lodes are of huge dimensions, carrying galena poor in

silver; but this statement has some notable exceptions. The Pride of the West, owned

by two Georgetown miners, is perhaps tho best lode in San Juan, the ore struck being

7 feet wide, of solid galena, interspersed with gray copper, and running well, (at least

in assays.) The Green Mountain lode is a similar vein, but has not the same true vein

appearance, nor does it carry as large u body of ore as the Pride of the West. How

ever, its gray copper assays from 800 to 1,500 ounces per ton, and tho galena about 100

ounces. These lodes are located a little north of the head of Cunningham Gulch, and
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from here to Minnie Creek the veins aro frequent, and many of them are of immense

size, but assay low, (from 6 to 40 ounces per ton.) Almost any piece of rock you may

pick up on the hill-side will assay about 6 ounces, and more than half the slido is made

up of rock filled with ore. I have seen from 100 to 180 ounces taken from such pieces.

The mines on Minnie Creek aro of large size, carrying considerable rich ore, and

crossing each other at every conceivable angle. Consequently there aro lots of dis

putes, and fiuo chances for law-suits. I did not take anything here, but went on to

Eureka district, which, I think, will prove to be the best camp in San Juan. Here the

veins have regular courses, (uortheast to southwest.) The change is sndden and

remarkable. Just south of Eureka Creek they assay light, run in all directions, and

are almost numberless; while on the north side of Eureka and Niagara Creeks they

ha ve a true course, are largo, and about 300 feet apart. The Emma Dean is the first of

this peculiar class : the law makes the locations 1,500 by 300 feet, but 4,000 feet of the

Emma Dean have lteen sold np to date, and war to the knife has been declared by the

rival owners, all of whom aro too poor to go into court. Ou this vein are situated the

Pavilion, Lowlander, and two others, whose names I have forgotten. Like all others in

the belt, its outcropping can bo plainly seen from a distance of from five to ten miles,

according to the location of the observer.

The next is the La Plata Grando, partially owned by your correspondent, which has

the same characteristics as the Emma Dean. The ore is composed of iron and copper

pyrites, gray copper, galena, and zinc-blende, set in pure white quartz. The Emma

Dean has two seams of ore, one on the north and one on the south wall. The former

has not yet been opened sufficiently to determine its character, but the latter has a

5-foot vein of iron and copper, filled with gray copper, which in the center is solid, 12

inches in width, and ranging from this to 6 inches, but 18 inches of the vein is fully

one-half gray copper, and assays from 95 to 2,500 ounces per ton, according to its free

dom from pyrites. The La Plata Grande carries a 6-foot streak of white quartz, filled

with gali-un, gray copper, and zinc-blende.

The Great Western is the next lode to the north, and is jnst 300 feet from the La

Plata, and parallel, carrying the same kind of mineral, but more solid We took out

some chunks that gave us a job to turn over with levers. The Cafion claim is upon

the same vein, one on one side and one on the other, of the Animas River. These

three discoveries are on ground where a wagon can be taken. There is just room

between the drifts and river for a dump. As they cross the stream at nearly a

right angle, they can be worked by drifts, and being only 300 foet apart, they hold

600 feet by 1,500, and on this tract is situated the only timber in the neighborhood,

which is of considerable importance.

Just to the north is the Crispin. Besides other streaks it shows 2 feet 4 inches of

white quartz, so filled with gray copper that you can't set two fingers endwise on tho

face without touching that mineral. It assays from 700 to 1,700 ounces per ton. Ou

the same vein are situated the Silver and Garibaldi claims.

Again to the north is the Hartman lode, a good vem, with 5 feet at least of ore, and

8 inches of gray copper. From here up to where Van Giesen is working, the veins

are narrower, but where Van is operating a new belt sets in, but the veins aro not so

rich or wide, nor do they hold so true a course as those on Eureka.

Across tho Saguacherange, on tho Uncoinpahgre, is another good belt, on which is

located the Poughkeepsie. Assays have been had out of this vein running up to 10,000

ounces per ton. It carries silver-glance in considerable quantities. Thirty thousand

dollars have been oicered for it and refused ; $15,000 have been offered for the Hartman

and refused ; $40,000 asked by the owners of the Crispin, and $s!0,000 oicered by Penn

sylvania parties.

Of the mines on the eastern slope, those in.Summit and adjacent dis

tricts are the most promising. What is known as the South Mountain

appears to he the center of a broad belt of mines, mainly anriferous, of

which the Little Annie may be taken as a, type. This location is on

a broad and well-defined vein of quartz, carrying free gold and pyrites,

and has already, despite the small amount of work done on it, proved of

great value. The neighboring veins appear to be in almost all respects

similar, and the district on the whole seems of unusual promise.

Being located so many hundred miles away from the rest of the world,

and lying under the many disadvantages cansed by hard winters and

almost impassable mountain- barriers, the San Juan mines have as yet

no market for ores, and, until this necessity is supplied, can hardly be

expected to add much to the bullion-product of the Territory. During

last year about 25 tons of silver-ore that would reach $300 to $400 per

ton were shipped to various points in the East for reduction, and sev-

H. Ex. 177 25
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eral minor lots have been smelted at Golden, Denver, and Black Hawk.

In Baker Park two suielting-furuaces were built in 1874, but they have

not proved successful. In Summit district a stamp-mill for gold-quartz

has been erected, and several other similar mills are contemplated.

The silver ores appear to be rather complex in composition, and of

that nature which the smelter denominates as "heavy." They will

therefore give plenty of trouble to inexperienced metallurgists, and be

the canse, undoubtedly, of many failures. The abundance of copper,

lead, and zinc in nearly all the mines ought, however, fully to compen

sate for the extra expense involved in a complete process, so soon an

connection with the rest of the world makes it possible to send them to

a market.

The latest interesting development in these mines is the discovery

in the Hotchkiss lode of tellurides of gold and silver. It has beeu

confirmed by Mr. Schirmer, of the Denver mint, and therefore may be

considered as an undoubted fact. Jndging by the present condition of

the other tellurinm-districts of the Territory, I cannot regard the dis

covery as likely to prove commercially important.

FREMONT COUNTY.

For the following statistics in regard to the mineral-production of this

county I am indebted to Mr. R. N. Clark, the superintendent of the

Canon City coal-mines :

Tods.

The Canon City coal-field yielded in 1874 19,385

The Canon City coal-field yielded in 1873 12, 909

Increase 0, 476

Which was all shipped over the Denver aud Rio Grande Railroad. In

addition to this, the road shipped 129 tons of silver-ore, from the Hard-

scrabble district, which yielded by mill-returns $21,986, and 8J tons of

copper-ore, yielding about 30 per cent. of copper. The above is the total

yield of silver from this county.

GENERAL NOTES ON THE TREATMENT OF COLORADO ORES.*

Whether Colorado ores are really as rebellious as in past times they

have been supposed to be, or whether this Territory is supposed to be

a legitimate and proper field for the trial of every new and outrageous

idea that is hatched by would-be metallurgists, it is certainly true that

the metallurgical industry here grows slowly, and does not show any

thing like the advance that is necessary to keep pace with the increasing

ore-product. This is evidenced by the quantity of high-grade ores that

are still shipped to the Eastern States and to Germany for treatment.

Still native metallurgical science advances, though very irregularly,

and in most cases the advance is gained by bitter experience. Per

haps the most discouraging feature of the subject is the fact that in the

new San Juan districts some of the same errors that were made in

the early days of Clear Creek and Gilpin Counties are being repeated,

and under circumstances which offer no excuse. Even in the older

towns and under the shadow of former failures can be found evidences

of the same disregard of science and experience which nearly wrecked

the young community in 1862—'66.

"Those are the suggestions and opinions of Mr. Van Wagenen. I can only say that

they Beeni to me, in the main, very reasonable. But I do not feel snro that the future

of Colorado metallurgy will be in all respects what he prophesies R. W. R.
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From the work of the year I gather the following results :

The stack-furnace (Stetefeldt or Airey) for roasting purposes seems

to have proved unequal to the treatment of the blendic ores of Colorado.

At last its most ardent admirers have given it up, and have gone back

to the. old reverberatory or modifications of it. As a system, roasting

and amalgamation is slowly losing favor, and bids fair in a few years to

give way before methods of treatment that will save not ouly the pre

cious metals, but also lead, zinc, and copper. The introduction in Stew

art's Works of the Hunt & Douglass process is an effort to compro

mise on this point by saving copper. As ,ead, the most abundant base

metal in the district in which these works are located, is unprovided

for, I am inclined to think that the addition will only effect a postpone

ment in the general change. As a system, however, roastiug and amal

gamation has been greatly improved during the last two y ears. The

contest between the friends of the reverberatory and of the Bruckner

cylinder has resulted in a close stndy and improvements of each, so that

a saving of 88 to 90 per cent. is now expected, where before mill-men

thought they were doing well to get 80 per cent. The combination of

three reverberatories, known as the Stewart furnace, works well, and

though presenting no new ideas, may be considered as an advance on

the plain single-hearth furnace.

The niatte-producing works show no particular improvement, and

have made none. They have met with the usual amount of success,

and are well proved to be the correct system for all classes of ores not

too heavy in zinc or lead. In the treatment of the zinc-blende so abun

dant in many parts of the Territory, Mr. West, of the Golden Smelting

Company, has furnished to the Georgetown Mining Review some inter

esting results of his experience at Golden, which, as a corroboration of

well-known metallurgical experience at other points, appear to be worth

reproducing here. Speaking of his intentions when the Golden Works

were being built, Mr. West says :

The general character of the ore in the several districts was taken into account when

planning the works in Golden, with the view of treating such as would afford the largest

supply. Subsequent experience tanght me that I had overestimated the supply of

ore carrying a high percentage of lead. It was supposed that ore could be obtained

that would afford a mixture of 25 per cent. galena sufficient to collect the precious

metals and yield a profitable return from the lead. Had such been possible, no diffi

culty could have arisen, but when it was proved that less than 15 per cent. of galena

was all that we could procure, and often this would carry an equal percentage of zinc,

the loss in silver was too high to allow of profitable operation.

On a run of 200 tons of ore that avoraged 25 per cent. galena and 7 per cent. blende,

the yield was equal to 90 per cent. of the lead, 97 of the silver, and the whole of the

gold and copper. Another run of 90 tons of ore, in which the galena averaged 15 per

cenf. of the mass and the blende 14 per cent., the yield was only 47 per cent. of the

lead and 87 of the silver. Such a loss would be insupportable, and if a better class of ore

could not be obtained, or some improvement in reduction, the business would not be

profitable.

Care in assaying the fumes and slag, for the purpose of checking the loss, showed the

slag to be so rich as to account for all or nearly all of the loss. The slag, according to

the condition of the furnaces, assayed from 6 to 18 ounces of silver per ton, while the

fumes from the chambers and flues assayed only from 7 to 9 ounces. The proportion

of fumes to the mass is too small to render it of account. Most of the time the furnace

worked well, and the slag flowed quite freely, and did not, to all appearances, contain

any matte.

A careful examination under the best glass at command did not discover any grains

of matte, but upon borrowing a microscope, and further following up the examination,

crystals of blende could be detected in almost every piece. Here was apparent the

true cause of loss. The crystals of blende had passed through the furnace without

change or decomposition, and the law of specific gravity had prevented them from sink

ing into the inatte.

Evidently a more pefeot decomposition of the blende before passing to the smelting-

furnace was necessary, or a better result could not be obtained. Finer grinding and



388 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

repeated roasting did not act as well as was anticipated, and some agent was necessary

to assist the decomposition. Knowing the action of silica at high temperatures to be

quite effective in decomposing many sulphates, I determined to use a larger proportion

in the roasting-charge and increase the heat to semi-fusion. The result more than

justified my conclusions. The slags were free from crystals of blende, and the assay

fell from 7 ounces to 3 ounces of silver per ton. I continued this course, carefully noting

results, until called upon to take charge of the Denver Works.

Here I found 70 tons of siliceous ore which had been ground quite fine, and as the pre

vious superintendent had used up all ore that could be easily smelted, 1 had all the

blende and quartz to work. Taking the mass, and mixing in proportions with iron-

oxides so that the quartz would form 40 per cent. of the charge passed to the roasting-

furnace, I mixed the blonde in quantity up to 17 percent., the galena averging about

the same. This mixture was carefully roasted and fused, and the whole fritted together

to prevent loss in the blast-furnace from the blowing-out of fine ore. The fritted lumps

examined showed that the blende was decomposed, and a vitreous mass of silicates of

iron, lead, and zinc formed. This mass, when passed to the smelting-furnace, was easily

reduced, and a clean slag was formed, carrying less than 1 ounce ot silver to the ton.

The silica, then, had proved a friend. The high temperature necessary for fritting

had decomposed the blende and formed a union of the zinc-oxide and silica, or, in other

words, the affinity of silica for the zinc-oxide was stronger than that of the sulphuric

acid. The latter had been expelled and a new combination had been formed. No doubt

the lead present claimed the silver in this new relationship, and in the reactions in

the smelting-furnace the lead and silver were reduced to the metallic state. In this

caso the perfect result is undoubtedly due to the finely-ground silica, and in my future

operations I increased the quantity as well as grinding finer, and have had no further

trouble from loss.

The agents at Georgetown know how freely I bought of blendic ores the past sum

mer, often taking ore containing 30 per cent. zinc, and making no reduction on that

account, and, after an imperfect clean-up, I have only a loss in the season's operations

of less than 5 per cent. of the silver purchased, after going through the operations of

smelting, separating, and refiuing.

The following table, prepared by Mr. Van Wagenen, shows the present

extent and nature of metallurgical works—other than stamp-mills—in

Colorado :

Table allowing the name, character, and location of the various reduction-works in Colorado.

Namo of works. System employed. Plant.

Boston and Colorado Smelting
Company.

Alma 3molting Company

• United States General Smelt

ing and Mining Company.
* Swansea (Colorado) Smelting-

Works.
Stewart'sSilver-Keducing Com

pany.

Jodd & Crosby

Pelican
Xederland
* Hall Valley Works

* Golden Smelting-Works

* Denver Smelting-TVorks

' Lincoln City Smelting-Works
• Boyd's Smelting-Works

* Ohio and Colorado Smelting
Company.

' Denver Smelting and Concen
tration Company.

* Collom's Works
" Collom's Works

Roasting and copper
matte.

-do .

.do .

.do .

Roasting and amalga
mation.

.do .

do
do

Load-reduction .do

do

do ..
Peculiar .

Chlorlnotioa .

Concentration .do

Tons.
40 2 calcining and 2 mat

ting furnaces ; separat-
ing-works.

1 calcining and 1 mat
ting furnace.

do

.do .

4 calclning-fnrnaces and
8 pans, Hunt & Doug
lass.

1 calclning-farnoce and
3 pans.

5 eylinders and 5 birrele
4 eylinders and 8 pans. .
3 cupolas
1 slag-furnace and 1
stack (blast) furnoce.

2 roasting-furnaces, 1
stack, and Balbach ro-
nning-plant.

2 Drummond i'urnacei .
Eevorboratory, suck.

and fusion furnaces.

1 lead-fnrnace and con-
centration-macbinery.

Black Hawk.

Spanish Bar.

Empire.

Georgetown.

Do.

Do.
Nederland.
Hall Gulch.
Golden.

Denver.

French Gold.
Boulder.

Salina.

Donvor.

Idaho.

Black Hawk.

• These works were not In operation daring the entire year.
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CHAPTER VIII.

ABIZONA.

From the southern portion of this Territory have come frequent re- ■

ports during the year just past of the revival of a once flourishing min

ing-industry, which had, however, for years been actually wiped out of

existence by the Apache Indians. These have now been quiet, thanks

to the skill and energy of General Crook, for more than ayear,.and miners

and prospectors have in large numbers flocked into the country, re-occu

pying old districts and locating new ones.

Considering the isolated position of the country, it must be acknowl

edged that mining affairs have changed for the better with wonderful

rapidity ; and though great results in the way of bullion-shipments

have, of course, not been reached in so short a time, it is confidently ex

pected that another year will permanently incorporate Southern Arizona

in the list of bullion-producing districts.

Of the many discoveries made, I mention the following briefly, hoping

that next year I shall be able to record the favorable results of mining

and metallurgical operations which are now anticipated.

The Ostrich gold-vein, located in a range of mountains about eighty

miles southwest of Tucson, is no doubt at present the most important

discovery in Southern Arizona. The vein has been found along a dis

tance of about 6,000 feet, and a great many locations have been made.

It is from 6 to 12 feet wide, and the ore is reported to assay from $40 to

$100 per ton in gold, and to contain, besides, considerable silver. A

number of shafts, from 20 to 50 feet in depth, have been sunk on various

claims, that of Mr. D. C. Thompson being the best developed. This is

the original Ostrich, which has been worked by Mr. Thompson for sev

eral months during the latter part of the year. The same gentleman

has now 8 arrastras on ore from this mine, and this number was to be

considerably increased. Messrs. Carr & Hopkins, who have lately

bought one of the claims on the Ostrich, intend to put up a stamp-mill

immediately.

The old Trench mine in the Patagonia Mountains, which was described

in a former report, has been leased by a Mexican, Seiior Padres, who

has had a large number of workmen employed in mining and smelting.

The latter operation has as yet been conducted on a limited scale, the

furnaces being only small; but larger smelting-works are soon to be

erected. Meanwhile several wagon-loads of argentiferous lead have been

shipped from the mine. The main shaft on it is 240 feet deep, where

the vein is 6 feet wide, carrying ore assaying $70 silver per ton. On the

extension of the original Trench, Senor Padres is sinking a shaft.

Wood and water are comparatively plenty in this vicinity.

The old Mowry mine, which is now in possession of the Patagonia

Company, lies five miles south of the Trench, on the southeast spurs of

the Patagonia Mountains. The country-rock here is granite and lime

stone, and the ore is argentiferous galena, carbonate of lead, and iron-

sulpuurets. It is low-grade in silver, but generally rich in lead.

In the same mountains, Messrs. D. A. Bennett and B. N. Fish have

commenced mining operations on the San Jos6 and the Santa Maria,

the shafts on which, at the end of the year, were respectively 100 feet

and 250 feet deep. The ore is argentiferous gelana, some of which has
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been smelted by Sefior Padres. The owners of these mines expect to

have smelting-works of their own in the near future.

In the Santa Rita Mountains considerable prospecting and mining

have been done. One of the prominent mines here located is the Lost

Ledge. It is situated on the south slope of the mountains, and about

five miles north of Sonoita Creek. It was discovered a number of

years ago, but after a shaft 12 feet deep had been sunk, mining had to

be abandoned on account of the danger from Apaches. The vein was

less than 1 loot thick at the surface, but in the bottom of the shaft

it had increased to 3 feet. Lately it has been taken up by several

residents of Tucson, among whom are Messrs. John H. Archibald and

E. N. Fish, who have conclnded to begin at once the sinking of the

shaft to a depth of at least 100 feet.

Considerable prospecting has been doue on the east side of the Santa

Rita Mountains, not far from Crittenden, by D. B. Rea, A. Smith, and

P. J. Hand. This district is wholly new ; that is, there is no evidence

in it of any work in former times, though the distance southeast from

Tucson is only about thirty-five miles. The prospectors named have

taken up nine claims, some of which contain gold and others silver.

Along the canon, on the sides of which the quartz-claims are located,

there is reported to be a considerable extent of good placer-ground.

The veins east of the canon are described as gold, those west as

silver veins. There is plenty of grass, oak and pine timber, as well as

water, in the country. Besides the parties named, two others have

lately prospected the country and located a large number of additional

gold and silver veins.

On the Salero Hill, a south spur of the Santa Rita Mountains, a new

mining-camp (Boyleston) was established during the latter part of the

year. The district is called Truman district. A large number of lodes

have here been opened, which show argentiferous galena of excellent

quality. The country-rock is granite, with porphyry. The Salero lode

has a northeast and southwest course, while some twenty others run

nearly due east and west. Some of these veins carry very quartzose

amalgamating ores, but most of the others furnish ores which will have

to be treated by smelting. In at least one of the veins, the Serena, gold

occurs in addition to the silver. There is abundant evidence in this

vicinity that the mines have been formerly worked, most probably by

the early Jesuits who visited this country.

The Arivaypa Canon, east of San Pedro, has also been prospected by

Mr. Atkinson and others, and a number of copper and silver veins have

here been located and slightly worked. In short, most of the older and

once famous silver-districts to the south, southeast, and southwest of

Tucsou have been invaded during the year by prospectors and miners.

Old claims have been relocated under new names, and energetic work

has been doue in many instances. Beside this some new fields have

been opened, and it is only fair to expect that the mining-industry of

this region will henceforth, if undisturbed by savage foes, pursue a

course of progress which adverse circumstances have heretofore ren

dered impracticable.

In the immediate vicinity of Tucson and all around it a number of

copper-veins have been discovered and worked. To reduce these ores

Messrs. Tally, Ochoa & Co., of Tucson, have erected small smelting-

works in the city, and a few short campaigus have been made.

The most astouishing discoveries have, however, been made during

the last year just west of the line between New Mexico and Arizona, in
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the mountains north of the Gila River, and in the vicinity of its tribu

taries, the Rio Francisco, Prieto, and Bonito.

The following interesting description of the recent developments in

this wonderful copper-region in Arizona is contributed by Mr. A. Har-

uickell, whose counectiou with the trade as one of our largest dealers in

copper, and particularly his connection with these mines, afford him un

usual opportunity for knowing that whereof he speaks. The abundance

and richness of these ores bid fair to make this district famous through

out the world.

Before the rebellion already the Santa Rita and Hanover mines in New Mexico

were largely exploited. An account of them appears in one of the former reports on

mining-statistics. The war broke up this industry, but it has now been resumed in

New Mexico and the adjacent portion of Arizona, and bids fair to assume very large

proportions ; indeed, when transportation-facilities are improved, a business is likely

to grow up in that region hardly inferior to that of Chili, in copper-produce, and of

greater magnitnde, and more profitable, thanthat of Lake Superior.

The mountains in which the veins and deposits of copper occur, lie north of the Gila

River,aml bet ween its tributary streams, the Rio Francisco, Prieto, and Bonito, in Ari

zona, extending to near Silver City, in New Mexico, and, although at a considerable alti

tnde, they are easily accessible, well watered, timbered, and even fertile. The copper-

ores, at any depth thus far reached by the miner, are all of the rich decomposed varieties.

Tbe nature of the copper-ore in the veins appears t lie.same on topof the mountain as in

the gorge 1,000 feet below ; the same a few feet below the outcrop as at the bottom of

a shaft ; richer, by far, and in greater volume than in the famous mine of Urmeneta in

Chili. Solid masses of red oxide, copper-glance, and true carbonate are the regular

ores of the veins, as distinctly separate from the varied gangue-rocks of clay, Iiinc-

stoue, &c, as the most economical miner could wish, and lavished upon the mountains

in truly gigantic proportions. Yellow pyritcs^ire not found as yet, but in several places

so much oxidized irou occurs with the glauce as to indicate there a transformation

from pyritous minerals. The average yield of the ore dressed by hand is 35, 50, and 70

per cent. of copper; while, unlike sulphuret-ores, these oxidized ores can be smelted

almost as readily and cheaply as the concentrated native copper-mineral of Lake Supe

rior, which, in tact, does not average much higher in percentage of copper.

It is obvious that this great wealth of copper, the richest formal ion thus far discov

ered on this continent, must attract attention. But, owing to the distance from rail

roads, and the greater difficulty thau with precious metals of marketing the products,

no great influx of mining-adventurers has taken place ; but, better than this, commer

cial enterprise has taken hold of some of the mining-claims, working them with cap

ital, skilled labor, and good management.

Work has been resumed in the Santa Rita and enlargement is contemplated. At other

places in New Mexico copper is now being mined and smelted, the San Josd and C'hino

mines yielding wonderfully rich ores, whde prospectors have discovered other promis

ing croppingsand veins in the Burro Mountains, and, farther cast, in the Organ Mount

ains.

The great mines, however, are over the border in Arizona, within the net of the Gila

streams, south of the Sierra Blanca and east of the Cordilleras de Gila, being situate,

politically, in tho White Mountain Indian reservation. Cropping* and deposits of

carbonate in various places and directions invite and amply merit thorough geological

prospecting. Thus far, however, only the oro-hydrography of the region has been ascer

tained and reduced to accurate maps for the use of the Government, and not yet pub

lished. This labor, as well as many other difficult tasks, wa* performed by that splen

did corps of explorers, Lientenant Wheeler's expedition. Two mines, or veins, have

been sufficiently prospected and explored ; and.these alone demonstrate that we have

here the wealth of the Chilian uiines concentrated in a few miles. *

The Longfellow mine, situate some ten miles west of the post-office town of Clifton,

is a curiosity in its way, and unlike anything thus far found in copper formations.

The length of cropping stripped thus far, simply becanse it is all that appears ou the

surface, and satisfied all curiosity, is only 250 feet. The length of copper-bearing out

crops, in extension of this, however, is admitted to show thousands of feet, giving the

idea of a great vein having given rise to them. 1 he ore cropped out along the slope

of a mountain and followed the turn of the mountain. The minors have labored hard

to find the direction of their vein proper, if it boa vein, but without success. Wherever

they sunk or tunneled ou tho slope of the hill, 60, 80, 100 feet, and more, below the out

crop, and without any dead-work, they broke out ore; penetrating 70 feet into

the mountain, at a short distance below the ontcrop, noi.hing but ore was found,

and the place has thus necessarily been turned into an open quarry, and engineer

ing operations adjourned to ten years hence. The thing resembles a large iron
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ore bank, and, indeed, irou and clay occur with the copper-ore. Some 75 tons of

it, undressed, were shipped to Baltimore and yielded 35 per cent. of copper. Since

then, most of the ore with gangue is thrown aside and only the copper-glance and

red oxide transported to the smelung-works at Clifton, where the Mexican blast-fur

naces at first used—worked by hand-bellows—have given way to reverberating fur

naces run by Welsh smelters from Baltimore, who have built a stack 120 feet high and

make thoir own brick. A good water-power, furnished by the Rio Fresco, drives, crushes,

&c, and may finally be used for pressure-blast engines should half-high furnaces lie

erected for quick work. Wood being plenty, of great pyrometric value, (mesquit,) and

only a. limited business contemplated at present, the reverberatory furnaces arc now

most convenient. The stock of ore in dumps ready for smelting, or in course of trans

portation by huge wagons from the mine to Clifton, is 1,600 tous, which, it is calcu

lated, will produce 1,500,000 pounds of pig-copper. The mining, or rather quarrying,

goes so much ahead of the capacity of smelting and transportatisO that a pansu had to

be made, and now it is likely that the miners will have a mind and leisure to push in

vestigation into the lay and dip and bearing of their ore-deposit and to prospect the

continuations of it.

The crnde pig-copper produced was chipped to Baltimore—some 200.000 pounds—and

being refined proved soft and good in quality, as did also that from the New Mexico

mines. This is due to the fact tuat neither antimony, arsenic, nickel, nor tin occurs with

tho ores of the region.

While this mountain of ore should prepare us for surprises in that locality, it is totally

eclipsed by the Caronado mines, some three miles west of the Longfellow, and discov

ered by the party working tho latter. The discovery bad been kept secret until the

land had been cut oil' from the Indian reservation by the President of the United States

and restored to the public domain. This fact being advised by telegraph and swift ex

presses, a relocation was made by the discoverer, thus securing a virgin title that can

never be disturbed.

Here we have a true vein, in a limestone and granite formation, cntting mountains

and gorges 9,000 feet loug as the crow flies, and probably much longer, as a mountain

of green carbonates, some miles beyon.l^eems to lie in the same direction. Gay-col

ored croppings of carbonate plainly define and picture out the course of the vein. Six

difterent names had to be given to the successive locations, viz, Boulder, Hon-cshoc,

Corouado, Copper Crown, Crown Reef, Matilda. The width of croppings varies, aver

aging 30 feet, widest 135 feet, and narrowest 2 feet at the commencement, which is in

Twin Canon. The vein runs along both sides of the canon, plainly visible here, of

solid red oxide, then ascends the mountain on both sides, one of them rising 1,000 feet

perpendicular, trial-pits showing copper-glance in limestone and other ores of copper

along the wholrf course of tbe vein for over 13,000 feet superficial. The main work has

been done on the Horseshoe, where the croppings are wide, specimens from the whole

width of which, carbonates, assayed over 50 per cent. An adit was here cut 15 feet

below outcrop, the bottom of which was found to be solid copper-glance for 20 feet into

the vein, being as far as the work was carried up to the time of my envoy's departure.

Curiosity prompted him to turn the adit into a wide open cut, and he found that the

Binaller veins cropping out had at the depth of 15 feet already run together into one

vein, and to all appearances this may continue for the whole width of 135 feet. This

show is enormous, almost, incredible, but there it now lies bare, ready lor anybody's in

spection. Enough has been done to show a gigantic ore-course, bared in the canon at

1,000 feet below the highest point, and the same ore shows everywhere. The general

course of the vein is northerly, but it varies much from a straight line, and at one point

is covered for 600 feet by a land-slide.

It is intended to proceed at onco with mining and road-making, tho natural outlet

being at the Gila, below the month of the Fresco, where smelting-furnaces and water

works can be bnilt, wood and clay being plenty.

The only great drawback of the mines, at present, is the distance of the location from

railroad transportation. The projected line of tho Southern Pacific Railroad 'runs

within a few miles of tho mines. That railroad built, ore could simply be shipped to,a

Texas port, and thence to Baltimore and Europe.

Thus far the cost of mining and smelting has been 5 cents per pound of copper, and

the transportation to Baltimore 6 cents per pound. The distances are: From Clifton

to Silver City, one hundred and twenty miles ; Silver City to Las Cruces, one hundred

and fifteen miles ; from there to terminus of railroad in Colorado, six hundred and fifty

miles. This distance will be shortened as the railroad progresses toward Santa FtS.

All these are mail-routes, but the merchandise is transported dnring eight months of

the year by ox and mule transportation, which take copper as return freight at four

to five cents, and extra at six cents per pound. The Coronado Company, however,

contemplate running a train sufficient to carry 2,000,000 pounds of copper to market.

With regard to the mines in Yuma County, I am again indebted for

information to Mr. F. H. Goodwin.



CONDITION OF THE MINING INDUSTRY—ARIZONA. 393

The Castle Dome district appears to maintain its predominance as

the most important one in the county. It is situated only forty-five

miles northeast of Yuma, on the western slope of the Castle Dome range.

Between twenty and thirty mines have been worked here during the year.

Most of these are located on six different parallel veins. All of them

contain argentiferous galena. At the mine of Messrs. Miller & Hop-

kius shafts have been sunk to a depth of 250 feet, and stopes have been

opened and partly worked out on the 60, 100, 160, and 220 foot levels.

The ore has all been shipped for reduction to San Francisco, where, in

the early part of 1875, the owners of the mine erected a smelting-fur-

nace, and reduced about 200 tons of their ore. After this they erected

furnaces at Castle Dome Landing, on the Colorado, about twenty miles

from the mines. At the end of the year these had not commenced

smelting, but were expected to do so very soon.

Besides this mine, the Flora Temple, the mines of the California

Mining Company, those of the Chelson Bros., the McKenzie Mining

Company, W. T. Miller, Bettis & Goodwin, Roberts & Helm, and several

others have been worked. The monthly shipment of ore to San Fran

cisco during the year has amounted to about 150 tons. Most of the

mines are easily worked, at small expense.

At the end of the year, Mr. Goodwin reports, there were on the

various dumps of Castle Dome district about 500 tons ready for ship

ment or reduction, and as much more at Castle Dome Landing. The

same gentleman reports the shipments from the county during the year

as follows :

Argentiferons lead, 20 tons, estimated at $75 per ton $1, 500

Gold-dust 50, 000

Argentiferous galena, 1,800 tons, estimated silver-value $40

per ton 72, 000

Silver and copper ores, 200 tons, estimated silver and gold value,

$70 per ton 14, 000

Copper, 5 tons, estimated value, $200 per ton 1, 000

138, 500

To which ought to be added the amount of gold carried off by Indians

and Mexicans, which is estimated to be at least $50,000.

About ten miles northeast of Castle Dome is the Eureka district,

which contains the same character of ore as the foregoing. A few mines

have been worked here.

South of Castle Dome a new district, the Montezuma, has been dis

covered and organized during the year. The ores occurring here are

silver-bearing copper-ores, containing some gold. Mr. W. P. Miller, who

discovered the district, has a shaft down on one of his claims about 90

feet deep. The width of the ore averages about 4 feet.

Messrs. Baker & Goodwill have done a large amount of work on two

mines which they own here. Their ore has been shipped to San Fran

cisco. At the end of the year they were erecting small Mexican smelt-

ing-furnaces to reduce their ore at the mines.

In the San Domingo district but little has been done during the year,

on account of its great distance from a market. The veins are here

generally large, but the ore does not assay sufficiently high to cover the

immense cost of transportation.

The placer-mines of the county, which, as explained in former reports,

are mostly worked by " dry-washing," have continued to yield profitable

returns to the miners, who are mostly Mexicans and Indians. The yield
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during the year brought into Yuma was about $50,000 ; but, as formerly,

the larger part of the gold is reported to be carried by the miners them

selves into Mexico.

From Yavapai County, Mr. Henry A. Bigelow has kindly furnished

me with notes on the mining-industry. This, together with informa

tion from various other trustworthy sources, is incorporated in the fol

lowing :

The cessation of the Indian hostilities has had a most beneficial influ

ence on the mining-industry of the county. This has not been felt so

much through the investment of outside capital as through the resump

tion of many small mining enterprises, which are conducted by the in

habitants of the country. This is true of placer mining as well as of

lode-mining, many new arrastras having been employed to reduce the

gold-ores on the spot.

The Vulture Mining Company, uear Wickenburgh, has not resumed

operations, and has even, it is claimed, neglected to do the work re

quired by Congress, so that on the 1st of January the property was

open for relocation. Advantage has been taken of this state of affairs

by Dr. Jones and others, who have relocated the claim, and expect to

utilize the immense masses of low-grade ores in si}tbt in the mine.

The 10-stamp mill of Mr. Smith, which works gold-ores taken from

the extension of the original Vulture, has been running steadily t hrough

out the year, with profitable results. This is the only mill in the county

which has run during the past year, but at the end of the year two more

10-stamp mills, both within ten miles of Prescott, were expected to

begtu the reduction of ore at once. At one of these mills, that of Mr.

Frederick, on Hassayampa Creek, about 600 tons of $35 rock were piled

up at the time.

At the Weaver mines, those curious placer-deposits of which I have

spoken in former reports, a number of miners have worked during the

year, making small wages. Many promising quartz-lodes have of late

been discovered in this vicinity, but nothing of note has been doue on

them.

Little has been accomplished in the Bradshaw district beyond the

running of some arrastras. The great silver-mine of the district, the

Tiger, has about 700 tous of ore on the dump, which is not reduced for

want of capital. Some developments in other silver-mines have been

made in the county during the past year, and it is now certain that the

Sierra Prieta is rather an argentiferous than an anriferous range, as the

early settlers supposed it to be. The fact that most of the mines, the

surface-ores of which yielded gold worth $17 per ounce, are running, at

a depth of from 50 to 60 feet, into silver-ores, and yield bullion worth

only $12 to $13 per ounce, together with the fact that so many silver-

mines carrying almost no gold, or very small quantities of it, have been

found, points in this direction. Mr. Bigelow reports the product of

Yavapai County, which he can anthenticate, as $227,000 in gold dust

and bullion.

In Mojave County, the mining districts in the Wallapai or Cerbat

range have been somewhat neglected during the year, on account of

some new and excellent discoveries further to the south. In Mineral

Park, however, the Keystone Company is building a 5-stamp mill. It

has sunk a shaft 180 feet deep on its mine, taking out ore of good

quality. In regard to the smelting-works in the Cerbat range I have

not had any information, but as I could not trace any shipments of le.id

from there, I presume that the work done by them has been inconsider

able. Colonel Buell's mill seems to have been imperfectly supplied with
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ore during the year, and has made only occasional runs. The fact is

that too little capital has come into this part of the country to render

lasting developments of the mines possible. At the same time, it is cer

tain that the mines of these districts are as good as any in Arizona, and

ought to yield largely.

Five miles east of Mineral Park the Hackberry mine has come into

notice. It is located on a remarkably regular vein, which carries ore

said to assayirom $200 up into the thousands per ton. A large body

of such ore is reported in sight.

The new discoveries mentioned above have been made in and about

the Hope district, located about fifty miles south of the Cerbat range.

Here a number of rich lodes have been discovered, which, so far as

developed, promise to become paying mines. Thirty miles to the south

the most important discovery of the year has been made, that of the

McCracken mine. The distance from the mine to the Colorado River

is thirty miles, and here a new settlement, Aubury City, has been made.

The works to treat the ores from the McCracken and other mines of the

vicinity are to be erected here. The McCracken mine is located ou an

immense vein, and a shaft sunk to the depth of 100 feet has developed

an abundance of rich ores. The vein can be traced for a long distance,

and a large number of locations have been, made along it. The original

discovery is reported to have been " bonded " by a California company

for $150,000.

Greenwood City is located about twelve miles from the McCracken

mine, ou the Big Sandy. The 10-stamp mill formerly belonging to the

old Moss Mining Company, and located at Hardyville, has been erected

here to crush the ore from the Greenwood gold-mine. This ore was

expected to yield about $60 per ton, but the first mill-run made con

vinced the owners that the value of the ore was much less, and that it

would be unprofitable to treat it without closely assorting it.

The yield of Arizona Territory in gold and silver during 1874, I esti

mate to be at least $487,000. Besides this,' considerable values of lead

have been shipped, of which I am, however, unable to form au estimate.

The copper-shipments of the Territory amount to not less than $90,000,

and there is every reason to expect a large increase during the coming

year.
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CHAPTER IX.

PROGRESS OF THE METALLURGY OF THE WEST DURING

1874*

The yeai 1874 marks a decided advance in the metallurgy of the

West, in two directions. On the one hand, the technical management

has been very materially improved, and on the other, the production

has been largely increased over that of the previous year. .

The technical improvements of greatest importance are the introduc

tion of condensation chambers or flues at several works and the

fnrther treatment of the lead-matte produced in the ore-smelting.

These two are of general importance, and although by no means intro

duced at the majority of works, their adoption at the few where their

great importance has begun to be understood will no doubt bring about

their universal introduction. To these may be added a third step for

ward, which for some localities is vital enough, though for others it

must still remain doubtful whether it is to be regarded as an improve

ment or not. This is the introduction, at several works in Utah and

elsewhere, of water-jackets, in addition to the water-tuyeres used here

tofore.

Finally, the year 1874 has witnessed the successful introduction, in

one Territory, of the Ziervogel process, by means of which argentiferous

and auriferous copper mattes, heretofore sent to England and Germany

for further treatment, are now deprived of their silver in the most

satisfactory manner in loco.

Of contrivances for the purpose of collecting the dust and condensing

the fumes, two deserve special attention. These are the long flues

built by the Richmond and Eureka Companies, at Eureka, Nev., and the

peculiar chamber constructed by Mr. Ayres, of the Waterman Smelting-

Works, at Stockton, Utah.

The flue at the Richmond works is 800 feet long, and ends in a wooden

stack, 40 feet high, which stands on the side of the mountain behind

the works, and the top of which is about 200 feet higher than the

charge-doors of the furnaces. It receives the fumes from three large

furnaces, which smelt 150 tons of ore (mostly fine) per day. The 250-

feet flues along the back of the furnaces and thence to the hill-side are

constructed of strong sheet-iron, plates of which are riveted together

in the shape of a pentagonal prism, the two upper corners being slightly

rounded off. By means of iron rods this part of the flue is suspended

horizontally from wooden trestles, with the sharp angle downward.

About 4 feet below the lower extremity of the flue, a car-track runs

along the entire length. At intervals of a few feet, small sliding doors

are inserted along one side and at its lower edge, so that by opening

the same the dust can be drawn into the car below. The size of the

flue in this part is amply sufficient to receive all the fumes. The accom

panying sketch, Fig. 1, shows the size as well as mode of construction.

Further on, where the canal enters under ground, it is still larger,

being 9 feet wide on top and 8 feet deep; but from this point on, all the

* This chapter, prepared by Mr. A. Ellen, arid presented also at the February meeting

of the American Institute of Mining Engineers, needs no words from me to secure for

it the attention of metallurgists at home and abroad.
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way uj, the hill to the wooden chimney, it is simply a culvert in the

ground, without lining of any kind, and closed on top by a sheet-iron

cover.

In 1873, the total loss at the Richmond works was 20 per cent. of the

assay-value of the ore; in 1874, after the flue had been put up, the loss

was reduced to 12 per cent., of which a large proportion is accounted

for in the speiss. Only the first 250 feet are cleaned frequently ; the

portion under ground requires this only at long intervals. Yet in the

sheet-iron portion alone there are saved from 9 to 10 tons of dust per

day, when the three furnaces are running. The deposit here obtained

assays invariably higher in the precious metals than the ore smelted,

and if we assume its value as only $35 per ton, it is easily seen what

an immense saving is brought about by this simple contrivance.

The Eureka flue is also 800 feet long, and constructed of galvanized

sheet-iron throughout.

The condensation-chamber at the Waterman Works, near Stockton,

Utah, is substantially represented by the accompanying cuts, (Figs. 2

and 3.) At the time of my visit to the works the furnace was in blast.

and it was, therefore, impracticable to obtain dimensions inside of the

chamber. Some of these were, however, furnished to me afterward by

Mr. George P. Lockwood, who superintended the smelting-works at the

time. The accompanying cuts show approximately the construction of

the chamber, which is partly novel, at least as far as the use of the

cylinder with archimedean screw is concerned.

In starting the furnace F, the chamber is cold, and there is an insuf

ficient dranght through the chimney D, as well as danger of explosions

from the flaming furnace. Therefore, the top of the furnace is at first

kept partly open. In from eight to twelve hours the chamber is suffi

ciently warmed, and the flaming of the furnace has ceased so much that

the top of the furnace can be closed and the gases directed through the

chamber. Passing through A and B, there is no escape, except through

the revolving cylinder H, in which, as two-thirds of its size are immersed

in water, the flames are thoroughly cooled, and the dust precipitated

either in the water or on the walls of C.

The walls of the two compartments of the chamber are cooled and

kept wet by the jets a a, which throw water against them in a con

tinuous shower. The uncondensed gases then pass off into the chim

ney D.

The cylinder in this chamber revolves sixty-five times per minute,

when in action. The velocity imparted to it must, of course, be com

mensurate with the quantity of gases evolved from the furnace.

The bottom of the chamber slopes from all sides to the discharge-

valve H, through which the accumulated dust is drawn off every twenty-

four hours into settling-tanks outside of the furnace-building. From

these the clear water is drawn off every twelve hours. The bottom of

the condensing-chamber is again filled, by means of a hose, after every

cleaning.

To keep the water at the level c, an escape is provided to run off the

water brought in coutinually by the jets a a. The roof of the chamber

is constructed of slightly-arched f inch boiler-iron plates, which are laid

on loosely.

There are several improvements which suggest themselves for this

chamber, as, for instance, some way of preventing the settling of dust

in A, which can be effected by bringing the top of the arch under A to

an angle of about 45°, or by inclining the whole canal steeply

upward or downward. The size of the chambers is also smaller than
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it ought to be. Ia fact, I do not doubt that with two chambers at least

16 by 16 feet and 25 feet high, to be cooled by sprinklers from above,

the no doubt troublesome cylinder and screw might be dispensed with

altogether.

As the chamber is now, however, it does very good work, saving, on

the whole, about 11 per cent. of the ore smelted as dust. There are no

smelting-works in Utah of which as favorable a record in this respect

can be given.

In the further treatment of the first or lead matte, a beginning has

been made by several works in Utah,where an increased quantity of sul-

pharets has been encountered as the mines advanced in depth. Lead-

matte has been made for years in the West, and the total loss incurred

by disregarding it has been large enough, as I have shown in a former

paper ; but the amounts of silver and lead thus squandered at individual

works were not sufficiently important in the eyes of the inexperienced

to induce them to treat a product of which they knew nothing, and

which for years was designated as " iron." Since, however, more abun

dant sulphurets have begun to occur in the ore, a very largely increased

production of matte has taken place, which in some cases has been

equal by weight to the product of lead.

Mr. Wartenweiler, of the Winnamuck, first began, in Utah, to roast

his matte and to use it in the ordinary way in subsequent ore-smeltings

as a very welcome flux. Others, and notably the Sheridan Hill Works,

have since followed his example. All have found that besides the advan

tage of extracting the larger part of the lead and silver from the matte,

there are other very material gains in doing so. Mr. Wartenweiler says

that by using the matte he did not only lessen the quantity of costly

iron-ore flux from 20 per cent. to 3.5 per cent. of the charge, but that

also the quantity of fuel used per ton of smelting-mixture was very

largely reduced. His data permit the calculation of the exact saving

in the consumption of fuel, which is 28 per cent. of the quantity formerly

used. In other words, while 409 pounds of coke per ton, or 20.4 per

cent. of the charge, were used before roasted matte formed a part of the

mixture, only 293 pounds per ton, or 14.6 per cent. of the charge, were

necessary after the change was made. The total additional cost in

rehandling and roasting the matte (portions of it three and four times) is

certainly not more than $4 per ton. Eventually, of course, a small frac

tion of the original bulk remains as argentiferous and often anriferous

copper matte, which is not further treated and sold in that shape.

The introduction of water-jackets instead of fire proof material used

in the emelting-zone of the shaft-furnace is another step forward, which,

at least for Utah and Cerro Gordo, where fire-brick or other refractory

material is excessively high, cannot be regarded as of doubtful merit.

These jackets are. simply hollow iron castings, occupying about 3 feet

6 inches in height on the outside of the hottest part of the furnaces.

The water-space is from 2J to 4 inches. The tuyeres were first cast in

one piece with the jacket-sections where the furnaces were round, or the

side and back castings where they were rectangular. Bat it was soon

found far better to leave openings and insert wrought-iron tuyeres. For

when a cast tuyere cracked, which was frequently the case, the whole

section or side of the jacket, as the case might be, had to be removed,

which is no easy matter with a furnace in blast. Otherwise the appli

ance proved very satisfactory, the increase in the consamption of fuel

being insignificant ; and there is no doubt that it will be largely used in

the future. Where the water used holds appreciable quantities of min

eral in solution, a form of the jacket preferable to the present one will

H. Ex. 177 26
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undoubtedly be simple cast plates provided with a water-trough at the

lower extremity to carry off the water, which is continually forced in

many small streams against the top.

The introduction of the Ziervogel process, for the extraction of silver

from copper mattes, at the works of the Boston and Colorado Company,

at Black Hawk, Colorado, has been a perfect success, both technically and

financially.

The increase in the production of argentiferous and anriferous lead in

the far West over that of the previous year has been large. This was

not so much due to the erection of additional works as to better man

agement in keeping a number of those in existence regularly at work.

The following is a comparative statement of the production during the

years 1873 and 1874 :

Production of icork-lead.

1873.

■o

1874.

\i1 li
a

Where produced. b-J
a

o E a
4 >

1

B (8
t« 0

Si *i

J ¥

E Gotd, tea

• R
K ■

12, 812 J5, 063, 235 11, 516 93, 865, 419

3,566 2,901, 191 . 15,474 4,332,720
4,000 920,000 5,095 1,680,000

Montano, Colorado, 3D0 144,000 375 180,000

26,078 9, 028, 426 32,400 10, 058, 139

CHAPTER X.

THE DISTILLATION OF ZINC-SILVER ALLOY.

The subject of this chapter* may be more precisely stated as the

American method of treating by distillation the ziac-silver-lead alloy

obtained in the desilverization of lead.

Although this process has been in successful operation for nearly five

years, superseding, gradually, all other processes having in view the

same end in almost every lead-refinery in the country, no description of

it, giving economical data, has ever appeared in print, nor has the

process been known in its details to any considerable number of engi

neers beside those conducting it at their works.

A discussion of this subject at the present time becomes especially

interesting in view of a late publication in the Prussian ministerial

organ for mining and metallurgy, by Dr. Wedding, in which the method

of treating the zinc-silver-lead alloy by distillation, as finally settled npon

at Tarnowitz, is very minutely and fully described. It is the more

interesting, because in that article reference is made to the American

method in an unfavorable light, while, at the same time, it is clear from

the article itself that the most important details of the process, aside

from the fact that it is conducted in black-lead retorts, were not at all

understood. In publishing herewith the details of our American method,

* It was prepared chiefly by Mr. A. Eilers, and has also been read as a paper before

the American Institute of Mining Engineers.
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one of my objects is to invite comparisons between our simple and direct

process and the elaborate one at Tarnowitz.

In extracting the silver from work-lead by means of zinc, it is always

the intention, in this country, to obtain a zinc-crust so rich in silver that

the rich lead resulting from subsequent distillation contains from 8 to

10 per cent. of silver, or even more. Where the ordinary work-lead of

the western smelting-works, contaming from 100 to 300 ounces of silver

per ton, is treated, from 1.4 to 3 per cent. of zinc is used ; and it is only

necessary to use the second and third additions of zinc again in a subse

quent operation as addition No. 1, in order to bring them up to the required

standard, the No. 1 of the first operation being already rich enough for

the purpose contemplated. When poorer work-lead is treated, (which,

by the way, does not often occur,) the same object is reached by the

repeated use of the No. 1 zinc addition as above mentioned in regard

to additions 2 and 3 of the ordinary process. One object in making the

zinc-crust so rich in silver is to render it less liable to oxidation in the

following liquation ; another, to shorten and therefore cheapen the dis

tillation itself.

The rich zinc-crust is liquated at some works in reverberatories, at

others in kettles standing for that purpose near the large desilverization-

kettles. It is, however, always the aim not to produce any oxides, and

for that reason the temperature is kept exceedingly low, and access of

air is limited as much as possible. In this fact lies the fundamental dif

ference between our American distillation and that at Tarnowitz. In

carrying liquation not nearly so far, and therefore not producing any

oxides, we get rid at once of an immense amount of work, which the

oxides formed at Tarnowitz occasion ; and our immediate product of

silver reaches, in consequence, a far higher percentage.

The liquated zinc crust was subjected to distillation before 1870, by

Mr. Balbach, of Newark, but the process was at that time very expen

sive, in consequence of the frequent breaking of retorts, which cost

from $14 to $16 apiece. The retorts then nsed were made of the same

material and of the same shape as Ihose used to-day. They are made of

New Jersey clay and chamotte, and contain abont 25 per cent. of plum

bago. But at that time the neck of the retort had to be freed from the

surrounding brick and lowered every time at the end of a distillation,

and this handling of the retort while white-hot cansed frequent break

age. This most serious objection to the process was, however, removed

in 1870, by the invention of Mr. A. Faber du Fanr's til ting-retort fur

nace, which has since been introduced in the majority of works in this

-country. The accompanying drawings, Figures 1, 2, 3, 4, 5, represent

this furnace and require no further explanation.

The process of distillation now is as follows: The retort-furnace is

heated gradually by means of coke* until the retort has become dark-

red. Then it is charged by means of a small copper shovel with

liquated zinc-crust, which has previously been subjected to what is

incorrectly called granulation, t. e., after having been taken from the

liquation -furnace it is spread, still soft, on a clean iron plate in front of

it, and here cut up, by means of a shovel, into pieces of about 1 to

cubic inches. According to the richness of the alloy and the size of the

retort, a charge filling the retort to the neck consists of from 250 to 400

pounds of alloy, with which from 3 to 5 pounds of small charcoal, of bean

to nut size, have been mixed. Next the condenser is put on. This may

* At one works in the West crnde petrolenm is said to hnvo been used instead of coke.

This is probably so fir advantageous, as thereby the formation of slag-accretions' on

the outside of the retort is prevented.
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either be made for the purpose, being in that case simply a truncated

cone of fire-clay, about 2 feet long and of an inside diameter at the base

a little larger than the ontside diameter of the retort, or it may be an

old retort, which it is unsafe to expose to the white-heat required for

distillation, and which is thus made to do duty for a while longer. t The

temperature is then at once raised to white-heat, and kept so until the

distillation is complete. The operation lasts from eight to ten hours,

according to the percentage of zinc in the alloy. During all this time it

is only necessary to keep the retort uniformly at a white-heat. If this

is neglected, a crust of chilled alloy is apt to form on top of the metal-

bath, which, upon a renewed raising of the temperature, would canse

an explosion in consequence of zinc-fumes snddenly developed under the

crust. An occasional introduction of a small iron rod into the retort

through the condenser serves to show the workman whether he has kept

the temperature high enough. Experienced men never make a mistake

in this respect. The metallic zinc, collecting in the condenser, and

retained there by a rim of blue powder and oxide of zinc, forming

around the month, is from time to time tapped, and the blue powder and

oxide are quickly scraped into iron vessels, from which the air can be

exclnded, the object being to prevent the oxidation of the blue powder.

When sufficient metallic zinc has thus been collected, it is remelted in a>

kettle under a coal covering, the oxide and impurities are taken off, and

the metal is cast into plates, which are again used for desilverization.

From 40 to 50 per cent., and sometimes more, of the zinc originally added

to the work-lead is thus regained in the form of plates, which contain

only a trace of silver. The blue powder and oxide, containing no more

silver than the metal, and comprising about 10 to 20 per cent. of the

original zinc, are sold to zinc-works. Thus, about 50 to 70 per cent. of

the original zinc is obtained again, the remainder having been partly

retained by the desilverized lead, the contents of which jn all cases

amount to the somewhat constant figure of 0.7 to 0.8 per cent. of zinc to

the whole mass of lead, and partly lost as oxide escaping from the mouth-

of the condenser.

When, in spite of a continued white-heat, the zinc-vapors are devel

oped only very sparingly? the process is carried as far as policy per

mits, the rich lead containing then still a trace of zinc At the same

time it is desired that the zinc-contents of the rich lead should pot be

more than a trace, in order that serious losses from this cause may be

avoided in the subsequent cupellation. The condenser is then taken

off, so that the zinc-fumes still in the retort may more readily escape,

and the furnace is left to itself for a few minutes. Meanwhile a small

two-wheeled wagon, carrying a cast-iron pot lined with molder's sand,

of the iron-casting houses, is brought in front of the retort, and by tilt

ing the whole furuace the rich lead is transferred in a stream to the

kettle. After having here cooled a while, the metal is poured into lead-

molds, previously washed inside with lime-milk, and well warmed, by

tilting wagon and basin together. These molds are only half filled, in

order to produce thin bars, which are handier afterward for gradual

addition on the English cupelling-hearth. The residue remaining in

the retort after the discharge of the rich lead, and consisting of a little

charcoal and slag, is scraped out with an iron hook, while the retort is

yet tilted. The larger pieces of coal go back into the retort in the next

distillation. The smaller stuff and slag is kept separate, and is after

ward added in the smelting, daring which the rich litharge is reduced,

or sometimes it is immersed in poor lead. The entire quantity pro

duced during any one distillation should, after sifting out tie large coal.



METALLURGICAL PROCESSES. 405

not weigh over a pound or two. If no dust or dirt has been allowed to

get into the alloy before distillation, and if the temperature has been

kept high enough during that process, inclnding the discharge of the

retort, the remaining scraps will always be found insignificant.

A handful of fine charcoal-dust is now thrown into the discharged

retort, the object being to prevent the oxidation of small lead globules,

becanse litharge once formed would 60on destroy the retort. Next, the

furnace is turned back to its original position, the grate is cleaned,

accretions of melted ashes which may have formed ea the sides are

broken off, there is new coke added, and the retort is at once filled with

a new charge. A retort outlasts now from fifteen to thirty, or an average

of about twenty, distillations, the retorts becoming unserviceable princi

pally on account of accretions on the outside, which are melted coke-

ashes. To obviate this, firing with crnde petrolenm and flame-fire from

gas-generators have been proposed. Both ways are, no doubt, practica

ble, and the latter especially will result in a large saving in fuel.

The following are the results of two campaigns of the Pennsylvania

Lead Company, at Pittsburgh, for which I am indebted to Mr. E. F.

Eurich, the metallurgist and superintendent of the works. In one of

these, unrefined work-lead, as it comes from the shaft-furnace of the

company, was treated ; in the other, work-lead refined before melting

it down in the desilverization-kettle.

I.—DESILVERIZATION OP WORK-LEAD DrRECT FROM THE SHAFT-

FURNACE.

To the kettle : Impure work-lead 87, 294 lbs

Taken off: " Schlicker," (cupreous oxide} 3, 497 lbs

, Ag. oz.

Remains : Pure work-lead 83, 797 lbs with 6,305.6

To this was added : Zinc 1, 760 lbs = 2.1 per cent.

The zinc crust after liquation was 9, 525 lbs

" Abstrich" from dezincation of poor lead. . 7, 810 lbs

Oxides and metallic lead from market-kettle. 1, 000 lbs

Lead from liquation of zinc-crust 808 lbs

Market-lead 67, 104 lbs

DISTILLATION OF LIQUATED ZINC-CRUST.

The liquated zinc-crust was subjected to distillation in twenty-seven

charges. Average charge, 353 pounds of alloy, with f pound of small

charcoal. In twenty-four hours two distillations were effected in each

retort.

Charged : Liquated zinc-crust 9,525 pounds.

Charcoal . 108 pounds.

Result : Rich lead 7,609 pounds.

Metallic scraps 390 pounds.

Charcoal, with little metal., not weighed.

Metallic zinc 770 pounds.

Blue powder and oxide not weighed.

Coke used, 410.4 bushels, at 40 pounds= 1.7 pounds per pound of zinc-

crust.

The metallic scraps were immersed in poor lead on the cupelling test,

and then cupelling was continued in the usual way, by adding rich-

lead bars from time to time. By the immersion of the scraps in poor

lead, 230 ounces of silver were extracted from them.
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Resalts :

1. Control of silver.

In refined work-lead 6, 305.6 oz.

Obtained and proved :

Silver tapped from test, 6,098.75 ounces, at

.980 fine 6,031.66 oz.

Small pieces of silver from test, 150 ounces,

at .970 fine 146.50 oz.

Directly-obtained silver 6, 178.16 oz.

Silver in market-lead, 0.33 ounce per ton in

67,104 pounds 11.18 oz.

6, 189.34 oz.

This leaves in litharge, hearth, retort-scraps, oxides, and

scum from immersion, and liquation-lead 116.26 oz.

6, 305.6 oz.

And the direct product of silver is 98.1 per cent.

2. Control of lead.

Unrefined work-lead 87, 294 lbs.

Obtained and accounted for :

" Schlicker," 3,497 pounds, at 80 per cent ... 2, 797 lbs.

Lead in zinc-crust 7, 765 lbs.

Soft market-lead 67, 104 lbs.

Oxide and scum from market-kettle 1,000

pounds, at 95 per cent 950 lbs.

Liquation lead 808 lbs.

Oxides from dezincation, 7,810 pounds, at 80

per cent 6, 248 lbs.

85, 672 lbs.

Loss, about 1.9 per cent , 1, 248 lbs.

n.—DESILVEEIZATION OP REFINED WORK-LEAD.

To the kettle: Lead 62, 895 pounds, with silver 6, 165.9 ounces.

Added: Zinc 1,260 pounds.

Produced: Liquated zinc-

crust 6, 362 pounds.

"Abstrich" from dezincation

of poor lead 3, 500 pounds.

Oxides and metallic lead

from market-kettle 700 pounds.

Market-lead 53, 420 pounds.

DISTILLATION OP* LIQUATED ZINC-ORITST.

The liquated zinc-crust was subjected to distillation in twenty charges.

Charges and time required were the same as in the first campaign,

Charged : Liquated zinc-crust 6, 362 pounds.

Charcoal 80 pounds.

Result: Richlead 5, 221 pounds.

Metallic scraps, charcoal, zinc, and oxides not weighed.
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Coke used, 276 bushels, at 40 pounds=1.73 pounds per pound of

crn.-t.

The residue in the retort after the discharge of the rich lead, i. e.,

metallic scraps and charcoal impregnated with metal, was not divided

into two classes, as in the former case, but was all kept together, to be

added in the reduction of the rich litharge at some future time. There

was, therefore, no immersion in poor lead in this case, and, consequently,

a smaller direct product of silver than in the previous campaign.

Results :

1. Control of silver.

In refined work-lead. 6, 165. 9 oz-

Obtained and proved :

Silver tapped from test 5,714.5 oz., at .989 fine. 5, 645. 9 oz.

Small silver pieces from test, 115 oz., at .970

fine 111. 5oz.

Directly obtained 5, 757. 4 oz.

In litharge, 5,209 pounds, at 30 ounces per ton. 78. 0 oz.

In market-lead, 53,420 pounds, at 0.33 ounce

per ton 8. 9oz.

5, 844. 3 oz.

This leaves in hearth and retort-scraps 321. 6 oz.

6, 165. 9 oz.

And the direct product of silver is 93.3 per cent.

2. Control of lead.

Refined work-lead 62, 895 lbs.

Obtained and accounted for :

Market-lead 53, 420 lbs.

"Abstrieh " from dezincation, 3,500 pounds, at

80 per cent 2, 800 lbs.

Oxide and metallic scum from market-kettle,

700 pounds, at 95 per cent 665 lbs.

Lead in zinc-crust 5, 002 lbs.

61, 887 lbs.

Loss, 1.7 per cent 1, 008 lbs.

62, 895 lbs.

In both campaigns above cited the loss of lead, which will take place

upon reduction and further treatment of oxides and other intermediate

products, is not taken into account, as it could not be directly ascer

tained. From former experience, however, the total loss of lead in refin

ing, i. e., adding to what is given here, the loss in the further treatment

of all middle products, is from 3 to 4 per cent. of the original weight of

the unrefined work-lead.

It is to be regretted that the direct proof could not be furnished

that the silver, not directly produced, is really all in the various inter

mediate products given above. But as long as the works are not so

situated that these by-products can be worked by themselves, this can

not be. done, and we must be satisfied to find at the end of each year,

when the balance is struck, that the supposition has been correct.

Although not strictly within the scope of this article, I will add here,
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for the satisfaction of those who think that no market-lead pure enough

for the manufacture of white lead is made in this country, that the

Pittsburgh works, as well as two others, do regularly produce an article

of unsurpassed purity.

Since new and large desilverizntion-kettles have been introduced and

so set as to prevent an inconvenient cooling of the upper part during

skimming, the silver-contents of the refined lead have been brought

down to the low figures of from 4 to 8 grams in a ton. These limits

can now be maintained regularly. The following is a late analysis by

Dr. O. Wuth, of market-lead produced from Utah and Colorado* ores,

and subjected to desilverization by zinc without a preparatory refining.

The sample was taken from one out of ten charges, all which were made

up of lead obtained from the same ores. This lead is used by the Pitts

burgh White-Lead Works, which, I believe, are substantially under the

same control as the smelting-works :

Ag 0.00042

8b 0.00051

Cu 0.00007

By comparison with the analysis of the great majority of the foreign

brands, used for the same purpose, it will be observed that the Pitts

burgh lead is superior, and ranks with the best made in any part of the

world.

The only unsatisfactory feature of this American method of distilla

tion is the large consumption of fuel which is connected with it in the

present apparatus. This has led to the construction of other furnaces,

which are heated either by flame-fire or gas, and though at present the

general results obtained are still doubtful, the saving of fuel intended

is absolutely proved. ,

Of these furnaces I will here mention the two following:

1. The furnace constructed lately by Mr. Faber du Fanr, which is

represented in Figs. 6, 7, and 8.

The furnace is heavily armed with cast-iron plates and cross-pieces.

The same apparatus can, by slight alterations, be adapted to gas-fire.

In this case the grate is lowered about a foot, and provided with under

and over blast from hot-blast pipes arranged in the flue d. The top

wind, to ignite the gases, would have to enter in jets arranged across

the inner edge of the fire-bridge. The better way, however, proposed

by Mr. Faber du Fanr, is to have a separate and stationary gas-appa

ratus, so arranged that when the retort-furnace is tilted the fire-bridge

will be lifted off from the combustion-apparatus.

2. The furnace constructed by Mr. W. M. Brodie, first at the Mont-

fomery works, near Bloomfield,' N. J., and lately at the works of the

lessrs. Tatham, near Philadelphia. It is represented in Figs. 9, 10,

and 11.

This furnace contains six graphite retorts of the common pattern used

in this country heretofore for the purpose of treating zinc-crust. They

are arranged in two rows, the upper ones lying over the spaces between

the lower ones, in the position shown in the drawing. Fire-brick arches

keep the flame from striking directly against the retorts. These are
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tapped, when ready for discharge, by means of J-inch boles bored in

the lower edge of the bottom, the rich lead being conducted into molds

through black-lead gutters. The fire-grate is provided with under-blast,

which is heated in pipes lying in the main flue. The six retorts hold

2,600 to 3,000 pounds of zinc-crust, according to the degree of liquation

that it has been subjected to. The time required for one operation in

this furnace is from twelve to twenty hours, according to the material

operated upon. Clean scum, resulting from refined work-lead, requires

about twelve hours ; impure crust, resulting from badly-refined, espe

cially from cupriferous, work-lead, requires naturally a much longer time.

The former leaves, after tapping, scarcely any residue but charcoal in

the retorts; the latter leaves a considerable quantity of dross. It is,

therefore, policy to refine the lead as completely as possible before

adding the zinc, even if there is so little dross in the work-lead, as re

ceived from the shaft-furnaces, that it would apparently not pay to sub

ject it to a refining before the addition of zinc The quantity of fuel

used in this furnace is 2,240 pounds of soft coal per ton of zinc-crust.

One man attends with ease to the six retorts. The product of silver

and zinc is not different from that obtained in the Faber du Fanr fur

nace; but the time required to finish an operation is far longer in this

case. But perhaps this may be remedied by a larger grate-surface, and

by having the retorts made in the future with a prolongation in the

bottom, the object being to render possible such a position of the retort

in the furnace that the flame can play around every part of it which

contains metal.

CHAPTER XI.

SILVER LEAD SMELTING AT THE WINNAMUCK SMELTING

WORKS.

In a previous report these works, and the process in operation at the

same in 1874, have been described in detail. Since then, however, the

changed character of the ores has rendered necessary material additions

to the works, and alterations in the process heretofore followed.

For the following details of the work done during 1874, and the pres

ent aspect of affairs, I am indebted to Mr. Alfred Wartenweiler, the

metallurgist in charge. This gentleman was the first in Utah to intro

duce matte-roasting processes, and to subject the lead-copper matte

formed in the ore-smelting to intelligent further treatment. Since then,

several other works have imitated him in this respect.

The ores smelted during 1874 came partly from the Winnamuck and

the Wahsateh, and partly from various other mines, the latter having

been bought, principally, toward the end of the year. v

The Winnamuck ore, mined duriug the year, may be divided into two

classes, that from the old upper workings of the mine being mostly

oxidized carbonate and sulphate of lead ; the other, from the lower por

tion of the mine near water-level, being a mixture of galena, iron and

copper pyrites, and zinc-blende. These two classes were carefully kept

apart at the mine, in order to facilitate as good and perfect a working

of the last-mentioned class as could be done under existing circum

stances, i. e., with imperfect appliances, procured at the spur of the

moment, and under the pressure of supplying the furnaces with ore as

won as possible. The average assay of sulphureted ore during the year
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was, in silver, 55.5 ounces per ton, and 16 per cent. of lead; of oxidized

ore, in silver, 52.48 ounces, and 23.13 per cent. of lead. The records

show, however, great differences in values between the beginning and

the end of the year. While in January and February, ore with 30 to 35

per cent. of lead and 30 to 50 ounces of silver per ton was smelted,

November and December furnished ore, the average contents of which

were 15 to 20 per cent. of lead, and 50 to 75 ounces of silver. In fact, it

has been considered a rule at this mine that the higher the ore assays

in silver, the lower is the percentage of lead, and the reverse.

Silica and alumina represent the gangue. The average of six differ

ent tests made shows :

Si03 41.16 A1203 8.31

Fea 03 3.99 CaO ... 2.10

The Winnamuck ore showing a gradual decline in its contents of lead,

it became necessary to either purchase another mine, containing ore

with a high percentage of lead, or to purchase such ores. In January,

1874, the company bought the Wahsatch mine, situated on the eastern

slope of the range. For a few months the ore from this mine was of

great assistance to the smelting, as it contained 48 to 52 per cent. of

lead, and 9 to 12 ounces of silver per ton. But 500 tons of snch ore, and

about 240 tons of second-class, containing 35 per cent. of lead, exhansted

the mine.

Spanish ore, of which there had been about 400 tons lying at the works

for over two years, was next used to make np the deficiency in lead.

But although it fulfilled the requirements in this respect, it certainly did

not improve the smelting otherwise, as it contained 32.5 per cent. SiOs.

A few other small lots of ore were bought, such as Nez Perce" and Utah,

but these, too, were of such a composition as to add only more difficulties

to the smelting operations. The amount of flux used during the first

eigbt months of 1874 was enormous, amounting often to 33 per cent. of

the ore-charge, and consisting of hematite, at $18 per ton, and limestone,

at $4 per ton. Later in the year, after roasting-processes had once been

thoroughly established, the amount of fluxing-material was reduced 50

per cent. and more.

The iron-ore received from Wyoming during the year was of a very

inferior character. Up to June, it averaged 65.6 per cent. of metallic

iron ; from June to November, only 54.9 per cent. Of late, large cob

bles of the hardest flint are intermixed with the hematite. After Novem

ber, the use of iron-ore in the furnaces was stopped entirely. In its

stead " South Star" and " Titus" ores were bought. They are known as

probably the most basic ores of the Cottonwoods. Large quantities of

roasted ore and matte were used at the same time.

A trial of some Tintic iron-ore was made earlier in the fall, with such

limited quantities as to leave the result uncertain. An analysis of this

ore showed 69 per cent. of sesquioxide of iron and 4.2 per cent. of lime.

The principal fuel used was coke, the supply of charcoal being limited

and very uncertain. It has, however, been found very advantageous to

use some charcoal mixed with the coke. This has, of course, the effect

of lightening the column of charges, and of leaving the smelting-mixture

less packed. It therefore permits a more perfect play of the blast than

the use of coke alone, which renders the columus in the furnace so dense

that the blast cannot sufficiently penetrate.

The waste and shortage on both coke and charcoal has been tremen

dous. The charcoal delivered at the works was mostly soft and spongy,

and its calorific effect was, therefore, very unsatisfactory. One-half of
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it was reloaded from broad-gange railroad-cars into narrow-gange cars,

and a large amount of fine coal was thus made. Not less than 24 per

cent. of waste was measured out during the year.

Two different kinds of coke have been delivered at the works—Saint

Louis and Connellsville. The supply of the former -vas stopped early in

spring, as it was found unfit for smelting-purposes. Pieces of slate, from

the size of hazel-nuts to ten and fifteen pounds weight, were picked out

from this fuel. .

The coke lately delivered by Morgan & Co., of Pittsburgh, was a very

fine article, but when finally laid down at the Winnamuck works, hard

and dense as it was, a waste of from 10 to 12 per cent. would be found.

Loading, two or more transfers, unloading, &c, converted a large

amount into powder, and tons upon tons have been carted away. Such

a loss is hard to bear, where the price of the article in question runs up

to $35 per ton. To remedy it in some measure, perhaps the only way

would be to mix the dust with tar, and to press it into small bricks.

The rapid burning out of the fire material has been encountered by ,

the use of cast-iron water-jackets of 3 feet 6 inches in height, the inside |

plates being J inch and the outside one f inch thick. The water-space

is 3 inches. These jackets are made in six sections, answering to the

periphery of the furnace. They are held in position by a stout iron

band. The first, constructed in 1873, has been replaced by another

pattern, principally becanse the former ones were cast with tuyere and

jacket all in one piece. The tuyere projected about 14 inches into the

furnace, and as it was the most exposed part, it very soon cracked and

was found leaky. This necessarily required the instant removal of the

jacket, which, with a furnace in full blast, was an exceedingly uglyjob,

cansing much loss of time. The jackets were, therefore, cast with sim

ply an opening for a tuyere in the center of each section. By this

means two great advantages were gained. First, wrought-iron tuyeres

could be used independent of the jacket; and second, by selecting

tuyeres of not less than 20 inches in length, the section of the furnace at

the tuyere-line could be changed ad libitum, at the option of the metal

lurgist, at any time during a campaign. During a period of seven

mouths, after the introduction of this improvement, not one tuyere or

water-jacket has been found in bad condition. The furnaces could make

campaigns of from sixty to ninety days. Many objections, on theoret

ical grounds, have been raised to the jackets. But, considering the ex

penses incurred every month in rebuilding and repairing a brick fur

nace, the economical advantage in works situated like the Winnamuck

is decidedly on the side of the water-jackets, even if we admit an in

creased consumption of fuel. Comparing the records of the previous

smelting in fire-brick furnaces with those obtained by smelting with

the help of jackets, the increase in fuel used figures up to about -fa,

but by starting a furnace carefully, the difference is only nominal.*

Alter two or three days run of a furnace, the inside of the jacket is

coated with what might be termed artificial galena, from 4 to 6 inches

thick, preventing the coroding of the iron perfectly, and being a good

non-conductor of heat.

Up to the spring of 1874, no attempt was ever made to make use of

the large amounts of sulphureted ore from the lower portion of the

mine.

* Mr. Wartenweiler seems to overlook the fact that his comparison with former

campaigns is not a fair one, becanse in the late campaigns he had the advantage of

nsing partially-roasted ore and matte in his charges, which tends greatly to diminish

the consumption of fuel.—R. W. R.
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In May, a small reverberatory furnace was constructed, at great ex

pense, cansed mainly by costly and difficult excavations. This furnace,

roasting only very limited quantities and losing a large portion of the

heat in the flues, proved naturally a very expensive experiment. The

same difficulties experienced in building the first presenting themselves

for any lateral extension of a second furnace, a double-hearth reverber

atory was constructed ; the lower one being at a height of 3 feet 4 inches

from the ground, and having an area of 9 by 17 feet; the upper one is

worked from a platform, and has a roasting-surface of 9 by 15 feet. The

fire-box, built outside and independent of the furnace, delivers its flame

over a perforated fire-bridge, whence it passes over the ore on the lower

hearth, ascends through a narrow flue, 6 feet by 6 inches in section, and

8 feet 6 inches high, into the upper hearth, here over another layer of

ore, and then turns over the arch of the upper chamber into the flues.

A great saving of labor and fuel has been effected in this manner, the

ore coming into the finishing-hearth already partially roasted. When

ever a roasted charge is drawn, the whole column of ore passes along

the entire length of the two hearths, and another charge is fed in from

the top. The two chambers contain always four charges, of one ton

each. The entire cost, stack excepted, of this furnace amounted to

$1,650. The fuel required for twenty-four hours consisted of 1,400

pounds of coal, (lignite,) and there were four laborers required to roast

8,000 pounds of ore. The old reverberatory required the same amount

of fuel and three laborers, who could roast only 5,000 to 6,000 pounds

of the same ore.

All the ore coming from the lower levels of the mine was run along a

track directly over the track of the double hearth, and dumped over an

iron screen, allowing half-inch pieces to pass. The fine ore falling on

the top of the furnace near the feed-hole, rendered the filling in of a

charge a job of only a few minutes' duration. The coarse pieces passed

over the screen into a chute, which delivered the ore to a flat below the

works, to be here roasted in stalls or pits.

Owing to the character of the ore, the roasting of a furnace-charge to

a point where it is called " dead " was impossible. There might have

been a more satisfactory result had all the particles of ore been of nearly

the same size. As it came to hand, the size varied from dust to half-

inch. It was a combination of 25 per cent. galena, 45 per cent. iron and

copper pyrites, and 5 to 10 per cent. zinc-blende; and whoever has tried

to roast such a mixture will understand the difficulty in the way of a

quick and, at the same time, good roasting. The consequence was, of

course, the formation of a large amount of accretions gathering in the

blast-furnace, near the feed-hole, in such quantities as to interrupt the

campaign. After four or five weeks this mass generally had to be re

moved by blowing the furnace down partially and breaking the lumps

off. The total costofthis imperfectroasting in reverberatories was $5.10

per ton of ore, coal costing $12 per ton and labor $3.50 per day.

The pits, or roasting-heaps, were put up in the usual manner, on a

double layer of wood. On eight cords of this there were generally piled

about 250 tons of coarse ore ; lour to six chimneys, consisting of small

sticks of wood, having been constructed in the heaps to facilitate the

lighting of the heap at the start, and insure a good dranght. Such

heaps usually burn from two to three months, and were put up at a cost

of 75 cents per ton. At the time of writing this article, 400 tons of this

roasted ore are being shipped, having been sold to other smelting-works,

at a net profit to the Winnamuck Company of $40 per ton.

The first roasting-stalls put np were built of pieces of slag, cemented
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by a little mortar, and consisted simply of two side walls, 5 feet 6 inches

high and 18 inches thick, with an inclined floor between. They were

nsed principally for the roasting of matte, receiving at the starting of a

fire l| cords of wood and 60 to 70 tons of matte, which burned through

in about four weeks. The cost of roasting in these stalls was $1 per ton.

Two covered or arched stalls, having a stack in the center to carry off

the fumes, gave especially satisfactory results. The average cost of con

struction of the stalls was $58 apiece. An experiment made with a

shaft roasting-furnace, with interior flre-place, to be charged at the top

and drawn at the bottom, was not very successful. As long as ore was

roasted in it, carrying a considerable portion of galena, it did very well ;

but. with a large amount of pyrites intermixed, the heat was so raised as

to bake and sinter the whole contents, which had then to be removed

with bars. This proved too expensive, although the furnace did not

consume any fuel after being started. When the dranght was shut off

below, and a number of openings in the side walls were relied upon to

furnish a limited amount of air, the latter could not penetrate to the

center, while the ore remained unaltered.

To obtain a tolerably good product in only one fire, all the roasted

ore or matte from heaps, stalls, or kilns had to be picked over, and all

the unroasted and partially-roasted stuff had to be put back into a

second fire.

The average assay of lead-matte (first matte) produced during the

year was 12 per cent. of lead and 56 ounces of silver per ton.

By the concentration of this first matte, produced during a period of

three months, about 30 tons of copper-matte, containing 12 per cent.

copper and 130 ounces silver per ton, were obtained. ' This product was

sold at about $115 per ton.

Slag-assays show during the year an average of 3*68 per cent. lead

and 2.41 ounces silver per ton.

A dust-chamber was added to the works in January, 1874, but being

of an inferior construction, aud, first of all, too small, it never did the

services required of such an apparatus, and the saving of flue-dust did

not amount to even 50 per cent, of the whole. About 110 tons were

collected during the year, assaying in silver 24.1 ounces, in lead 26.5

per cent. It seems a very curious phenomenon that the contents in

lead of the flue-dust should be higher than those of the ore, and this can

only be explained by the faet that the ore was mostly in the shape of

fine carbonate and sulphate, and that, as the condensing eapacity of the

chamber was small, the lighter gangue was blown beyond the chamber,

while the heavier lead-ore particles remained.

An entirely different slag from that produced when iron-ore and lime

stone were the only fluxing-materials was, of course, obtained after

roasting processes had been thoroughly established.

An analysis made in June, 1874, shows 38 per cent. silica ; another,

commenced in November, bat never finished, is as follows :

Silica . 25.31

Protoxide of iron 41.97

Alumina not determined.

Sulphide of iron * 6.25

Sulphide of lead not determined, but present.

Lime . , * « . . . . 21.06

Zinc 0.56

This seems to show that the roasting was entirely insufficient.
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The following is an average of ore, fluxes, and fuel since the intro

duction of roasting :

PonndB.

Winnamuck oxidized ore 110

Winnamuck roasted ore 110

Outside ores 180

Flue-dust 20

Iron-ore ' 20

Lime 40

Slag 80

560

Coke 70

Charcoal 11-5 bushel.

Charges before roasted ore was used, early in 1874, were as follows :

Pounds.

Winnamnck oxidized ore 200

Wahsatchore , 100

Iron-ore 90

Lime 40

Slag 20

450

Coke 80

Charcoal - 1 1-5 bushel.

It is plainly seen that a great advantage was gained by the intro

duction of roasting over the former way of smelting. It Dot only

reduced the consumption of costly hematite to a minimum, but there

was a decided gain in the use of fuel. The roasted ore and matte im

parted such a heat to the entire smelting-charge, that the weight of

charges could be increased by about one-third, and at the same time a

reduction of the quantity of fuel was rendered possible.

The average number of charges put through in twenty-four hours was

one hundred and five.

The quantity of matte produced with such charges was about equal to

that of the work-lead. This was certainly a very great, but only a tem

porary, loss. About 400 tons of matte were worked over during the

year.

The following ores and matte were smelted during 1874 :

Tods net.

Winnamnck oxidized ore 2, 124. 76

Winnamuck roasted ore 708.65

Winnamuck roasted matte 400.00

Wahsatchore 747.48

Ore from different mines 1, 699. 65

Total amount smelted 5,680.54

The consumption of smelting-materials is recorded as follows :

Tons.

Ore 5,680.54

Iron-ore 1,550.59

Limestone - 909. 45

Slag 92L78

Total material smelted 9, 062. 36
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Of fuel there was used, inclnding shortage and waste—

Coke 1,723.23 tons.

Charcoal 107, 521 bushels.

The losses of lead and silver can be calculated only approximately,

there being still about 130 tons of lead-matte on hand, containing 70 to

80 ounces of silver and 12 per cent. of lead. Leaving this matte out of

the question altogether, the losses of silver amount to 14.6 per cent. and

of lead to 21.1 per cent. It is clear that, after thoroughly sampling the

matte, and giving it its actual value in dollars and cents, these figures

will be materially modified.

The total silver-lead production during 1874 amounts to 893.601 tons,

representing a money-value of $290,706.66.

The machinery at the Winnamuck Works has been increased in

August by a new 60-horse-power engine and boiler, and a new No. 5

Root blower. The old 20 horse-power engine, after over three years'

continual use. was beginning to give out, being too weak for the severe

work required of it.

The total improvements at the works and additions thereto, made dur

ing the year, are enumerated as follows :

One 60 horse-power steam-engine, boiler, and buildings.

One No. 5 Root blower, counter-shafts, &c

Two reverberatory furnaces, flues, stack, and buildings.

Eight roasting-stalls, and. roasting-kiln.

One dust-chamber, (sheet-iron.)

These, together with au entirely new water-course, represent an ex

penditure of nearly $40,000. The old No. 4 and No. 5 Root blowers

are still at the works, and intended for auxiliary blast-engines.

In conclusion, it should be said that the whole future of the Winna-

muck Works rests with a complete system of appliances for separating

the sulphureted ores. The time is very near when no other ores but

these can be extracted from the mine.

It is not concentration, as commonly understood, which is needed, but

a separation of the different useful minerals. The zinc-blende, even, is

valuable in this case, and must not be thrown away.

A separation of the minerals in the Winuamuck ore, effected in a gold-

pan, some time ago, illustrated this fact plainly enough.

Three different samples were obtained by the washing, the assays of

which showed as follows :

Galena

Pyrites

Zmc-blende

68 per cent. lead, 62 ounces silver.

59. 5 ounces silver.

46. 1 ounces silver.

This, of course, does not represent an average of the ore in the mine.

The data are simply given to show the relation of the different minerals

as to their contents in silver. If the zinc-blende can be sold at reason

able prices to amalgamating-mills provided with a Stetefeldt or any

other good roasting-furnace, there will be no difficulty in treating the

two remaining portions profitably by smelting, and making a complete

success of the whole enterprise. This way of working and preparing

ores in a cheap manner previous to subjecting them to metallurgical

treatment is, however, advisable, not only for the Winnamuck Works,

but really for the majority of the Utah mines. Many of the Bingham

CaSon mines have already encountered the above mixture of snlphurets

in their lower levels, and all the rest are almost certain to find it, or

perhaps something worse, in the near future.
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CHAPTER XII.

THE GERMANIA REFINING AND DESILVERIZATION WORKS,

UTAH*

These works are situated about six miles south of 8alt Lake City, at

Flach's Station, on the Utah Southern Railroad. They were established

only a few years ago, and, on account of the enormous competition in

the business of desilverization and refining of lead, they have, like most

works of the kind in the country, been unable to run continuously.

Furthermore, the question of fuel is a very serious one for the works,

and on this account principally they are now stopped, waiting for the

completion of the Utah Southern Railroad down to the San Pete coal

fields, in Southern Utah. After this road is finished, it is expected that

coke, which now costs over $30 a ton, will be obtained for from $10 to

$12, and at this price the works will be able to run profitably.

Until December of last year, the works had been running most of the

time at about half capacity, receiving for treatment principally argen

tiferous lead from the Utah Smelting-Works and from those of Eureka,

Nevada. In the latter part of 1874, they bought for treatment from the

Richmond Company, of Eureka, a considerable quantity of lead which

had been already refined to a certain degree previous to leaving

Eureka.

The works were originally projected to desilverize and refine only

according to the so-called Flach system ; but at the end of 1874 a blast

furnace for smelting the lead-ores of the vicinity was erected, and sev

eral campaigns were made, and the last remnant of the Flach system,

namely, the treatment of the liquated zinc-silver alloy, together with

very basic slags, in low blast-furnaces, was abandoned. In its stead

the distilling-furnace of Faber du Fanr was introduced.

The treatment of the argentiferous lead has hitherto been as follows:

Twenty tons of bars are melted down slowly in a large reverberatory,

locally called the A furnace. According to the amonnt of impurities in

the lead, the molten metal remains here, exposed to a low heat and plenty

of air, for a shorter or longer time, the average being about eighteen

hours. After the first six or seven hours the covering of oxides, con

taining most of the copper and antimony and much lead, is taken oft'.

It amounts to from 1.5 to 2 per cent. of the original weight put into the

furnace. The oxides forming after this are not taken off, but left in the

furnace, after tapping the lead into the desilverization-kettles. The

object of this is to utilize in the refining of the second charge the ten

dency of litharge to give off its oxygen to substances more easily

oxidized. The drawing off from the furnace into the desilverization-

kettles is effected by means of a partly-covered spout which, on account

of the unfortunate location of the A furnace, is about 40 feet long, and

occasions, therefore, the formation of a great deal more oxides and

scraps than are desirable.

There are five desilverization-kettles. The two large ones, the so-

* This article was prepared for my report by Mr. A. Eilere, who visited the works

frequently during last summer, and wishes to acknowledge the kindness of Mr. A. von

Weise, the superintendent, and Mr. O. Billing, the manager of the works, in furnishing

detailed information.



GERMANIA WORKS—DESILVKRIZATION KETTLES.

 







 

LEAD REFIMNG FVMACE

\ fl oon
MARKET KETTLE.

VtR TIOALSzCTION OHLlWCD.

Scale

0 1



METALLURGICAL PROCESSES. 417

called zinc-pots, hold 42,000 pounds of metal each. They are walled in,

side by side, and immediately in front of them are the smaller liquation-

kettles, Nos. 3 and 4, which hold 7 tons each. In front of these is the

smallest kettle, holding 4 tons, which is used for liquation to dryness.

The whole arrangement is in the shape of a triangle, Nos. 1 and 2 form

ing the base, and No. 5 the apex, as shown in the accompanying sketch.

The lead treated here contains from $150 to $350 per ton in gold and

silver. According to the richness of the material to be treated, there is

from 1.8 to 2.6 per cent. of zinc added in either No. 1 or No. 2 kettle.

The zinc is added in three, sometimes four, portions. Instead of

using pure zinc for all these additions, the practice of using the second

and third scum of a previous operation for the tirst, and sometimes also

for the second, addition in a subsequent operation has, during the last

year, been introduced. By this means a very large saving of zinc has

been effected. Each addition is mixed with the lead for from one half

to three quarters of an hour, the temperature being maintained above

the melting-point of zinc Then the fire is drawn and the kettles are

allowed to stand long enough' to permit the charge to cool, and the

zinc-silver alloy to rise to the surface, the lead below remaining, of

course, liquid. This requires, in the summer, not less than four hours,

and in the winter only about two. The scum is now taken off with

perforated ladles and transferred to pot 3 or 4. If it is the scum result

ing from the first zinc addition, it is, after a partial liquation, immedi

ately transferred to pot No. 5, where the liquation is finished. The lead

resulting from liquation is transferred from No. 3 or 4 back into No. 1

or 2 before the second addition of the zinc is introduced. The scum

resulting from the second, third, or fourth addition is not liquated, but

used again in a subsequent operation, in place of a first zinc addition,

as mentioned above. The dry zinc scum from No. 5 has heretofore been

run through a small shaft-furnace, together with very basic slag, an

exceedingly low pressure of blast being used. The result of this smelt

ing was rich lead and slag and a very impure oxide of zinc, which was

gathered in the condensation-chamber; but as this process, compared

with the distillation of the zinc scum in retortSj occasions a loss of not

less than from $15,000 to $25,000 a year, (most of the zinc being virtu

ally lost forever,) it has now been abandoned.

The now desilverized lead remaining in kettle 1 or 2 is tapped into one

of the two refining reverberatories, (calcining-furnaces,) which are located

on each side and below the kettles. One of these, together with the

market-kettle, is shown in the sketch appended. They hold from 18 to

19 tons of lead. The hearth consists, as does also that of the A furnace

above mentioned, of an irou pan cast in three pieces, (as shown in the

sketch,) in which the hearth proper is prepared by first putting into the

bottom of the pan a layer of coke, next one of brasque, and, finally, one

of fire-brick, put on end in the shape of an inverted arch. Much trouble

has been experienced in these furnaces, as well as in the A furnace,' by

the rising of the hearth through lead which penetrated below it. and

on which it would float. This has now been obviated by boring holes

into the angles formed by the sides and bottom of the pan, so that when

lead penetrates to the pan it cannot collect in it, but runs out of the

holes, and is seen in time to prevent further mischief.

In these furnaces the lead remains from eighteen to twenty-two hours,

a low temperature being maintained, and a strong dranght of air being

directed on the surface by opening air-holes left in the walls just beyond

the fire-bridge. Abstrich is taken only once after the first ten or twelve

hours. It amounts to from 2,200 to 3,400 pounds, and contains about 50

H. Ex. 177 27
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per cent. of lead, and the greater proportion of the zinc and antimony.

Sometimes this abstrich is liquated in the double-hearth liquation fur

nace, a drawing of which is given, and the remainder is reduced for

bard lead ; but usually it is reduced as it comes from the reverberatory.

After this dross is taken off, the metal bath is rabbled and the samples

are taken. The dross forming after this is allowed to remain in the

furnace after the lead is tapped into the poling or market kettle, for the

same purpose as mentioued above in regard to the dross in the first cal

cining or A furnace, namely, to utilize the oxygen of the litharge for

the next charge. In the market kettle the lead is now poled by means

of short green sticks of wood, which are held down to the bottom of the

kettle with an apparatus constructed for that purpose. Each pole

requires about an hour to burn out, and from three to four are required

to give to the lead the desired purity. When this is reached the lead is

ladled into molds, the bars are dressed, and are ready for market. ,

Most of the lead made at these works has been sold to white-lead

manufacturers in this country, and the establishment has acquired an

enviable reputation for the purity of its product.

The dross formed during the poling in the market-kettle amounts to

from 1,100 to 2,000 pounds. It is directly reduced in a reverberatory or

shaft furnace, the resulting lead being fit for making soft lead.

The whole of the first dross taken from the first calcining or A fur

nace is smelted, together with iron pyrites, for lead and copper matte,

the latter being concentrated from three to four times and sold. Vari

ous lots sold have contained about 40 per cent. of copper, 1.18 ounces, 1.02

ounces, 1.02 ounces of gold, respectively, and 113.51 ounces, 88 ounces,

94.66 ounces of silver per ton, respectively. The rich lead resulting from

the shaft-furnaces which treat the zinc-silver alloy is cupelled on Euglish

cupels, of which two work at a time. They have the usual construction

shown in the annexed sketch, the necessary air being thrown on the

metal bath.by means of a steam-jet. They are usually in blast five days,

receiving in that time 180 bars of 65 pounds each of rich lead. One of

the cupels is then bored, the sAver run into molds, and the bars are fed

into the other cupel, where the refining of the whole is finished, pro

ducing a button of silver of from 8,000 to 10,000 ounces, and .992 to .995

fine in silver and gold. But the proportion of silver and gold varies,

of course, very considerably, .981 in silver having been the highest yet

obtained.

To illustrate portions of the process further, I add the following fig

ures, for which I am indebted to Mr. A. v. Weise :

Melted down in A furnace, 41,614 pounds of " base bullion," contain

ing, silver, 5,700 grams; gold, 110 grams, per 1,000 kilograms.

After abzug was taken in the A furnace, and the remaining metal

tapped into pot No. 1, three additious of zinciferous scum and zinc were

made, with the following results:

1. Added : Zinc-scum of a previous operation, (second and third ad

ditions,) not liquated, 4,000 pounds. Remained in lead after first zinc-

crust was token off : silver, 1,360 grams per 1,000 kilograms.

2. Zinc, 600 pounds. Remained in lead after taking off second zinc-

crust : silver, 20 grams per 1,000 kilograms.

3. Zinc, 80 pounds. Remained in lead, a trace of silver.

In another lot of 40,120 pounds of work-lead, containing 1,980

grams of silver and 10 grams of gold per 1,000 kilograms, the desilveri-

zation took place as follows :

1. Added: Zinc-scum from previous operation, 3,000 pounds. Left

in lead after skimming : silver, 1,160 grams per 1,000 kilograms.
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2. Zinc, 600 pounds. Left in lead after skimming : silver, 30 grams

per 1,000 kilograms.

3. Zinc, 125 pounds. Left in lead after skimming: silver, 6 grams

per 1,000 kilograms.

In no instance are there more than 8 grams of silver per 1,000 kilo

grams left in the lead. Of work-lead of the above quality, there were

desilverized in successive campaigns 287,383 pounds, for which purpose

1.8 per cent. of zinc was used.

For another lot of 402,442 pounds of Richmond work-lead, containing

4,300 grams silver and 125 grams gold per 1,000 kilograms, 2.3 per

cent. of zinc was used.

Still another lot of 402,224 of partly-refined Richmond lead, contain

ing 4,256.7 grams silver, and. 127.45 grams gold per 1,000 kilograms,

required 2.G per cent. zinc for complete desilverization.

In the refining-furnace there were taken off after the desilverization,

31,700 pounds of dross, and from the market kettle 20,353 pounds, and

76.25 per cent. of the original charge was produced as market-lead, con

taining 6 grams of silver per 1,000 kilograms.

In a single charge of this lot, which was exceptionally poled four

times in the market-kettle, the different polings produced the following

amounts of dross :

First poling 1, 301 pounds.

Second poling 881 pounds.

Third poling 671 pounds.

Fourth poling 290 pounds.

Total 3,143 pounds.

The quantity of zinc-silver alloy taken from the whole lot of Rich

mond lead last under consideration amounted to 28,571 pounds, and

contained 8.5 per cent. of silver. This was run through the small shaft-

furnaces above mentioned. _^

The new shaft-furnace built at the works for the purpose of ore-

smelting is furnished with all the new improvements, inclnding water-

jackets and siphon-tap. Its construction is shown in the annexed

sketch, and does not require any special description.

The Germania Works bought for treatment during the year 1874, the

following amounts of

CRTTDE LEAD.

Locality.
Number
of tons.

Coin-value
ofgold and
silver.

Coin-valuo
of load.

Total ooin-
value.

2,005
1,725

$461, 758 55 $150, 375
107,500

*612, 133 55
•316,054 57

Total 3,725 670, 313 12 257,875 028, 188 12

1

The works shipped during the same time—

SILVER AND GOLD.

 

Qoantlty. Silver. Gold.

6 car-loads of copper-matte, containing
28 car-loads 11 base bnlliou, containing
360 bars silver and gold, containing

Total i

Coin-valuo

Ounces.
4, 235. 38

30, 504. 23
449,911.87

Ounces.
ia05

363 60
9, 46a 05

493, 651. 48 9, 841. 70

$622. 000 l»S $201, 54 95
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LEAD, MATTE, AND " BASE BULLION."

Estimated
Number value of
Of tOnO. lead sod

copper.

1,885 1232,137 50
1,690 22.1. I50 co

285 32,775 00
AO t 4, 320 00
302 J 24, 160 00

4,232 521,542 00

173 car-loads common lead
154 car-loads selected lead
26 cat -loads bard lend
6 car-loads copper-matte

28 car-loads ' base bullion ". .

Total .

RECAPITULATION.

Value of gold shipped 1201, 754 95
Value of silver shipped 622, 000 86
Valve of lead and copper 521, 542 50

Total 1,345,2s8 31

* The lead from Utah was bought on a currency basis. I have given the respective amounts in gold

at 1. IS currency.
t Value of copper. J Value of lead.

CHAPTER XIII.

A CAMPAIGN IN RAILROAD DISTRICT, NEVADA.

This chapter was written at my request by Mr. O. H. Hahn, of Eureka,

and read at the February meeting of the American Institute of Mining

Engineers. The smelting-eampaign described, if not highly satisfac

tory, was at least very interesting in a technical point of view, and is

therefore worthy of record and stndy.

The lead-ores in this district occur in lenticular masses along and

near the contact of crystalline limestone with a dioritic porphyry, and

consist of agentiferous carbonate of lead and galena, the latter occur

ring in solid blocks, or in ribbons running through the limestone. As

sociated with these are silicate, carbonates and suboxide of copper, and

brown and calc spar. Adding to this that the proportion of galena in

the ore is small, and that no iron pyrites exist in the district, it is at

once evident that the ore-mixture is difficult to treat. For a successful

reduction by smelting, it would be necessary to introduce into the charge,

first, the proper quantities of sulphur-bearing ingredients to effect a

complete separation of copper and lead; and, secondly, sufficient silica

and iron-oxide to form with the lime and magnesia of the ore a slag of

the required fluidity. The first condition could be fulfilled only very im

perfectly, there being nojion pyrites in Railroad nor in the surrounding

districts. The nearest occurrence is in Battle Mountain, whence a sup

ply could not be procured in time. The second condition, i. the addi

tion of iron-ore and quartz, was easily complied with, there being an

abundance of these materials in the vicinity.

The furnace of the Empire City Company is a small shaft-furnace,

with an area of hearth of 6 square feet, and is supplied with blast by a

No. 4 Root blower. In spite of this small size, the furnace smelted dur

ing this campaign, which lasted thirty-one days, an average of 28 tons

of ore and 13 tons of fluxes—together, 41 tons of charge per twenty-four

hours.

The following tables give the complete data in regard to the smelting-

process and the results obtained :
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It will first be noticed, from Exhibit I, that the total amount of sul

phur-bearing material in the ore was only 2.6 per cenr. The conse

quence was the formation of a very large amount (54,000 pounds) of

skimmings, which are an alloy of metallic lead and copper, mixed with

a little matte. This disagreeable product being lighter than metallic

lead, floats on the top of the lead-basin' (in this case an antomatic tap)

and threatens continually to clog up the tap-hole, as it requires a higher

heat than lead to remain liquid. Without a chance to melt down the

whole product at a high heat in a separate apparatus, it is impossible

to take a correct sample of it. From various assays made of samples

taken at random, I estimate the contents of lead at 60 per cent., and of

silver at 86.04 ounces per ton.

The average of all assays made of samples from 180 sacks of matte,

produced in this campaign, indicates :

Cu 48.0 per cent.

Pb , 24.5 per cent.

Ag 58.33 ounces per ton.

Of flue-dust there were only inconsiderable quantities formed, but the

following interesting investigations were made with a sample taken

from- the roof of the furnace-building: ,

The sample was divided into a fine and a coarser portion, by sifting

through a No. 80 and a No. 30 sieve. The former yielded by assay :

Pb., 24.7 per cent., Ag., 15.3 ounces, per ton ; the latter, Pb., 10.5 per

cent., Ag., 7.29 ounces, per ton.

The slag from the coarse sample indicated by its color a larger percent

age of copper than that from the fine portion. In looking over the data

shown by the exhibits, there are several points which would deserve

investigation by such members of the profession as are not continually

beset by the duties of active practice. It appears, for instance, that

although there was not enough 8\ilphur in the charge to cover all the cop

per and carry it into a matte, not alone a portion of lead, but also of

iron, reduced from the iron-ore, entered the matte, while a portion of

lead-oxide entered, instead of the protoxide of iron, into the slag. From

this fact, it would almost appear that Fonrnet's law is not quite as relia

ble under all conditions as we have been tanght. From the large pro

portion of skimmings (metallic lead and copper) formed, and the pres

ence of so much PbS in the matte, it is also clear that the precipitating

action of metallic copper on sulphide of lead is extremely imperfect.

To remedy the unwelcome occurrences which I have mentioned, it

would have been uecessary, in my opinion, to add to the same charge,

as above given, a sufficient quantity of only partially-roasted iron

pyrites to furnish enough sulphur for the purpose of carrying all the

copper into the matte, and at the same time enough of an easily-reduci

ble oxide of iron to prevent the entrance of lead and the accompany

ing silver in the slag. No doubt there would have • been much more

lead carried into the matte in such a case ; but from this it can be easily

extracted after roasting by means of a second smelting, while from the

slag it rarely pays in thg West to extract the lead once taken up in it.

Another interesting feature in the above exhibits is the really very

large loss of lead, which can only partly be accounted for, while that of

silver does not at all correspond. The latter is, in fact, very small and

all anthenticated by assay.

For the sake of completeness, I will add some items of expense :



424 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

Price of cbarcoal 29 cents per bushel.

Price of coke $ 10.00 per ton.

Price of iron-ore, delivered . . 4.50 per ton.

Cost of hanling ore 2.25 per ton.

The daily expenses during the run were, at the furnace:

Labor - 9103 50

Chareoal and coke 254 10

Wood for engine 16 00

Fluxes, and other materials, repairs, &c 30 00

Total 403 60

This amount, divided by 27.93, the number of tons of ore smelted

daily, gives :

Per ton ■. $14 45

General expenses 1 50

Mining expenses, at $5,000 per month 16 66

Hanling 2 25

Total expense per ton of ore. 34 86

CHAPTER XIV.

THE CONSTRUCTION AND OPERATION OF A SLAG-HEARTH.

This chapter, written by Mr. J. T. Bergen, jr., is here introduced on

account of its eminently practical character, which will render it ex

tremely valuable, I think, to many lead-metallurgists; although, in the

far West proper, there are as yet few localities where the process here

described can be employed with advantage.

The utilization of lead-slags produced in smelting the purer galenas

is a problem of peculiar interest to the American metallurgist, as he is

often called upon to deal with slags from Scotch-American hearths and

reverberatory furnaces smelting for the production of a corroding lead

direct from the ore.

The purity of the galenas obtained in the Illinois and Wisconsin mines,

more notable yet in those from the "soft Missouri lead" region, leaving

cupola-smelting entirely out of the question, accumulates large quan

tities of slag valuable only for the production of a hard or "scoria"

lead.

For the treatment of these slags, furnaces of cupola-form are generally

inadmissible, as being too expensive to build, and nusuited to the smelt

ing of slags containing, as is often the case, fragments of fire-brick and

other rubbish in such quantity as to quickly foul the furnace and prevent

long campaigns. The old English slag-hearth, however, is so slow in its

operation and entails so much expense to the amount of lead produced,

as to have become almost obsolete where rapidity of production is an

important consideration. But the low first cost and convenient opera

tion of this form of furnace have been happily combined with increased
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production in the construction adopted by the best smelters in the Wis

consin mines, and lately introduced into the lead-mines of Missouri ; a

construction which is, I think, the best in use for stnelting-works of

moderate size.

The slags with which thefurnace hastodeal, whetherfrom Scotch hearth

or " air-furnace," are closely similar in character. The former occur in

coarse lumps, composed of varying admixtures of sulphide, sulphate,

oxide, and silicate of lead, agglomerated with more or less completely

scorified particles of gangue, and containing numerous shots of metallic

lead. Air furnace slag is rather more finely divided, contains fewer lead-

shots, but a higher percentage of lead, ranging from 33 to 46 per cent.

metallic, while Scotch-hearth slags yield 30 to 37 per cent. Hearth-

ends, or " bottoms," from the air-furnace, are somewhat more infusible

than ordinary slags, and contain 26 to 30 per cent. of lead in metallic

shots and strings, and in the form of red lead ; also scorified with silica.

(See tables of assays and analyses.)

The charge for the furnace will be composed of the hearth-ends and

slags above mentioned and a few others, with fuel, (coke ;) the use of

fluxes being, in general, unnecessary.

The dimensions of the furnace are :

Inches.

Width of hearth 26

Depth, front to back 36

Height 46

Diameter of tuyere 3

Heigbtoftuyere above bed-plate 10

Height of port 9

Width of port . . 12

Prolonged axis of tuyere strikes

front liniug of furnace above

port 2

Inches.

Slope of bed-plate to 1 foot . 1 J

Size of bed-plate 40x48

Size of front-plate 30x36

Long diameter of lead-pot. 36

Front to back of lead-pot . . 12

Depth of lead-pot 12

Thickness of lining, back

and sides 9

Thickness of lining, front. . 5

The cast-iron bed-plate, which forms the sole, or hearth proper, rests

by its whole under surface on tightly-rammed clay, or stone laid in clay,

except in front, where it overlaps the brim of the cast-iron lead pot. The

fire brick lining rests directly on the bed-plate, and should be laid of

brick of the ordinary form, with all the side and back courses headers.

Od the bed plate, over the whole bottom of the furnace, is tamped a

brasque or a moistened mixture of equal parts, by bulk, of clay and coke

rubbish, to the thickness, at the back of the hearth, of five inches, thin

ning at the port to one inch. This brasque is not disturbed or renewed

excepting when it becomes necessary to reline the furnace. The lining

is repaired by patching with fire-clay and bate of fire-brick, from time

to time, (as will be hereafter mentioned,) the original rectangular form

and vertical sides of the furnace being as nearly as possible preserved.

I have found the smelting of the furnace less satisfactory where the form

of the horizontal section approximated to the oval than where the cor

ners were, as usual, left unfilled. A stack, in the form of a hood of suit

able size, serves to convey the fume away from the furnace top—prefer

ably into a condensing-flue, but ordinarily into the open air. To protect

the workmen from escaping fumes, the hood should be as low as it can

conveniently be allowed in front ; and, to give facilities for the use of

bars at either side, in front, it should be supported by a very flat arch

or a cross-beam of proper dimensions.

Preparation for smelting is begun by ramming the port full of stiff

clay, through which, at the bottom, a wooden tap-plug is introduced and
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driven well up into the center of the hearth. Sticks of dry kindling-

wood are then stood in an inverted-V shape, thus, A, from front to back

of the furnace, so as to form a temporary tunnel for the passage of the

blast from tuyere to port. A shovelful of live coals is then thrown in at

the back over the mouth of the tuyere, and the furnace filled to the top

with clean charcoal ; half-blast is then put on till the charcoal appears

thoroughly ignited and burns over the top with a bine flame. Coke

should in the mean time be spread to the depth of six inches over the

charcoal, a little more thickly behind, and the full smelting-blast ad

mitted.

Charging slag evenly over the top of the furnace, and especially

behind, may at once be begun ; and in the beginning, for forming a nose,

the cleanest obtainable slag, of moderate fineness, should be employed.

Coarse brouss charged at the outset, as described by Percy, in his

account of smelting on the English hearth, has not, so far as my observa

tion goes, produced so good a nose, nor formed it so quickly, as good

slag will do. Brouss from the slag-hearth is mostly in rather larger

lumps, and these lumps charged at the outset will not infrequently settle

in front of the nozzle and choke the blast.

The normal charge, of about four shovels of slag to one of coke, may

be given from this time, care being taken to dispose the fuel for the

most' part in the front and along the center, the slag around the back

and sides of the top, and to keep the furnace even full. Blow-holes

should not be allowed to form, but the blast kept even over the top,

only strongest in front. At the outset the top may be left rather bright,

but when a full smelting-heat has been established, the top should be

kept dull by sufficient charging to prevent undue volatilization and un

necessary consumption of fuel. When the material charged has first to

be sluiced or jigged, it w411 be found advantageous to charge it wet.

The tap plug may be drawn half or three-quarters of an hour after the

admission of the full blast; and, if necessary, a steel bar should be

driven through the opening left, well up into the furnace, and quickly

withdrawn. The lead-pot should, in the mean time, have been rammed

full of finely-broken charcoal, over which the stream of melted " black

slag" will pass into the water-tank, through which flows a slow current

of water.

The lead reduced settles at once through the charcoal filter, and passes

through an opening in the partition into the molding-end of the lead-

pot. The stream of the black slag should be kept running freely by

bridging over with a billet of wood or charcoal brand, and by " snout

ing" with a chisel-pointed steel bar, when it passes over the front of

the pot. The operation of the furnace may be jndged by the appear

ance of the stream at this point. The slag should run in a thin stream

of a bright straw-yellow color. Fuming of the slag indicates the passage

of lead-matte, to be remedied by the addition of desulphurizing fluxes,

or the charging of more highly oxidized slags.

A sluggish, dull-red flow of slag canses mechanical loss of lead in shots

carried over, and indicates too low a heat, cansed in most instances by in

sufficient blast. This difficulty can often' be remedied by breaking off

the point of the nose with a long bar introduced into the f urnace through

the tuyere from behind. The pressure of blast should he as great as can

be employed without blowing particles of coke and slag out of the fur

nace-top. Nine ounces to the square inch will smelt more rapidly, and

with less fuel, than a less pressure, but more than this amount would

not generally be advantageous.

When a slag continues to run sluggishly, and the operation with proper
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charging proceeds too slowly, the trouble is usually to be found in the

shape of dirt, ashes, and other rubbish in the slag. It will then be

found necessary to sluice at least the finer portions of it, but indiscrim

inate sluicing of slag is to be avoided, since air-furnace slags, as usually

sold, contain a large amount of lead-material, as fine powder in the fume,

or "arsenic," from the stacks, with a value of 36 to 38 per cent. lead.

Slime-tanks should be connected with the sluice-discharge, and the ma

terial collected in them concentrated on suitable jigs. Slime collected

from washing ordinary air-furnace slags will give from 4 or 5 up to 18

per cent. lead. Scotch hearth slags never require sluicing, and where

these or other clean slags constitute the bulk of the charge, dirtier slags,

" chats," clayey carbonate ores of lead, and other impure lead-contain

ing ores and furnace-products, may be worked to advantage on the slag-

hearth. It will not in general be found possible to maintain an invari

able composition for the black slag; the diminished rate of production,

cost of fluxes and additional fuel required, will more than counterbal

ance the slight saving in percentage of lead and protection of the fur

nace-lining from attack of basic slag.

It will, however, be found advisable to mix siliceous and aluminous

bottoms with lime-containing slags, and to maintain as nearly as possi

ble a constant percentage of lead in the charge. This percentage will

vary in practice between the limits of 35 and 40 per cent., yielding in

furnace 20 to 25 per cent., or a 75 pound pig of lead to each 300 to 375

pounds of slag charged. Of the 15 per cent. loss, 3 to 6 per cent. Is

due to scorified lead, carried off in black slag, the remainder to volatili

zation and mechanical loss. Hearth-ends and brouss from the slag-fur

nace should be recharged during the campaign, and in small quantities

at a time. The lumps of brouss will be found serviceable, charged in the

back corners to keep them open.

The rate of production of the furnace will increase, so that while the

first eight hours running will produce 40 pigs of 75 pounds each, the

next eight hours, with same slag, will produce 60 pigs. Lean slag, low

blast, or poor fuel will decrease the production.

Care should be taken, after the furnace has reached its maximum speed,

to keep the lead-pot full of clean charcoal, otherwise much dross will be

produced. It will be found advantageous to clean out a pot entirely

and refill with fresh charcoal once in two or three hours, and clean lead

can then be molded throughout the campaign. The duration of the

campaign may be prolonged to some days, but by the end of the sixteen

hours already described the bottom of the furnace will usually have be

come more or less fouled with pieces of brick and other rubbish, and

the lining in places eaten into holes. For these reasons, it is not usually

found advisable to prolong the campaign beyond this point, and the

smelter will begin the operation of burning down without further charg

ing, which is continued till black slag ceases to run, when the port is

opened) and the loose contents of the furnace drawn out through the

opening, after first cleaning out and refilling it with charcoal rubbish.

Three or four pailfuls of water are then thrown in at the top and the

furnace allowed to cool till morning, when itis stubbed out with the sledge

and steel bars, the holes in the lining patched, and the port filled, when

firing is begun as before.

The work of the furnace and smelting-expense may be summarized

thus:

Thirty thousand to thirty-seven thousand pounds of slag, of assay-

value of 35 to 40 per cent., can be smelted in sixteen hours, producing

7,500 pounds hard lead, at a cost of—
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Wages of 2 chargers, at $3 $6 00

Wages of 4 helpers, at $1.75 7 00

Wages of one yard-band, at $1.50 1 50

100 bushels coke, at 25 cents per bushel 20 00

22 bushels charcoal, at 12h cents per bushel 2 75

Expense for 10-borse-power engine 8 00

Oil, tools, and sharpening .' 30

Total 50 55

Smelting-expenses to 1,000 pounds lead ■ 6 73

Lead, lead-dross, (85 per cent. metallic,) and black slag, besides the

brouss obtained in stubbing out, are the furnace-products obtained.

The lead cannot, at present difference of price from corroding lead,

cent to i cent,) be profitably refined, and is sold as hard lead. Un

salable drossy pigs and dross are not to be thrown back in the furnace-

top, but should be reserved for a separate reduction, which is to be per

formed with charcoal by aid of a light blast. Of lead, 600 to 800 pounds

per hour can thus be reduced from dross, with charcoal rubbish, useless

for other purposes, with very little loss of lead. Loss of lead in the black

slag cannot be entirely prevented, but care should be taken to prevent

lead from being mechanically carried over, and black slag coutaining

many shots should bo recharged at once, or after concentration, by jig

ging. Condensing-apparatus attached to the stacks would (where the

extent of the operation would warrant) quickly pay for the cost of erec

tion.

The percentage composition of the various slags charged in, and ob

tained as products of, the slag-furnace, I am not able to give in full,

not having had recent access to facilities for complete analyses.

Four analyses of galenas and three of lead slags are appended, with

the addition of some results of many crucible-assays performed with

soda, argols, borax, and metallic iron, as recommended by Mitchell :

Galena and slag analyses, from report of State geological survey of Missouri, 1873-74.

Ingredients. A B C D 1 2 3

0.61
84.06
0. 16
0.94
0.4i

i oz. to ton.

a 7i a is 0.21 23.98
38.09
3.09
8.13
15.72

14.15 12.39
53.59

1.K01.95
0.7J

0.24
Trace.

0.48
Trace.

55.45
2.08
5.43

las?

Silver t oz. to ton.
o.ee

Kone. Trace.

11.25

A.—Galena as delivered to furnace, Holman diggings, Granby.

B.—Galena as delivered to furnace, Swindle diggings, Joplin.

C.—Galena, Walker diggings, Miller County, Missouri.

D.—Galena, New Granby diggings, Morgan County, Missouri.

1.—Scotch-American hearth slag, "Riggins & Chapman," Joplin.

2. 3.—Air-furnace slag, "Jasper Land & Mining Co.," Joplin.

Galenas A and B, from the southwestern mines, occurring in chert

and cherty limestone of Lower Carboniferous age, show comparatively

high siliceous contents, while C and D, which are typical galenas of

the Central Missouri lead-region, show a much lower percentage of sil

ica, being mined from magnesian limestones of Lower Silurian or Cal-

ciferous age, and occurring commonly with barytiferous gangue. Zinc
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is rare, and, when present, mostly in small quantities in the central

region ; hence its galenas are free from this metal, and it is not generally

to be found in the slags of the region.

Iron as pyrites, or ferruginous "joint-clay," is a nearly universal

accompaniment of galena.

Of the slags, No. 1 may be observed to differ from 2 and 3 in being

poorer in lead, with a consequent higher percentage of foreign matter,

lime being an especially abundant constituent, as a result of the prac

tice of dusting over the charge for the Scotch-American hearth with

slacked lime, to "set up" the slag, and, perhaps, as a desulphurizer. All

three of the slags given were produced from the smelting of a galena sub

stantially like B, and consist, essentially, of the impurities of that galena

concentrated by themselves, and more or less scorified with lead. No

considerable amount of unaltered galena will be found in well-smelted

slag, and few metallic shots in air-furnace slag. Iron will be observed to

have been much less concentrated in the slag than the other impurities,

an appearance of things which may be partly explained by the fact that

the galena B is somewhat more pyritiferons than other Joplin galenas;

bnt part of the explanation must lie in the absorption of more or less

iron alloyed with the lead produced in the first smelting. It may be

remarked, in passing, that 2 and 3 are too rich for average air-furnace

slags by about 8 per cent. of lead.

Clean galena at Joplin, smelted in air-furnaces, yields to a 1,500-pound

charge of galena about 85 pounds slag, or 5§ per cent., but much earthy

or siliceous matter in the charge may leave as much as 10 per cent. slag.

Crucible-assays of various slags and furnace-products, conducted by

the method of Mitchell above mentioned, (and mostly in duplicate or

triplicate,) have given me results from which the following are selected :

Metallic lead.

Fume from air-furnace stack, Joplin 0. 385

Fume from air furnace stack, Morgan County 0. 372

Average of several tons air-furnace slag, Morgan County 0. 44

Same from smelting of coarser or "chunk" mineral 0. 412

Average of 125,000 pounds Scotch-American hearth slag, Joplin. 0. 35

Tailings from machine-jigging of above 0.20

Scotch-hearth slag, Morgan County 0. 37

Skimming from hand jigging of same 0. 306

Same air-furnace slag, Cole County 0. 463

Same from another furnace 0. 45

Slime from sluicing air-furnace slag 0. 18

Lean brouss from slag-hearth 0. 127

Black slag, free from metallic shots 0. 027

Same with few shots, average of 200,000 pounds 0.037

Air-furnace bottoms, Morgan County 0. 262

Dross from lead pot of slag-furnace 0. 852

Besides the ingredients already given in the complete analyses, other

elements occur in notable quantity, and I have found the black slag

obtained from smelting a mixture of slags from nearly all the furnaces of

the Central Missouri region, to yield decisive reactions for silica, lead,

iron, lime, magnesia, baryta, alumina, manganese, and sulphur.

The utilization of this black slag, except for mechanical purposes,

such as road-making, is not often possible; in some cases, small quan

tities may be used as a diluting flux, a purpose for which it is fitted by

its ready fusibility, as well as by being already saturated with lead.



430 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

The question of fuel has not, so far, been discussed in this paper,

the use of coke being assumed, except where charcoal is used as a

kindling material at the outset. Charcoal may, however, be exclusively

employed in cases where coke is not readily obtainable. For this purpose,

the furnace should be at least a foot higher, to produce the proper heat,

and prevent mechanical loss at the top. In any event, the use of char

coal will, while producing a rather better quality of lead, canse greater

expense for fuel, of which a larger percentage to slag than that (10 to 12J)

of coke, by weight, must be employed. Working the furnace will also

become more difficult, and the lessened heat and more difficult fluxing

of black slag will canse diminished production.

CHAPTER XV.

ROCKY MOUNTAIN COAL AND COKE.

The fuel question bfcing d very important one in connection with the

metallurgy of the West, I print here the following extracts from a paper

recently read before the American Philosophical (Society, by Mr. Blod-

get Britton, of the Iron-Masters' Laboratory, Philadelphia, and a report

of some analyses of Trinidad coal, made at the Denver (Colorado) School

of Mines.

The four coals from east of the Rocky Mountains, and on the line of the Union Paciflo

Railroad, exhibited at the meeting of the society October 6, 1874, 1 have since analyzed

for metallurgical purposes, with the following results :

I.—Carbon coal from the mine at Carbon.

The sample consisted of several pieces, and weighed 12 pounds.

Water 12. 50

Volatile combustible matter „ 35.47

Fixed carbon 44.96

Ash 7.07

100. 00

100 parts of the raw coal gave of coke 52. 03

The coke was composed of, carbon 86. 42

ash 13.58

100.00 inc,nding{ l^^—-"T^

II.—Coal from Alury mine.

The sample consisted of several pieces of fine stuff, and weighed 21| pounds.

Water 12. 95

Volatile combustible matter 32.54

Fixed carbon 44.56

Ash 9.95

100.00

100 parts of the raw coal gave of coke 54. 51

The coke was composed of, carbon 81. 75

ash 18.25

100.00 inoindingj |^r0—;;;;;;;;
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III.—Coal No. 3, from mine at Book Spring.

The sample consisted of a single piece, and weighed 18i ponnds.

Water 13.40

Volatile combustible matter 35.25

Fixod carbon 49. 81

Ash 1.54

100. 00

100 parts of the raw coal gave of coke 51. 35

The coke was composed of, carbon 97. 01 •

ash 2.99

Sulpha

orus 0.02
100.00 inclndingj gg« 0.63

IV.—Coalfrom Excelsior mine at Hock Spring.

The sample consisted of several pieces and fine stuff, and weighed 16J pounds.

Water 10. 10

Volatile combustible matter 36.7(5

Fixed carbon 51. 03

Ash 2.11

100. 0n

100 parts of the raw coal gave of coke 53. 14

The coke was composed of, carbon 96. 03

ash 3. 1)7

100.00 inclnding) l^-""-^

Notes.—The coals swelled very little during the coking. When powdered they

each agglutinated and formed into a strongly-adhering mass. The coke resembled in

appearance the kind produced from the average bituminous coals of Western Pennsyl

vania.

A portion of the sample from the Carbon mine was subjected for an hour and a halfto

a temperature of 178° i abr., and lost in weight 5.72 per cent. ; subjected one hour more

to a temperature of 280° Fahr., the loss was increased to 7.31 ; and again for two hours

more to the same temperature, the whole loss was found to bo 7.55. Another port ion of

the same sample was then-subjected for three hours to a temperature of 500° Fahr., and

the loss was 9.55. The watery vapor was all condensed in a cold glass tube, the tube

was carefully weighed and then the water was evaporated from it, and when cold was

weighed again ; from the loss the weight of the water was ascertained. The coal was

then weighed, and its loss was found to correspond very nearly with the weight of the

water, thus showing that at a temperature of 500° Fahr. little less than water was ex

pelled. A portion of the same coal was immediately put into another tube and sub

jected for a moment to a low red heat, when more water passed off and condensed in

the cold part of the tube ; subjected for another moment to a little higher temperature,

a dark-brown oil passed off and condensed partly with the water and partly in. the

space of the tube between the water and the coal. The oil emitted a strong odor, the

same as the oil produced by distillation from the brown friable lignites of Southern

Arkansas and Texas, and, also, the Breckinridge coal of Kentucky, and some of the

cannel coals of West Virginia. The other three coals produced water and oil in like

manner, at a low red heat. These coals are certainly not lignites. No mineral resin

or amber-like substance could be detected in them ; they were black, apparently not

friable, and had all the appearance of belonging to the true bituminous Buries. If dried

at a temperature of about 500° Fahr., or something above, to expel the excess of water,

they, beyond doubt, would answer for paddling iron and the purposes of the black

smith ; and their cokes, it is equally certain, would answer for producing pig-iron in

the blast-furnace.

In order to ascertain the value of these coals for steam and illuminating purposes,

samples were sent to Dr. Charles M. Cresson for examination, and subjoined is a copy

of bis report :

"Office and Laboratory,
• "No. 417 Walnut Street, Philadelphia, December 5, 1874.

" Coals marked ' Carbon mine,, ' Excelsior,' ' Mino No. 3,' and ' Alnry ' have been

examined as to their fitness for the production of steam and for their suitability for

producing illuminating-gas, Pittsburgh (Pennsylvania) gas-coal being used as the

standard of comparison.
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"The following results have been obtained :

r*

Vi © Vatooof0cubtofeet

o'gas.

Vatueof0cnbicfeet whentheaiuo0t

1btimitedto4.4

cnbiofeeOper

poundo'coats.

Coal.

i§

h

£ o °

• go
aj *

o ".2

|86

• Pound*. Cu. /set Ctmdla Candla.
13. 42 5.71 9.52 10.30
13.5S 5.54 11.80 12,
12.65 , 6.06 7.80 12.30
12. 77 5.77 6.00 9.
14. 67 5.2 I2, 14.

"The heating-power of these coals compares favorably with that hart from the ma

jority of semi-bituminous and many bituminous coals. They should be burned in boilers

adapted for use with bituminous coals.

"As gas-coals, Excelsior and Mine No. 3 possess fair qualities. They yield a very large

amount of gas, and with a little enrichment (either by the admixture of canuel or a

small amount of oils) will prove serviceable to the gas-maker.

" If these samples are from outcrop or from near the surface, it will most likely be

found that the quality of the coal will improve as it is obtained from a greater depth ;

so that, without any limitation in the quantity of product, they will compare more

favorably with the eastern bituminous coals for gas-purposes.

" CHARLES M. CRESSON, M. D."

The above speaks for itself as to the value of these coals, and I have

no remarks to make on Mr. Britton's examination, except as to the oc

currence of mineral resin or an amber like snbstance in the coal, which

Mr. B. has not found. Mr. A. Eilers, my deputy, however, reports the

occurrence of mineral resin as quite frequent in the Carbon as well as

in the Rock Springs coal, and other observers have reported the same.

As to coking these coals, experiments made on a considerable scale at

Rock Springs have so far not yielded a coke fit for blast-furnace use.

In the same connection, the following analyses of Trinidad coal and

coke, made at the request of William Lawson, proprietor of the Swan

sea Smelting-Works, at Denver, are of great interest. The coke very

much resembled that made from the bituminous coals of Pennsylvania.

Pieces of the coke appeared to resist the blows of a hammer to about

the same extent as those cokes. It was very slaty.

Proximate analysis.

K

H

Votatile
maOter.

AOh.

Percent.

*coke.
t

1

1

3

Weight,of Oecubic

'oot.

s

Pounds.

Coal 1.286 54.10 20.98 ia98 73.08 .84 79.60
1.398 78. 97 2. 03 19.00 87.37

Color of ash, light bnO".

Ultimate analysis.

i i

■3

a a N -8
i e

ec
P

B
A

!«Cart •a
P.
W

£
M

*3 1* £ 5

u tytO m

57.42 4.64 1.50 16.20 1.28 17.33 9.615
70.87 5.72 1.83 20.01 1.55 20.51 3.22

Katio of oxygen to hydrogen, aa 3. 4 fn to 1.

* Calculated free from ash.
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Calorific power.

Carbon. Hydrogen. Coal.
Pyrometrio

power.

8080 34,462 5550 2«52o C.

The amount of combined water was determined by adding to the

total amount of oxygen one-eighth of its weight of hydrogen, the sur

plus hydrogen being considered as available for heating-purposes. The

heating-power of the coal was ascertained by multiplying the respective

caloric units of carbon and hydrogen by the amount of each of these

constituents proved by the analysis. The pyrometric power, or actual

temperature, which could be attained during the combustion of the

coal, was calculated by multiplying the amounts of the various gases

formed and required during the combustion by their respective specific

heats, and dividing their sum by the actual caloric unit of one unit of

the fuel. The temperature of the surplus or available heat remaining

after all the gases resulting from the combustion had absorbed their due

amount of heat, thus lowering the actual temperature, was, in this way,

found to be 2652° C.

It is noticed that both the coal and coke contain a very large amount of

ash. In consideration of there having been found large pieces of slaty

mineral in the coke, and of there being very much of it disseminated

throughout, it is suggested that the coal should be washed, or that

" slate-pickers " be employed. How much the operation will tend to

diminish the amount of ash, or what percentage of the coal will be

lost in washing, cannot be predicted. Experience teaches, however,

that many slaty coals, without washing, are entirely unfit for the pro

duction of coke. We may hence infer that a prior washing will greatly

diminish the amount of ash. As a large percentage of the coke ap

peared to be in every respect equal to Connellsville coke, capable of

supporting burden in the furnace, being made from an excellent smithy

coal, it is probable that a superior article of coke can be made from the

coal in question with properly-constructed pressure-ovens. Taking the

coke with its present ash-content, the comparative value of its carbon

is readily calculated.

87. 45 ) f carbon in Connellsville coke i

> per cent. 2 > = 1. 10.

78. 97 j ( carbon in the Trinidad coke \

Twenty dollars per ton for Trinidad coke is equivalent to $22 per ton

for Connellsville coke.

In order to ascertain whether this large amount of ash would merely

amount to a weight loss, or would, when acted upon by heat, influence the

successful operation of the blast-furnace, an analysis of it will be made.

For reverberatory furnaces the coal is a most excellent fuel, giving a

long, highly-carbureted flame. The coke obtained from the destructive

distillation of a weighed amount of the coal by a gradual elevation of

temperature, as is done in coke-ovens, had less of its carbon eliminated

in combination with hydrogen than would have been the case had the

experiment been tried with a view to ascertaining the gas-producing

qualities of the coal.

In determining the sulphur by the fusion-process, the crucible was

heated in a muffle instead of over a Bunsen burner. This effectually

prevents any sulphur which might be" in the gas from combining with

any part of the alkaline mixture. It is probable that even the small t

percentage of sulphur which was found, exists mainly as a sulphate in

the ash, and not as a sulphide.

H. Ex. 177 28
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CHAPTER XVI.

SEPARATION OF GRAY-COPPER ORE FROM BARYTES.

The above subject is so very important to many miners of the West

that I have thought it advisable to publish here the following article,

prepared by Mr. Frederick Sturm for a European technical paper. If

his plan of removing heavy-spar from silver-ores should succeed, it

would confer a great benefit on many miners, particularly in Colorado.

The gray-copper ore (fahlore) obtained at the Kogler mines is found in the limestone

formation, and is, for the greater part, accompanied by barytes, (heavy-spar,) which

occurs in pockets and nodules, but mostly in -widely-diverging threads. The slight

difference in specifio gravity of these two minerals, fahlore being 4.5 to 4.85, barytes

4.3 to 4.7, renders their separation impossible by the wet way on sieves and bnddies.

Heretofore the numerous experiments conducted for years, and at much expense, to

effect a mechanical separation of the ores have failed.

When different kinds of barytes, especially the crystallized and crystalline varieties,

are heated before the blow-pipe, they decrepitate and crumble up into a powder, which

consists of small rhombio plates. This led me to think that this property of barytes

could be employed for its separation from the fahlore, which is able to resist a moder

ate heat.

The first experiments, undertaken with small quantities of ore and incomplete ap

paratus, led me to hope for favorable results from this method of separation ; hence I

undertook the following moro accurate experiments with larger quantities of the ore.

The ore experimented upon contained from 75 to 80 per cent. barytes, and was sorted

according to the size of the lumps, from 3 to 5 millimeters, (say -rV to -ft inch,) and

placed in covered cast-iron pans, where it was calcined with occasional stirring until

the decrepitation had nearly ceased. It was then passed through a sieve, along with

pieces of fahlore and some pieces of lime, which had not been entirely removed in its

preparation for the experiment. Some of the finer pieces of fahlore had broken off

and gone through the sieve with the barytes, and hence the latter was passed through

two moro sieves, one with meshes 1 millimeter wide and the other with half-mil

limeter meshes. Fahlore sand constitutes the residue. Thus three end-products were

obtained, (lumps of fahlore, fahlore sand, and barytes powder.) The table shows the

results of my experiments. The 10 per cent. of loss is attributable to loss of moisture,

spattering of the barytes, and what goes off as dust. The time required depends on

the firmness and on the size of the lumps. In the experiment above described a hun

dred-weight required 40 minutes, so that 18 charges could be worked in twelve hours.

Quantity.

Metal in hundred-weight.

Silvor. Copper.

Ore taken for experiment
Obtained from this :

Lumps of fahlore

Fahloro sand
Barytes powder

Total average

Foundt.
100

20 to 22
4 to 8

61 to 64

itint-pouncU.
0.045 to 0.048

0.248 to 0.254
0.018 toO. 060
0.010

'J0

Pound*.
4 to 0}

20 to 20}
2to 7

The results would bo still more favorable if large quantities wore operated upon in

aflame-furnace, arranged to be worked continuously, and with improved contrivances

for separating and sifting. The advantages of the method are briefly these : 1. Sim

plicity and rapidity of the process, combined with almost perfect separation. 2. Small

oxpense. 3. Large amount of metal obtained. 4. Poorer ores can bo profitably em

ployed.

The anthor will continue his experiments on concentrating the fahlore in the fine,

sandy state.
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CHAPTER XVII.

THE PATCHED PROCESS.

The increased richness of the ores obtained in the bodies on the Com-

stock lode has given additional importance to the large percentage of

loss incurred by the Washoe process, as ordinarily employed. A new

process, patented by Mr. Abel Patchen, has given, according to the

published reports, very favorable experimental results, and is to be put

in operation, I understand, on a large scale. The working-tests, as

published in the Mining and Scientific Press of San Francisco, are as

follows :

Results from eight tons of Belcher ore, worked by Patehen process, in charges of 2,000 pounds

each, occupying five hours to each charge.

Quantity.

P ilp-assa; O. failings
Per cent. of bill

tracted.
ion ex-

Gold. Silver. Total. Gold. Silver. Total. Gold. Silver. Total.

828 94 $15 50 $44 44 $1 55 $0 93 $2 48 94.7 94 94.4

28 94 15 50 44 44 1 55 93 2 48 94.7 94 94.4
25 80 15 50 41 30 82 1 37 2 19 96.8 91 94.4

28 34 19 91 48 85 21 1 03 1 24 99.3 94.8 97.4
26 87 15 04 42 51 76 04 1 40 97.9 95.9 90.7
22 74 13 45 36 19 82 1 31 2 13 96.3 90 94
24 80 17 58 42 38 82 1 22 2 04 90.7 93 95.2
22 74 15 64 38 38 82 1 24 2 06 96.3 92 91.6

Total 209 77 128 72 338 49 7 35 8 67 10 02

20 22 16 09 42 31 92 1 0S 2 00 90. 5 93.2 «5.26

Working-results of Male §■ Norcross and Savage mines.

cars.
Pulp-assay, per ton.

Bullion produced, per
ton.

Company.
s

•

n
*

TO
b-

Gold. Silver. Total. Gold. Silver. Total.

8 299, 929 $11, 479, 372 $12 11 $26 16 138 27 $9 24 $15 92 $25 16
5 211,941 8, 000, 734 10 94 27 09 38 03 8 35 16 83 25 18

Time,years.
Per cent. produced. Value of tailings.

Company.
TOO.

Gold. Silver. Total. Gold. Silver. Total.

8
5

299, 929
211, 941

76
76.3

61
62

65. 2
66.2

$2 87 $10 24
10 20

$13 11
12 85
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Statement shotting sating ichich, it is calculated, might be effected by Patehcn process.

I
ic

1

8rJ
a

1

11 I

ts Si

Company.
TOO.

Vatue tO

f*
B 2

Increaa 0peri

I

100, 857 $5-1 84 $9,150,372 813,071,960 $2,614,392 $417, 142 $3,031,034
Crown Point 16S), en 39 74 6,752,735 9, 646, 764 1,929,353 424, 560 2,353.913
Consol iriated Virginia . 89,783 55 48 4, 981, 090 7, 115, 843 1, 42J, 160 224, 407 1,047,636

101, 150 15 00 1, 516, 5S6 2,106,551 433, no 252,890 686,000

Total 527, 023 22, 400, 783 32, 001, 120 6,400,024 1, 319, 059 7,719,083

Mr. Louis A. Garnett and Prof. Thomas Price superintended the

experiments on the Belcher ore above tabulated. Mr. Garnett says :

For the purpose of comparison, I have examined into the milling-results obtained by

the process heretofore and at present employed on the Comstock ores, and while I find

that certain mills occasionally obtain 75 to 80 per cent., the averago is between 65 and

70 per cent. only. For November, tho average result of tho Belcher, from 12,334 tons,

assaying $55 per ton, was 66i per cent., and for December, from 12,200 tons, assaying

$45 per ton, 67 per cont., being, respectively, 28J and 2RJ per cent. below the results

given above. Only two companies seem, however, to have furnished in their annual

reports the gold and silver in the pulp-assay separately, which is necessary to deter

mine accurately the percentage of the results obtained. These are the Hale & Norcross

and the Savage, and they confirm each other to a remarkable degree.

It is added that further improvements have been made, calculated to

increase the efficiency and economy of the process.

From all that I can learn concerning the process, it involves no new

metallurgical principle or reaction. Mr. Patchen simply treats the ore

with chemicals in a separate pan from that in which the amalgamation

takes place. He uses two pans and a settler. The ore is transferred

from the battery to a pan lined with wood or copper and provided with

a heating-chamber. Here it is treated with chemicals and subsequently

run into an ordinary iron pan, where quicksilver is added and an amal

gamation effected, after which the pulp is run into the settler in the

usual way. Patchen's patent covers the combination of the chloridizing-

pan lined with wood or copper, with a heater, and the ordinary amalga-

mating-pan and settler. No particular chemicals are claimed. The

patentee appears to prefer the treatment invented by Henry Janin, in

volving the use of dichloride of copper ; and the company owning the

Patchen process has already paid a considerable sum for the use of the

Janin patent. It has also been obliged to compromise with Mr. C. H.

Aaron, the patentee of a process similar to Patchen's, and it is said

that Mr. Morris, the patentee of a wooden-bottom pan, has also pre

sented his claims.

No full description of the Patchen process had been published up to

the end of February, 1875 ; but the patent itself limits the claim to the

features I have mentioned. It would not surprise me if the use of the

dichloride of copper, the right to which has been purchased by the com

pany from Mr. Janin, should after all be discarded in practice. Theo

retically it is a beantiful thing ; practically, trouble may come from the

readiness with which the dichloride is converted into an oxychloride,

unfavorably affecting the quicksilver, but remaining inert toward the

silver-snlphnrets. This suggestion does not originate with me ; tho dif

ficulty referred to was actually encountered in testing the Janin process.

1 do not see what there is in Mr. Patchen's method to prevent its arising

to anuoy him as it annoyed his predecessors; and if he relies upon this

peculiarity of his proposed method, ho may experience a decisive fail
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tire. Mr. Patehen, however, claims to save quicksilver by not grinding

his ore at all in either pan. This necessitates the employment of a very

flue screen in the battery, a measure which will seriously affect the crush

ing-capacity of the mills, and therefore may prove in practice to be some

times poor economy. The present Comstock Mills use coarse screens

and do considerable grinding in the pans. It must also be borne in

mind that in working large quantities of ore, less care is employed than

in making small experimental tests, and that the latter therefore give,

as a rule, results more favorable than are obtained in general practice.

It has been shown in my former reports, and particularly in the chapter

in my last year's report by Mr. J. M. Adams, that a very high efficiency

(over 90 percent.) can be attained by the Washoe process, when the skill

ofthe managerand the faithfulness of the workmen co-operate with a real

desire to extract as much of the precious metals as possible in the first

operation. This has not been the condition hitherto in the Comstock Mills.

It has been the interest of the mill-proprietors to leave a considerable per

centage in the tailings, and to favor the impression that this loss is due to

the inevitable limitations of the process itself, which is not true. The

Patehen process will undoubtedly effect a saving both in gold, silver, and

quicksilver; so would the ordinary Washoe process, if managed closely,

with finercrushing, slower working, and ajndicioususeof chemicals in the

pans. Whether the separation of the chloridizing reactions from amal

gamation by the employment of separate pans will effect an extra yield

sufficient to compensate for extra plant and time, does not appear from

any comparison of test-experiments with the unfavorable results of in

tentionally careless working in the present Comstock Mills. I think it

not improbable, however, that such will be the case, and that particu

larly for the treatment of ores of such high grades as are now produced in

the Comstock mines, this, or some similar modification of the ordinary

method, will be found profitable to the mine-owners, and will be, in the

course of time, forced upon the mill-owners. But it is worth inquiring,

whether, after all, the Stetefeldt furnace and chloridizing roasting are

not what the high-grade Comstock ores require.
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CHAPTER XVIII.

GEOLOGY OF THE SIERRA NEVADA IN ITS RELATION TO

VEIN-MINING.

By Amos Bowman.*

My notes of a reconnaissance of the Georgetown Divide, El Dorado

County, California, falling under this general head, together with about

500 specimens, collected and finally placed in the State mining and geo

logical collection at Sacramento, embrace considerable material toward

a geological section of the Sierra Nevada, at about the middle of its

extent. After locating the mines of the divide on a large scale, as on

the map accompanying my report to the California Water Company,

the first business was to locate and map in a similar manner, but on a

smaller scale, such other • mines as these were directly related to, and

the position of both classes in the parent slate formation.

The subject is considered under the following heads : Vein-systems

and their origin; the country -rock or matrix; mineral contents of the

veins; surface geology.

As all these veins are acknowledged results of dynamical canses, it

was necessary to consider specifically their dynamical history, with that

of the slates, involving their relations as observed to the surrounding

older and newer formations. The structure of the range and the geo

graphical outlines of the gold-bearing slates on its western flank, &c, are,

therefore, concisely stated. What is said under historical geology is as

specific and brief as it could be to lay the foundation of the conclusions,

which, it will be admitted, are as practical as they are important to the

pursuit of mining iu this region.

The miner, it is true, deals principally in hard knocks or physics, but

not entirely in physical problems. The moment he begins to read his

book in its most practical part, to question concerning the contents of

veins:—"Where is the gold*" "Whither do its flakes, sheets, and chim

neys extend?" "Where did it come from*" and "What minerals is it

associated with?"—he leaves physics and goes into the chemistry of

nature. As it would be impossible to comprehend the phenomena of

the seam-diggings without some idea of vein-geology in its purely chem

ical phase, J. have applied to the subject the best lights extant, derived

from concurrent observations of others, with myself, in this field of

practical science.

VEIN-SYSTEMS, THEIR ORIGIN AND RELATIONS.

Structure of the Sierra Nevada as related to mineral-belts—leadingfeat

ures.—There are three summits instead of two in the region of the bead-

waters of the Middle and South Forks of the American.

The great snowy belt, so prominently visible from the capital and

from the valley opposite Georgetown divide, as the dominant snow-field

'This chapter remains in the words of Mr. Bowman, and rests upon bis authority.

It is worthy of attention as an intelligent and skillful attempt at a much-needed

comprehensive generalization.—R. W. R.
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of the Sierra Nevada in this latitnde, and of which Tell's Mountain is

the most prominent culmination, lies in the third or western summit.

It is in this and in the adjacent central summit that the abundant

water-supplies are stored until late summer in the form of perpetual

snow, which are utilized by the California Water Company.

The third or western summit starts out, like the eastern summit, of

which Job's Peak is the culminating point, in the form of a spur; yet

opposite a portion of Lake Tahoe it is the highest of the three ranges.

It is visible from the north end of Lake Tahoe on its eastern slope as

the highest summit range, carrying the largest amount of snow any

where visible from the lake. It is clothed in white the summer through,

and therein constitutes one of the principal charms of this, the noblest

of mountain lakes on the continent of North America.

The two eastern summits are granitic The western, or Tell's Mount

ain range, sometimes called the Conness range, contains beds of gneiss,

formed of the component materials of granite in a rndely-stratified

form.

The Sierra Nevada range continues to the north, as already remarked,

in two different directions—northward in the Warner range and the

Cascade or the Blue (?) Mountains of Oregon ; northwestwardly in the

direction of the Lassen and Shasta Buttes. The latter are close on the

eastern flank of the great area of crystalline rocks of the Trinity and

Scott Mountains.

This continuation of the gold-bearing slate formation is seen to extend

to the coast, not far from the Oregon boundary, in one grand, swelling

dome, gentler than that of the Sierra Nevada, terminating toward the

north at Bald Mountain, 2,800 feet high, in the rear of Port Orford.

Both of these last-named ranges, as well as the Sierra Nevada, united

at Lake Tahoe, contain cores of granite, viz: the Warner range, just

west of Alkali Lake, in Surprise Valley, (visited by me in 1863,) and the

Middle Age or Secondary coast-range of the Trinity, referred to above,

in the divide between Cottonwood Creek, Shasta, and Trinity River,

(visited in 1871,) and further northward into Oregon, in spots.*

It is to the southward of Georgetown divide, and far south of the

middle of their geographical extent, that the Sierra Nevada culminates.

At a point near Owen's Lake, opposite Tulare Lake, the northerly-

trending mountains of the platean of Nevada culminate in the White

Mountains, and the northwesterly-trending Sierra Nevada range cul

minates in Fisherman's Peak.t

It will be observed that the axes, or efforts, of uplift developed the

forms represented in the diagram.

Simply two different axes of uplift, at an angle of 40° to each other,

and each having its parallels to the dominant wave or crest ; into this,

it becomes evident, from a glance at the diagram, all the mountain sys

tems of the Pacific slope of the North American Corderillera resolve them

selves. In examining the geology of any portion, therefore, it will be

* So reported to me at Port Orford, in 1873, by an intelligent prospector and gravel-

miner, who bad explored the entire region of the auriferous coast-gravels of the Coast

range of Oregon, (Mr. Potts.)

t So named, by the party that first ascended it, in honor of a fisherman, who fished

for fame by naming the biggest mountain in America after himself, and locating it at

Mount Whitney, six miles from Fisherman's Peak. Vide account of King's ascent of

Monut Whitney, supposing it to be Fisherman's Peak, by J. D. Hague, in the Overland

Monthly of October, 1S73 ; and of an ascent of the same mountain by W. A. Goodyear,

the accidental discoverer of this error, before the California Academy of Sciences in

1873, copied in the American Journal of Sciences, October, 1S73. See, also, King's

explanation, attributing the error in the " Central Map" to local attraction, in Mount

aineering, 1873.
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only necessary for ns first to identify clearly the older axes of the two.

The mapping and sectionizing of the flanking sedimentary deposits,

entered upon in the light of the testimony of the Sierra Nevada and its

related groups, may then become a comparatively easy task.

The northerly trends of the platean of Nevada had the effect to inter

rupt the course and deflect the uplift of the Sierra Nevada in a remark

able manner. At the point of interruption and deflection, (G,) the effort

disclosed in the uplift of the Sierra Nevada appears to have spent its

forces in attaining the highest culmination of the range.

A valley was formed on the California side of the range, opening

northward, like those of Eel and Salinas Rivers—as if

it were intended to connect with the Klamath. (Note

the striking identity of the axis of the Klamath and

San Joaquin Rivers, on the map.) But the Siskiyou

Mountains, near Weaverville, developed a spur (A B)

to seaward, in sympathy with the Monterey and San

Francisco arm of granite bending around from the Te-

jon. Thus was laid the foundation for the future very

peculiar topography* of the great valley of California.

The date of their uplift was Tertiary.

The extensive volcanic platean, east of Shasta and

Lessen Peaks, extending to Goose Lake—the Modoc

country—scarcely explored before the late Modoc war,

represented by the letters A, E, F, owes its origin to

the manner in which the two separately-occurring forces

of uplift affected that inter-montane area. The older Axeg of nplift in

or northwesterly axis was that of the Sierra, the date California.

Cretaceous ; the newer or northerly, that of the Cas

cades, the date Tertiary in part, being also the date of origin of the

Modoc platean.

The Bernardino Sierra, continuing westerly from D to the Pacific

coast, north of Los Angeles, is of granite. (See Blake's reconnais

sance, containing a geological map of the Tejon region.) It is flanked

by newer sedimentary deposits, forming the coast mountains from Los

Angeles to San Francisco. In a similar manner the Trinity granite mount

ains have their continuations to the southward in the newer sedimentary

rocks forming the coast mountains extending from Trinity River to San

Francisco.

The northerly trending mountains of, Nevada were, according to the

testimony of their fossils, uplifted in the earlier Mesozoic, (or Secondary

Time,) the Sierra Nevada later in the Cretaceous, and the coast ranges

still later in the Tertiary and Post-Tertiary.

From this order of succession we receive the suggestion that l^he two

different axes had certain of their parallels of a widely-different age,

pointing to identical canses that operated intermittently throughout

many geological periods. These older and newer parallels or groups

can be very easily distinguished :

1. By their geographical position in relation to the continental core.

2. By their lithological composition.

3. Still more certainly and easily by their fossiliferous contents.

Vein-systems of the Sierra Nevada—formation and strike.—The geog

raphy of the anriferous slates of the Sierra Nevada and of the asso

ciated granites, with the relative position of the axes of elevation and

depression bounding them on the east and west, and the actual position

of the veins in this remarkable golden basin of the Mesozoic Sea, which

is now the western slope of the Sierra Nevada, instrumentically located,
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plotted, and presented to a vision nndimmed by any fogs of hypothesis,

as in the accompanying map, gives us the first definite idea of the geo

logical relations of our famous gold-mines.

The slate and granite areas are given as approximately located by

the State geological survey. The veins are given as located by surveys

of the United States mineral deputies.

A zone of complete flexure and breakage of the anriferous slates, dis

played in the mother lode and its continuations, is shown by the map

to be as near as can be midway between the axis of greatest uplift of

the main or central summit and the axis of greatest depression, which

is evinced in the drainage-bed of Sacramento Valley—Sacramento River

itself.

On plotting the veins in their true geographical position to the mother

lode south, and to the Nevada County and Sierra County quartz-lodes

north of the Amador mine, we see, besides the general connection and

relationship of worked veins, a forking of the vein-system, which is dis

played in the direction of the veins as well as in the geographical posi

tion of the vein-regions where the veins have proved rich enough to be

worked. *

The figures on the map designate mines, which are similarly num

bered in the printed reference list.

As the Sierra Nevada range itself continues to the northward in two

different directions, (northward in the Warner range and Cascade Moun

tains, of Oregon, and northwestward in the Lassen and Shasta Butte

culminations,) the forking of the vein-belt and predominating directions

of the veins themselves, as here developed, are not otherwise than might

be expected from a stndy of the axes of uplift that cansed the fissures

in the anriferous slate formation.

The diagram in the upper right hand corner was constructed by lay

ing some tracing-paper over the map, and drawing on it outlines, which

inclnded all of the veins that are plotted. By cutting this out and lay

ing it over that, it will be found to cover nearly every vein I have located,

inclnding every vein-mine that could be crowded into the space, for

which a United States mineral survey and patent were, up to the date

of plotting, recorded in the office of the United States surveyor-gene

ral at San Francisco.

The strike of the slates is, in the main, represented by the general

direction of the two formations printed black or shaded, viz : north 40°

west. Both in the map and in the small diagram in the right, the pre

ponderance of veins keeping company with the "mother lode" in the

same general direction is made apparent. Several of the characteristic

variations in direction are repeated in the little diagram, by way of sug

gestion as to the probable dynamical canse or canses. The strike of the .

slates of course implies merely the bending and corrugation of the sedi

ments at right angles to the lateral pressure that cansed the principal

uplift, the axis of which is seen to be parallel. That fissures were cansed

in the last stages of this bending is positively established. The par

ticular process by which the metamorphic belts, seam-belts, quartz-rib

bons, and the great quartz-veins, like the mother lode, in the strike of

the slates, were first formed and then filled, solidified, or decomposed as

we see them, may be regarded partly as the mechanical result of different

degrees of continuousness of fracture, depending perhaps upon the

thickness of the slate formation or their position relative to the bottom

or top of the plication in which they occur.

The age or origin of all these different systems of fissures cannot have

been precisely the same. The dynamical canse of one series was not
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the same as that of another series. In general those parallel to each

other were formed at the same time, and the age was that of the related

axes of uplift. So that even modern fissures may be shown to have

occurred in ancient rocks.

The filling of the fissures with a variety of minerals, such as we find

in the veins, was a»different matter entirely, belonging distinctly to

another, a succeeding, period and in different systems varies accord

ingly. Probably the time will come when the observations of miners

touching the different contents of cross-veins, and of geologists touching

the order of uplift—the longitndinal fractures, the twists and the trans

verse fractures of the slates, as they were experienced in different por

tions of this Mesozoic basin since it became dry land—may make out

clearly the priority and exact relations of the several systems.

The longitndinal fractures represented by the mother lode were prob

ably the oldest, telling the story of the uplift of the Sierra. The twist

and transverse fractures which evince a relationship either to the north

erly or northwesterly trends of the Sierra will have to be stndied prob

ably in connection with the history of the volcanic peaks, the uplift of

the Cascade Mountains, and, in the case of the eastern slope base-metal

ranges, in connection with that of the platean mountains of Nevada.

The totals below show about the proportion of veins occurring in each

system described, except, perhaps, in regard to system No. 5. That

might be subdivided, as it represents double the sweep of horizon of

either of the other systems, inclnding the veins intermediate between

the others in course, both the northeasterly and the northwesterly

twist fractures.

1. Northwesterly fractures or veins within 15° of the general trend of

the Sierra, (north 15° west to north 45° west; average, north 30° west,)

embracing a sweep of 30°, (mother lode system :) 2,* Potts; 5, Kelsey;

7, Arbena; 8, Gray Eagle; 15, Northern Light; 21, Salathiel ; 35, Galena;

36, Sevastopol ; 47, Penon Blanco ; 49, Greenwood ; 52, Oueida ; 62, Key

stone; 05, Spring Hill and Geneva; 87, Newtown; 88, S. Bright; 89,

Saint Lawrence ; 90, Cederberg ; 114, Rocky Bend ; 126, Gover ; 130,

Tecumseh; 136, Wisconsin ; *172, Union; 194, Eureka; 201, Copp; 202,

Secret Canon ; 212, El Dorado; 214, Coyote Hill ; 215, Talsig ; 217, Green

wood ; 233, Cosumnes; 243, Last Chance; 260, Marietta; 289, Empire;

292, Sulphuret ; 294, Mahony—total, 35.

2. Northwesterly transverse fractures or veins within 15° of a right

angle to the trend of the Sierra, (north 45° east to north 75° east;

average, north 60° east :) 14, Kelly ; 22, Rising Sun ; 50, Spring Hill ;

97, Norambaqua; 193, Eclipse; 199, Keystone; 209, Chanlenr; 315, Old

Pioneer—total, 8.

3. Northerly fractures or veins within 15° of a northerly trend, (north

15° west to north 16° east,) embracing a sweep of 30°, (Grass Valley

or Virginia system :) 22, Norridgewock ; 30, Spring Valley ; 31, Venus ;

32, Stanton & Allison ; 34, Auroral Star ; 44, Rough and Ready ; 65,

Original Amador ; 73, Dry Company ; 74, Stanislans ; 80, Hancock &

Tibbetts; 112, Nisbet; 115, Lone Jack; 120, Sliger; 134, Everlasting ;

173, Poorman ; 1 82, Carson ; 184, Wolverine ; 195, Confidence ; 198, Yellow

Jacket; 203, N. Confidente; 211, Shores; 233, Cosumnes; 24C, Plvmouth

Rock ; 277, Fort Yuma; 305, R. R. Hill ; 319, Uncle Sam—total, 26.

4. Northerly transverse fractures or veins within 15° of a right angle

to the northerly trending axes of uplift, (north 75° east to south 75°

* The numbers prefaced to these titles are the numbers of the United State9 patents

taken or applied for, after due survey, by which, among other things, the course of

the lode is defined.
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east,) embracing a sweep of 30° : 3 and 4, Oaks, Reese & Jones ; 39,

Epperson; 54, State Ledge; 81, Union; 132, Tyson; 191, Keystone;

226, Wet Gulch ; 238, Ophir ; 298, Hancock & Watson—total, 10.

5. Twist fractures or veins running from north 15° east to north 45°

east (30°) and north 45° west to north 75° west, (30°,) making, in all, a

horizon of 60°, or as much as Nos. 1 and 3 together, the veins of which

are neither parallel nor transverse to either of the principal axes of up

lift: 9, Schofleld ; 45, Eureka; 84, Enterprise; 98, New York Hill; 115,

Moorebonse; 124, Bangbart; 128, Calaveras ; 131, Bobby Burns; 138,

Independent ; 165, Lucan ; 175, Stickle ; 189, St. John ; 204, Butcher

Boy ; 208, C. Baker; 210, Waters; 219, Green, Walter; 233, Cosumnes;

249, Boree; 251, Croesus; 303, Mammoth; 320, Doctor Hill—total, 22.

VEIN-SYSTEMS, THEIR CONTENTS AND PARALLELISMS.

Having shown the geographical position and relations and the geo

logical origin of these vein-fissures in the auriferous slates, it will be in

order now briefly to consider how far these, and other circumstances con

nected with their origin, may have had something to do with the quality

or quantity of their contents.

There are, at least, four well-defined parallel mineral-belts, running

in a northerly and southerly direction, represented in the veins of the

Sierra Nevada, yielding, respectively, copper, gold, base metals, and

silver.

Beginning at the sea-coast and inclnding, with those of the Sierra

Nevada the entire series, the order is as follows :

Cordilleran mineral-bells.

System. Minerals.
Period of fracture and

deposit.

1. Coast range
2. Sac and San Joaquin Valley
3. Sierra Nevada :

(o) Foot-bills
(6) Mid slope

(c) Eastern slope

(d) Eastern slope

4. Basin of Mexico, Arizona,
Eastern Nevada, Idaho.

5. Now Mexico, Utah, Western

Montano.
6. New Mexico, Colorado, Wyo

ming, Montana.

Quicksilver, tin, chromlo iron

Brown coal ,

Copper
Gold mineralized by snlphor and iron, the
system extending through to Western
Mexico.

Copper and lead
Silver, with very little base metal, fre
quently wholly or partlv inclosed in vol-
canio rook, cutting through volcanic
dikes.

Silver, associated with base metals

Rocky Mountain argentiferous galena

Rock Mountain gold, with base metals

Tertiary.
Tertiary and 'Post-Ter

tiary.
Oldest Cretaceous.
Cretaceous.

Cretaceous in part.
Tertiary.

Devonian rocks.

Mesozoio and Palcozoio
rocks.

Do.

The parallelism of these belts is clearly referable to the structural

features of the country. It is related not merely to the mountain

ranges, but to the succeeding formations of different ages, which in

those ranges were uplifted.

From the Silurian to the Post-Tertiary, the gradual land-making to

the westward, and the insular spots so far as recognized, all reproduce

the same remarkable unity of parallelisms in which we find our gold

and silver veins are concerned. In crossing the country from west to

east, we traverse a whole series of formations, while by following roads

parallel to the mountain ranges, we may travel continuously upon the

outcrops of the same age for a thousand miles or more.



MISCELLANEOUS. 447

The grand fact that the axis of the Cordillera of North and South

America is continued into Asia, where it had undoubtedly a great deal

to do—in its direct continuation as well as in parallel uplifts—in shap

ing that continent, bearing upon its flanks everywhere formations pro

ducing gold and silver, and, furthermore, that this is the identical axis

which, passing around the world, divides it into one hemisphere nearly

all land and another nearly all water, leads the miner of the Sierra

Nevada at once into the stndy of the profoundest cosmical problems.

And if he could read unerringly, from the contents of the veins, the

simple original canse of this line of fractures, he might contribute as

effectively toward a solution of one of the unsolved problems of space

as did the miners of the Erzgebirge, who founded the science of geology,

toward a solution of the problem of time.

Periods of deposit.—Two periods of vein-deposit—ih general accom

panied by the ejection of igneous rocks, affording the conditions of sol-

tataric action favorable to metalliferous deposit—are promulgated by

Clarence King, to wit, the "Late Jurassic" and Tertiary.

The Cretaceous age of the principal gold-veins of the Sierra Nevada,

it will be seen, is definitely limited and fixed. The rocks being Juras

sic, (next preceding in age,) the Tertiary (the next following formation)

furnishes ns with concentrated anriferous gravels that originated from

the denndation of the veins in question, the intervening period being

the Cretaceous.

The age of the fissures in question is always the same as the axis of

nplift or fracture. Sec, beside, structure of the Sierra, under Vein-sys

tems; also, Stratigraphy, further on.

The accompanying Tabular exhibit of veins and mining shows that

one series, or half of the mother lode system of veins, is older than the

other. (See Pine Tree.) And under Mineral contents of veins, further

on, will be found reasons for the conclusion that the companion talcose

veins and seam-belts belonging to the same general system are more

recent than the mother lode.

The copper-zone veins of the foot-hills, if not older than the great cen

tral vein-system of the western slope, occur at least in a zone of older

(Triassic) rocks.

TheTertiary age of theComstock system of veins, on the eastern slope of

the Sierra, is based on the assumption that the accompanying eruptive

rocks are Tertiary. It is not distinctly stated whether their synchronous

occurrence with, or relations to, the Pliocene lavas of the Sierra, or any

other determined formation, have ever been made out. Richthofen's

determinations of the age of the "propyilites" and "rhyolites" have

been shown by Dr. Blake to be as hypothetical as the new names he

gives these rocks are unnecessary and confusing.

These veins are evidently not newer than the Tertiary; nor can they

be older than the Cretaceous, to which period those fractures on the

eastern slope that are related to the main or northwesterly axis of the

Sierra must be referred. This embraces apparently several of the base-

metal mines, the Santa Maria and Exchequer, in the Tabular exhibit.

The northerly trending axes and vein-fissures of the Sierra Nevada

generally, whether on the eastern or western slope, would appear to be

newer than the northwesterly trends, for the following reasons : 1. From

the fact that the northerly trending uplifts, of which the Cascade range

in Oregon is the continuation, as has been shown by Prof. Joseph Le

Conte, belong to the Tertiary ; the Cascades at the Dalles being Miocene;

2. That they intersect volcanic dikes which are.Tertiary. 3. The north

westerly trends are undoubtedly Cretaceous.
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The age of the transverse fissures of axial system No. 2 above may be

the same as that of No. 1, " Cretaceous," for the reason that the uplift of

the Sierra was uneven, being 15,000 at Fisherman's Peak, and only

6,000 at Beckworth's Pass. Transverse or twist fractures must neces

sarily occur under such conditions in a longitndinal dome not evenly

raised at its extremities by the lateral pressure. And a similar state of

things might be referred to in connection with the northerly transverse

fractures, No. 4. But better evidence is dersirable in regard to the age

of both these and the twist fractures, No. 5. The mineral contents and

and intersections with other systems or with dikes, may hereafter fur

nish better means of determining them.

Fissure-systems, as typified by districts or by general cause of origin.—I

need not repeat here the geological characteristics of mines presented

in the tabular exliibit ; but an arrangement according to the contents

and yield of mines typified by well-known districts will help out system-

atization by comparison. We may designate the vein-systems accord

ing to districts ; or, as related to strike, regardless of age or contents,

pointing to identical continued, or rather repeated, dynamical causes of

origin, thus:

1. Northwesterly strike : (1.) Mother lode system—(a) in the southern

counties; (6) at Grass Valley; (c) accompanying talcose series. (2)

Base metal system of the foot-hills.

2. Western slope, cross-fractures generally : Eureka and Sierra Buttes

systems.

3. Northerly strike : (a) Comstock lode system ; (b) on western slope :

(c) eastern slope, base metal—classifying the subordinate transverse and

related twist fractures as belonging to the main system in connection

with which underground testimony may prove that they arose.

Points applying to Georgetown divide.—While nearly everything that

has been said or tabulated relating to vein systems or mining not upon

Georgetown divide thus far finds its application ou Georgetown divide,

(as represented in the detailed description of mines in the Georgetown

report,) there are several points to which local attention ought to be

specially directed :

1. The descriptions of the Quartz Hill, Saint Lawrence, Taylor, and

Sliger veins, compared with those of the mother lode and Grass Valley

veins of a northerly or northwesterly strike, show that the great fissure-

zone of the Sierra is continuously represented in all its geological char

acteristics, accompanied by wealth in gold.

2. The related talcose-vein series on Georgetown divide accompanies

the mother lode through the southern mines. The phenomena of the

seam-diggings are associated, however, not with the mother lode alone,

but also other veins of the mother lode system. Belonging, as remarked,

in part at least, to a later period than the mother lode system, they are

due to the chemi&al conditions described under Mineral contents of

vebis, further on.

3. Lenticular masses, or chimneys of quartz, often having a feather-

edge, are characteristic of the best mines worked on either slope of the

Sierra. In fissure-veins the fissure always continues, while the pay and

even the quartz may pinch out or develope fantastic forms and strange

affinities especially in the hanging-wall of the country-rock. Both the

quartz and the pay are as likely to be repeated in adjacent chimneys in

the same fissure prolifically as to yield, within certain limits, as though

there were no ore-bodies nor chimneys of quartz, and the pay were only

found in sheets resembling veins of coal. These things are in the na

ture of fissure-vein deposits.
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While spaces of 1,000 to 2,000 feet, however, upon the mother lode,

or any other vein, may be found rich, or in the form of chimneys or len

ticular masses, yielding rich, pay, the extensions beyond are generally

more likely than not to be poor for a short distance.

4. The tabular exhibit affords proof of something like a general rule,

that the quartz widens and also increases in richness in depth. There

are exceptions ; but the results of experiences, cited from so many locali

ties, cannot be resisted. In a majority of instances noted the pay-chim

neys dip north.

5. Parallel veins adjacent to rich depositss are usually comparatively

barren, even if uniting into the same vein in depth. Instances where

veins of the character of the seam-diggings unite with some main quartz-

vein adjacent in depth are not infrequent in the tabular exhibit.

The importance of any given belt as an ore-channel in depth can only

be inferred from these concomitant indications, taken along with the

yield of the seams. Never is the insignificant quantity of quartz in

place conclusive as against the existence of gold-deposits belonging to

what might once have been perhaps a well defined vein. (See various

talcose slate and seam-diggings in the tabular exhibit and under Con

tents of veins.) 't

THE COUNTKY-EOCK, OR MATEIX.

Geographical outlines and relations of the auriferous slate-formation of

the western slope of the Sierra Nevada.—I have now pointed out the posi

tion and the relations of all the notable veins and seam-belts, and delin

eated the character of the deposits developed by mining. The condi

tions under which the miner operates in seeking gold in veins would be

very imperfectly stated without some account of the country-rock, in

which .these veins are distributed, and in which they apparently origin

ated. The geography and relations to neighboring formations of the

world-famed anriferous slates of the Sierra Nevada should have been

determined, or become the property of the public, in outline at least,

a great many years ago.*

Historical position of the slates—three ages.—While the slates in the

longitndinally central or vein-bearing portions of the Sierra are accom

panied by Jurassic fossils, (as in Mariposa County,) the siliceous strata

developed near the summit (as at Redding Soda Springs) have an evi

dent relationship in their strike to the older triassic and permo carbon

iferous rocks found fossiliferous and also gold-bearing in Plumas County.

Other fossils of the period next preceding the Jurassic have been

found, in the form of impressions on the surface of the slates, at several

localities in the region embraced in the map of Georgetown divide.

I refer to the Triassic fossils found at Coloma, on Placerville divide,

and contributed by John Conness to Doctor Trask, (goniatites;) also

fossils found at a point two miles west of Spanish Flat, on Georgetown

divide, by Gorham Blake, (viz, of a cephalopod which could not be dis

tinguished from belemuite found on the Mariposa estate, and a gonia-

* Published Sources.—P. T. Tyson, in a report to the Secretary of War, in 1849,

described the principal lithological characteristics and the physical relief of the Sierra

Nevada. William P. Blake and others, in the Pacific Railroad reports dating down to

1862, and the members of the geological survey of California since 1860, besides vari

ous travelers and contributors to the United States records of mining statistics, and to

the journals of the day, have contributed to the general knowledge on the snbjoct.

The State of California has appropriated over $250,000 for the publication of such

information lying at the foundation of her peculiar industries. After twelve years of

patience with the administration of this work, no geological map nor systematic me

moir of the geology of any portion of the State having appeared in that time, the

legislature of 1673-74 discontinued the appropriation.

H. Ex. 177 29
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tite, found also in the Humboldt Mountains of Nevada.) Whitney, in

volume 1, Geology of California, sets this formation down as correspond

ing to the Upper Trias beds of Hallstadt and St. Cassian in the Alps.

Near the western base of the Sierra, in Butte County, there are 6tiil

older rocks than the Triassic I refer to those containing the Carbonif

erous fossils found at Pence's ranch, near the foot of Table Mountain.

Not far from the summit of the Sierra, in Plumas County, there are

found fossiliferous rocks of the same remote age.

If the strike of the slates, then, associated with localities definitely

located as to their geological position, by fossils, may be taken as an

index of the age of the rocks at the base and summit of the range, re

spectively, on Georgetown divide, it would appear that there are older

rocks than the central zone of gold-bearing slates, both at the base and the

summit—the eastern and western margins of the ancient basin in which

were formed the anriferous slates of the Sierra Nevada.

The older rocks of the Redding Soda Springs, at the head of Forest

Hill divide, are strikingly different in appearance from the slates occupy

ing the greater portion of the slope of the Sierra westward of them.

They are white, highly siliceous, and crystalline in their character.

These characteristics are observable in a less marked degree on George

town divide, where thinly-bedded series of the same character of rocks

are found in the Tell's Mountain range, interstratified with gneissoid

rocks and mica slates, showing a close relationship in their lithological

character to the granites themselves. J. E. Clayton confirms me in

having observed a similar series of (probably ancient) crystalline rocks,

near the summit of the Sierra, on its western slope ; and he further

states that their lithological character suggests to him their possible

identity with a series of rocks found by him across the mountains, on

the Nevada side, at Silver Peak, containing an abundance of fossils of

Silurian age.

Pilot Hill, situated near the edge of the granites to the west of the

anriferous-slate formation, is composed of a peculiar crystalline rock,

differing entirely from anything found anywhere near the center of the

geological basin of slates.

Concerning the geological age of these rocks of the western slope, we

have, then, two points established :

1. That they are situated in a granitic basin, the rim of which, on the

east and west sides, is as old as the Carboniferous period ; its litholog

ical relations to the Devonian and Silurian rocks of Nevada never having

been followed out. The rocks at both the western and eastern rims are

crystalline, and different in character from those in the center.

2. That in it were deposited sediments which formed slate rocks of

the three grand ancient subdivisions of geology, viz, the Carboniferous,

the Triassic, and the Jurassic, distributed as follows :

(a) Of the Carboniferous period, the outcrops of which have been iden

tified both uear the eastern and western rims of the basin.

(&) Of the main body of auriferous slates, composed of two periods,

viz, the Triassic and Jurassic, the geographical distributioa of which,

from the evidence of the fossils found, is mixed ; so that we must look

for the present to lithology as our only guide to their historical posi

tion.

(c) The localities, so far as determined, belonging to the newest

period, (the Jurassic,) are situated principally near the center of the

basin ; and the oldest of the two named formations, as developed by

means of fossiliferous evidence found on Georgetown divide and in

Plumas County, at points well toward the eastern rim, and also well
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toward the western rim, (at Coloma,) underlies the main body of the

Jurassic slates.

Under Physical geography, in the report on Georgetown divide, I have

described the surface undulations that are everywhere associated with

higher or lower degrees of metamorphism ; under Stratigraphy will be

found the key to the foldings of the slates which took place in the cen

ter and throughout the whole width of the basin here referred to ; and

under Lithology will be found facts furnishing our only remaining clew,

in the absence of thorough paleontological research, to further the de

tails concerning tbe age of the anriferous rocks.

Descriptions of the fossils referred to will be found in Paleontology,

volumes 1 and 2 of the Geological Survey of California, and in connection

with Blake's and Newberry's geological reports in the United States

Pacific Railroad Explorations.

Stratigraphy of the Sierra.—That the slate-forming mnds were in gen

eral deposited in pretty deep water throughout a long period of time

we have good reason to believe, from their consistency and from their

probable thickness. No careful geological measurement of the thick

ness in feet has ever been attempted. Yet it would seem that in the

extreme simplicity and regularity of the bedding of the slates as indi

cated at the surface, along the entire western slope of the range, we should

find it not difficult to hit upon an explanation of the precise method of

granitic uplift whereby the off-shore strata of mnd became shaped into a

dome of such unparalleled sublimity as that witnessed in a profile sec

tion across the Sierra Nevada. This dome presents to our view an un

broken and almost perfect arc, over a base of seventy miles, having an

altitnde at the head of Georgetown divide of 8,000 to 10,000 feet.

A stratigraphical section of the western slope of the Sierra, as laid

down in profile, shows the position of the gold-bearing slates overlying

the "primitive" or Paleozoic gneiss and crystalline schists of the sum

mit belt in the great dome of the Sierra to be very far from regular, or

conformable to that remarkable vertical dip which is the principal scenic

and mining feature of the slates, especially toward the foot hills.

Between Tell's Mountain range and the rich-vein region of the mother

lode and its continuation northward, there are, on Placerville divide,

many square miles—hundreds, I might have said—of gneissoid mica

ceous slates, lying nearly horizontal, or even dipping to the westward.

This is a noteworthy exception to what has hitherto been regarded as

the rule, that of an unvarying easterly dip at a steep angle.

We find, then, in the stratigraphy of the anriferous slates, not a con

tinuous vast bedding of such astounding thickness as would be implied

in a conformable stratification with the dip from base to summit, but

every evidence of folding, like that which took place in the Alleghanies,

and has been demonstrated by Rogers. While at the eastern end, the

geological base of the series, we find the slates very plainly and very

naturally superimposed npon siliceous and crystalline schists, the gneiss

oid strata referred to ; and these in turn upon the foundation rook of

identical mineralogical constitution, the granitic core of the Sierra

Nevada.

Where the dip of the slates in the basin is steep, the angle neverthe

less varies greatly. Sometimes it is to the east, and one-quarter of a

mile off it is to the west again. The angle of easterly dip varies from

40° to 90°. In all probability longitndinal zones, of low angles and

high angles of dip, might be traced for some distance in the line of the

strike of the slates.

In making a cross-section, all that can be said is that the prevailing

dip is to the east, which is equivalent to saying that the eastern end of
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the slope is lifted, and, at the same time, the apex of each anticlinal is

shoved away, in many instances, from the main axis of the Sierra.

At Greenwood and numerous other localities occur sandstones and

conglomerates, in various stages of metamorphism, dipping conformably

with the slates. This fact shows conclusively that the lamination of

the slate is actual bedding, and not to be ascribed to cleavage from

lateral pressure.

It has been remarked that the dip at the bottom of El Dorado Canon, ,

on Forest Hill divide, 1,200 feet deep, is steeper at the bottom than

at the top. Curves of this character are universal in all the canons

in either slope, and are observable in cuts, shafts, and ravines in the

miuing-region, within distances apart of 10 to 50 feet vertical, and are

quite as perceptible as in the canons 1,000 feet deep. The convexity of

the curve in these is frequently toward the west, however, as well as

toward the east, as at the Doncaster mine. Such convexity furnishes

us with a clew for the stndy of stratigraphic details, inasmuch as the

western convexity must generally belong to the western half of an anti

clinal, and the eastern convexity must, in like manner, belong to the

eastern half of an anticlinal.

At Grass Valley, Nevada County, Professor Silliman recognized a

synclinal or geological valley, in the dip and strike of the veins men

tioned, occurring entirely conformably to that of the slates in general

between the New York Hill vein and the Allison Ranch vein ; and a

saddle or anticlinal in the valley between the veins of Cincinnati Hill

and Massachusetts Hill, which is repeated below and to the westward

of these claims by the elevation of the syenitic mass in which the No-

rambagua occurs—something like the following, in a section east and

west:

The course and dip of the Grass Valley veins, he further says, are

conformable with the rocks, and ''the streams have in general exca

vated their twenty valleys in a like conformable manner."

At the Princton mine, Mariposa County, situated in the center of

Bear Valley, Mariposa County—a valley trending northwest and south

east, parallel to the Sierra—Professor Blake also observed a strati-

graphic section of the auriferous slates at right angles to the crest of

the Sierra, namely, from the Bear Creek Mountains on the west to the

Mount Bullion range on the east. He here recognized a plication, or

folding, in the form of a simple anticlinal. At the vein, which is con

formable in strike and dip to the slates, the latter are soft and finely

laminated, light-colored or drab at the surface, and black in depth, with

numerous intercalations of sandy layers, passing into coarse grits, sand

stones, or conglomerates.

In both of the bounding ridges there are only heavy metamorphio

conglomerates. Magnesian rocks accompany the vein in the region of

the soft shales in the valley.

In nearly all the high ridges on Georgetown divide, enumerated as

trending parallel to the Sierra, there is observed a high degree of sili

ceous metamorphism, accompanied either by porphyritic or crystalline

rocks; while the intermediate spaces consist of soft light or dark shales,

Sot**0'1
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showing zones of basic metamorphism, and contaming bydrous-magne-

siau minerals.

Between Pilot Hill and the Little South Fork of the Middle Fork

there are no outcrops of granite, except possibly some insignificantly

small ones. East of that point all is granite ; slate is the exception.

The American River, between Cape Horn (above Colfax) and Folsom,

runs in general along the strike of the slates. It follows the line of

their strike for a mile or two, and then, turning abruptly, crosses the

strike at right angles, or in the direction of the slope of the Sierra, for

a few hundred yards, only to resume afresh its former course in the

strike of slates in the whole of the next long reach of the river. This

is characteristic of that portion of the American River for a distance of

thirty-five or forty miles by the river. At Wild Goose, the American

follows this line of strike near the junction of the slates with the gran

ite, affording excellent opportunity for a stratigraphic section at the

base of the Sierra, or the western rim of our anriferous basin. One

mile from Auburn, just before coming to Smith's house, on the Ameri

can River, on the old road to Coloma, occurs a dike of fine-grained

syenite. Trappean intrusions join the granite abruptly, and quartz is

abundant in this region.

For a similar section of the slates near the eastern rim of the basin,

Tell's Mountain range offers a good exposure. Here becomes evident

the grand fact that the slates near the summit are thinly bedded, and

are in large part carried away by denndation ; for we can see to what

extent denndation has left the granite exposed. The dip at Tell's Mount

ain is at a very low angle to the east.

Ou Placerville divide the granite of the summit reaches far down the

slope, and the South Fork of the American appears to have followed

for some distance near the northern rim of a promontory of this rock.

The dip of the slates along the South Fork of the American, adjacent

to the granite outcrop, is, accordingly, changed to all angles, and nearly

all points of the compass, from west to south .and east. In the Slate

Mountain range, just across the river on Georgetown divide, the dip is

southerly and westerly. For ten miles on the Placerville road, above

Brockliss's Bridge, the dip is at a low angle to the west.

Where the slates are not associated with granitic outcrops there is a

remarkable regularity in their strike. Over a section nearly fifty miles

east and west in a straight line, there occurs no other geological feat

ure so prominently to the observer.- The direction, of course, varies in

places, but only slightly. I have found nothing anywhere near the cen

tral or western portions of the slate-basin indicative of any cataclysm

such as the "immense edgewise longitndinal thrust" which the mass of

the Sierra " must have undergone," by which " vast bodies of strata,

once continuous for hundreds of miles, have been torn asunder, portions

engulfed, and the remainder twisted so as to lie at all angles with regard

to the original direction of the mass," but " not so far removed as to

leave any doubts of their having once been parts of the same continuous

formation," pictured by Professor Whitney, in volume 1, Geology of

California. (See remarks on limestone, below )

The most prominent scenic features of the foot-hill region are the long

lines of slates, standing on end like gravestones, continuously in the

same general line of strike from Calaveras to Butte County. The gen

era! parallelism and perfect regularity of strike is, as remarked, the

grand feature of the anriferous-slate formation, over the entire western

slope. The local variation of strike in the Slate Mountain range, (ac

counted for,) is the only exception 1 have seen in about ten thousand

square miles of the formation.
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William P. Blake, in bis visit to the mining-region, in 1864, recognized

another of the characteristic physical features of the western slope of the

Sierra. He correctly described the enormous erosions in the anriferous

slates as having taken place in " one unbroken platean or slope." What

ever may have been the method of tilting the slates underwent, their

platean-slope character, as shown in one grandly regular, easy line of

profile from base to summit, on which the undulations described under

Physical geology are insignificant, is a feature everywhere noticeable

to the geological observer. But it is nowhere else so unmistakably recog

nized, and so striking to the eye, as from the dome of the State capitol,

at Sacramento. The parallel lines of this slope are, from that point, seen

to lie level behind one another, like the lines of a level plain.

Professor Blake clearly testifies, further, that the anriferous slates

trend in a northwesterly course " with great regularity, and without any

abrupt local plications or disturbances of the beds." " The plications,

where they exist, are upon a magnificent scale, and very regular."—

[Geological Reconnaissance of California.)

The same idea of platean character connected with the slate formation

has frequently suggested itself to me from local observation of the bed

rock flats associated with the gravel courses of ancient rivers.

I need not enter here into any particulars concerning the forces which

cansed the original foldings of the slates, the formation of this platean

or gradual slope, nor the character of the sediments which made folding

and platean formation possible and unavoidable. For the operation of

the same, ever-enduring, simple physical forces, see Dana's Geology.

The occasional parallel granite belts or dikes, intermediate between

the summit and base of the Sierra on other divides, and on this one,

especially near the eastern and western rims, show that whatever may

have been the origin of the granite, (whether it was Plutonic metamor-

phism or eruptive ejection,) the slates at mid-slope must have been ex

tensively folded by the operation of the same agencies which enabled

the granites to protrnde.

If it was eruptive ejection, then the slates were folded and lifted along

with them. If it was Plutonic metamorphism of deeper-seated strata,

the strata were corrugated, and the lower metamorphosed ones bent

upward, and afterward dennded off at the surface, and so exposed.

In neither case is the rationale of the slates at mid-slope altered. The

thickness of the slates, however, might be differently conclnded upon.

On the latter hypothesis, the frequent exposure of granites in parallel

belts conformable to the slate, as on the Grass Valley divide, would

imply thin bedding. In the tabular exhibit of mines, the probable

limits of thickness are referred to as from oue and a half to three miles,

vertical. That it could have been more is not impossible; though the

probabilities would be against that supposition until the fact could be

demonstrated by stratigraphical evidence. In prosecuting this inquiry,

it should not be forgotten that the midslope region was in the Triassic

and Jurassic periods, probably in the center of a valley, and the posi

tion of an axis of depression like that of Sacramento Valley, having

older rocks, as elsewhere demonstrated, on the east and west.

The folding and general stratigraphic character of the slates of the

region, according to these facts, is represented by the foregoing section

across the Sierra Nevada.

The granites of the summit and of Folsom were the abutments of the

arch ; and the sediments of the region, which were originally sinking at

mid-slope, forming a geological valley, must have begun to arch up and

fold the moment the abutments began to be brought nearer together.
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The question arises, Where are situated the oldest rocks of the min

ing region ? Are the veins, which most concern us, in the older or

newer rocks—at the top or bottom of the Jurassic series ?

 

STRATIGRAPHIC 8KCTION.

A. Toll's Mountain; nearly horizontal slates of Toll's Mountain and Mount Dana;

probably as old as the Carboniferous.

B B. Robb's Mountain ; Triassic of Colfax and of Plumas County.

b. Sand Mountain.

C. Pilot Hill; Triassic of Coloma; copper-voins.

D D. Carbouiferous ; limestones of Plumas County and Pilot Hill ; limestones of

Butte Conuty.

E. Cretaceous, marine; Folsom.

F. Tertiary, accompanied by coal-deposits; partially marine ; partially like H.

6. Post -Tertiary clays, adobes, loams, and gravel.

H. Peat of the Tnle formation, percolated by fresh or brackish water ; lacustrine

deposits, like G, forming the basin of Sacramento River.

J. Granite, underlying all.

I K. Volcanic craters and overflows at tho summit, damming the northern end of

Lake Tahoe, and filling up or capping all the gravel-lilled canons of the Tertiary

period; being of tho same age as the lino of demarkation, FG.

L. Jurassic of Spanish Flat, Kelsey, and Spanish Dry Diggings range ; position of

the Georgetown seam-belts.

M. Gneiss of Tell's Mountain and Brockliss's Bridge; probably older than the Carbon

iferous rocks.

N. Grey Eaglo Hill ; horizontal slates flanking the granite and gneiss country on

Placervillo divide, adjacent to Georgetown divide.

P. Goat Mountain and Greenwood trend.

I. Mount Pluto ; volcanic peak at the North end of Lake Tahoe.

K. Twin Peaks, head of Blackwood Valley, Lake Tahoe.

From the above section and from the remarks made under Historical

geology, it will appear that their position is most probably in the newer

rocks, or at the top of tho series. The oldest rocks lie near the base,

and near the summit of the Sierra; those inclosing the principal gold-

veins are near mid-slope.

Neither on tho Yuba nor in the basin of the American is there found

anything like a continuous limestone formation. Limestone occurs in

small lenticular masses of white and crystalline rock, conformably to

the dip and strike of the slates. A large cave exists in a body of this

character at Alabaster Cave, near Pilot Hill. On the road from Au

burn to Georgetown, limestone has been quarried and manufactured

into lime extensively for many years. Dolomite also occurs in Amador

County, in narrow, snow-white veins, traversing talcose and chloritic

locks, and bearing coarse, free gold.

A zone of limestone-country, several miles wide and many miles in

length, occurs further sonth, in Tuolumne and Stanislaus River Basins ;

and bedded limestone is again found in Butte and Shasta Counties, where

it is fossilif'erous and of Carboniferous age.
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In the limestone-region of Tuolumne and Calaveras Counties this

rock is conformable to and parallel with the slates. Like the slates, it

is generally vertical in its planes of structure. These are planes of

bedding. At Abbey's Ferry, limestone is found in connection with

mica slate and granite. Though to some extent metamorphic, it is more

regularly stratified than the limestones of the Tejon, where the meta

morphic action was more intense. That of Tuolumne has many blue

layers and veins, all trending with the strike of the slates.—(Blake's

Reconnaissance.)

The limestone-outcrops near the Coloma and Auburn lime-kilns on

Georgetown road, at Yankee Jim's, Colfax. and on Wolf Creek below

Grass Valley ; also near Black's Bridge, six or seven miles above Ne

vada City, and at Emory's Crossing, on the Middle Yuba, continuing

thence northward in spots for thirty miles, and crossing Feather River

below Strawberry Valley on the Marysville and La Porte road, (being

claimed as a quarry by Butts and Diamond, near Camptonville, &c.,)

are examples of geographical distribution.

These deposits are obviously not all of one continuous formation, nor

the result of any reasonably imaginable dislocation. The most that can

be said of them is that there is a zone of interrupted or insular lime

stone intercalations continuing toward the north, in a line of island reefs

parallel to the northerly trend of the course of the Sierra near the head

of the American and Yuba Basins. There is no reason, indeed, why

local masses of limestone should not have been forming throughout all

of the three periods represented by the auriferous slates.

There is near Ringgold a disconnected mass of limestone about one

mile square, the beds striking east of north and dipping east 50°, which

is considered by Whitney to be in the same strike of the slates as that

at Indian Diggings, eighteen miles southeast of Ringgold, at Cave

Valley, at the lime kilns on Wolf Creek, Nevada County, and that of

the limestones of Pence's ranch, Butte County, having accordingly

" the position that one connected group should hold." But there is no

such connected group that can be reconciled in position with the strike

of the slates, so remarkable in its regularity. Another belt, running

nearly parallel to the last named, " situated about ten miles farther

west," crosses the South Fork of the American at Salmou Falls,

connecting with a similar deposit at Clarksville, eight miles southeast

of Folsom. Unfortunately none of these intermediate belts stratigraph-

ically connect the southern limestone-region of Tuolumne with the Car

boniferous limestones of the north.

The granite-belt of the foot-hills lies west of Auburn and west of

Coloma, extending to the edge of the valley as far as any rock is vis

ible.

This belt is, geologically, the most important erupted axis of the

entire region. As remarked, it is the first rock met with on leaving the

plains. It continues north, as represented in the general vein-map,

in the strike of the slates, west of the Grass Valley series.*

At Logtown, seven miles southwest of Placerville, several gold-bearing

veins occur in granite. Four of these, the Empire, Pocahontas, Excel

sior, and El Dorado, strike northwest and southeast, parallel with the

mother lode series.

Grizzly Flat, sixteen miles east-southeast from Placerville, has veins

also in granite, containing sulphurets of lead and zinc

The strike of the slates at Placerville is north 21° west ; elsewhere

from north 20° to north 30° west. At Sarahsville, on Forest Hill

divide, the strike is north 5° to 10° west.

* Compare with north and northwest axes, in the diagram on a previous png«.
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The strike of the slates further north than Georgetown, as at Grass

Valley, becomes more nearly north and south.

Mthology and distribution of rocks in detail.—I collected for notice

under this head aboutfive hundred specimens of rock and vein-material.

The former are important, as showing the details of a geological

section across the entire width of the anriferous slates of the Sierra

Nevada. They are all located by approximate measurements connected

with fixed points upon the Georgetown map.

The latter represent, beside the vein material, the peculiarities of the

country-rock in which different mines, at nearly all points ou the divide,

are situated. They consist of ores', minerals, gangnes, and adjacent

country-rock associated with veins and seams, accompanying the sec

tions and descriptions of mines.*

With the exception of the underlying granites ancTthe occasionally

overlying erupted trachytes, all the rocks on the divide fall under the

heads of fragmentary and metamorphic

Clay slates, talcose slates, and sometimes mica slates, alternate in

bands, running with the general strike of the slates.

There is a low degree of metamorphism near the center of the slope.

The slates are generally light-colored, and thinly laminated. For many

miles, where the color is light, the slates have apparently changed but

very little from the original sediment. Except in the matter of consoli

dation, the same holds true over half the country.

The more highly metamorphosed portions are adjacent to the vein or

seam systems, or to ridges of greenstone. The latter is itself meta

morphic, and sometimes crystallized out into definite diorite ; sometimes

crypto-crystalline, as aphanite.

These " dikes " are considered by many geologists and others as in

trusive, consequently as belonging to a later period of eruption through

fissures. I have not hesitated in expressing my opinion that they are

metamorphic, as I have seen repeated evidences of their being formed

in much the same manner, and by the same canses, as the veins them

selves, and the gouge associated with the veins. The traps and diorites

are found in a thousand places in all stages of transition, from indis

putable slate to indisputable trap or diorite which cannot be distin

guished lithologically from the "massive" or " eruptive" rock. The

specimens I have collected will themselves testify to this fact.

The "dikes" occur in parallel lenses from 6 to 10 and 20 feet wide.

They are repeated irregularly, sometimes every few hundred yards;

generally associated with ridges.

^Both the slates and greenstones are traversed by quartz-veins which

are full of crystallized iron pyrites, associated with gold. In some met

amorphic zones the country rock changes into serpentine, or serpentinoid

rock, or into " soapstone," a rock of soapy feel, more or less approach

ing the mineral steatite.

The slates of certain zones, especially where there is a basic meta

morphism, decompose very easily at the surface, to a depth of 20 and

even 150 feet, so that they can be readily excavated with a pick, or with

the hydranlic pipe.

The character of the slates is in all the gradations from roofing-slate

to sandstone and conglomerate. The latter is sometimes so highly met

amorphosed as to be barely recognizable with certainty. Masses of

sandstone occur in various stages of metamorphism, patches retaining

almost entirely their original condition.

* They have been donated to the State by direction of the president of the Cali

fornia Water Company, and are on exhibition in the mining and geological collection,

connected with the State library at Sacramento.
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On Irish Creek the slates are like roofing-slate. At Kelsey's and at

Georgetown they are more talcose and magnesian. Generally aronnd

Georgetown they are very slightly metamorphosed, and either light-

colored or black and compact. West of Greenwood and east of Forney's

there is a great deal of metamorphism. At Sarahsville, on Forest Hill

divide, the slates are light-colored and talcose. In the neighborhood of

Auburn and northward, there are hard clay slates.

Several of the most noteworthy localities of metamorphism into ser

pentine are at Bald Hill, on Georgetown divide, and Brimstone Plains,

on the road from Sarahsville (on Forest Hill divide) to Independence.

This serpentine "forms the largest mass of the kind in the State," being

lithologically, according to Professor Blake, identical with that found

at Fort Point, San Francisco.

Masses of serpentine also occur in the midst of other metamorphic

rocks near the junction of the slates with the granite, north of Auburn,

and associated with the seam-diggings at numerous points on the divide.

The granite of the foot-hill belt between Auburn and Sacramento is

itself traversed by feldspathic or granitic veins. It weathers in large,

round blocks, looking like great bowlders scattered over the surface.

On Placerville divide the granite sets in opposite Coloma, cutting

off there, as well as on Georgetown divide, the basin of the slates from

the valley.

Toward the eastward the granite again sets in between Sportsman's

Hall and Brockliss's Bridge, on Placerville divide, and on the east

slope of Mount llobb on Georgetown divide.

In the basin of the Rubicon, at the head of Georgetown divide, the

granite is remarkable, on account of showing immense cleavage-lines

which have been cut into by streams, and followed for a short distance

only before leaving them again to seek their nearest course by gravitation

to the river. In overlooking this country from a high mountain, it is

almost impossible to recognize, or with the eye to follow, the course

of the streams in the valleys and mountain-sides, owing to the abun

dant repetition of partially-eroded cleavage-courses like little Yosemite

Valleys.

MINERAL CONTENTS OP VEINS.

First principles concerning ore-cluinnels.—When the truth first dawned

upon the placer-miner that there were ancient rivers in the hills richer

than those of " '49," he was not slow to discover or take advantage of the

first principles of hydranlic mining. There was surely a channel ; that

channel had a definite (though winding) course; it had a deep gutter;

and it had a rim, or rim-rock, on either side.

The man who now expects to pursue profitably the business of hy

dranlic mining, without regarding these first principles, would be deemed

a strange phenomenon if he did not sooner or later outlive his luck.

We have found in these slates great gold-deposits such as the world

never knew before California " came out." We have formed an idea of

the outlines, the changes, and of the position (in time) of this forma

tion which has yielded the world $1,000,000.000 in twenty-three years;

and we have discovered that the source of all the gold is in certain sub

terranean ore-channels as well defined in many respects as are those of

the ancient rivers.

It may appear some day, when we know a little more about it, that

the man who would expect to pursue profitably the business of vein-

mining, without regarding or understanding the nature of these chan

nels, should also sooner or later expect to outlive his luck.
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Distribution of gold.—Of the fifty or sixty elementary substances to
■which chemistry reduces matter, we find gold to be one of the heaviest,

scarcest, and most independent of alliance or tendency to mineral inter

marriage. Yet, like silver, the next following as a precious metal—and

as truly as iron, clay, and quartz—it is universally distributed in the

material, of the earth's crust.

Silver is found in solution in common sea-water, the world's envelope.

Gold, though scarcer, we now begin to realize is found in all countries.

It has, furthermore, been found crystallized in veins or precipitations

belonging to all geological ages, inclnding even the Post-Tertiary, in

California.

It could not be otherwise, for gold and silver are both soluble, along

with quartz, in the natural waters of the earth. They are extracted

from their ores in California and Nevada largely "in the wet way."

In the following tables are presented, as far as known, the instrumen

talities that undoubtedly effect the transformation of gold, &c, under

ground, from a solid to a fluid state, and vice versa, being a list of the

reagents producing the solution and precipitation of gold, iron, and

quartz in nature.*

Sow gold, iron, and silica are made soluble and dissolved in water.

[Words in roman refer to laboratory processes ; those in italic to processes occurring in noture.]

Reagents which, coming in contact, prodnce ohomlcal action.

Result as fluids, or in solution,

as—

As solids. Solvent.

Sulphate of iron. *
Same' from decomposition ofpyrites 1)0.
AlZalinc, carbonate, and sulphate waters*
Water

Do.
Do.

Nitrohydrochloric acid (evolving chlor
ine) with water.

Chloride (sesqui) of gold.

Chloride (terchloride) of gold.

Do.

Chlorine gas, (from salt and. sulphuric
acid.)

In nature, fame, arisingfrom the decom
position ofpyrites and the ntverwant-
ing chloride of sodium.

Sulphate or sulphide of iron, in some Disiilphuret or sesqnisulphti-
ret ( 0 surrendering sulphur to
iron on depositing.

Do.

MOJ/.t

5. Gold, chloriile, (sesqui) . .
1. Silica

Chloride, (sesqui.)
Alkaline (or basic) waters.

* Sterry Hunt.
t Hypothesis of John Arthur Phillips.
} Similar idea to that of Phillips, definitely confirmed by laboratory process of Won.

* Sec my Report rendered in 1870, Chapter LXI, p. 450, from which I quote the fol

lowing :

" Professor Biscboff, the eminent chemist and geologist, has fonnd that sulphide of

gold is slightly soluble in pure water. It is now also known that chloride of gold will

co-oxist in very dilute solutions with protosalts of iron, provided there are present an

alkaline carbonate and a large excess of carbonic acid. If the sulphide of gold is re

quired in solution, it is only necessary to charge the solution with an excess of sul

phurated hydrogen. In the same connection should be mentioned the discovery,

from a different quarter, that metallic gold is soluble in solutions of the persalts of

iron."

In the same connection I cited the paper read in 1868 by Mr. Cosmo Newberry before

the Royal Society of Victoria (Australia) on the formation of gold utiggets in the au

riferous drifts, and remarked :

"The arguments and facts contained in that paper strongly support the theory of

tho growth of nuggets, and furnish a simple analogy in the precipitation of metallic

gold from solution by the reducing action of organio matter, in tho presenco of a
nnclens. • • « To some such process of solution and deposition we may ascribe

the presence of gold in rocks and veins ; its alteration and reduction to metallic form

(' free gold') in the upper or exposed parts of such rocks or veins; and, finally, the

still greater purity and size of its particles, so frequently noticed in placers."—R. W. R.
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Sow gold, iron, and silica are precipitated when they have been dissolved.

[Words in ronian refer to laboratory processes; those in italic to processes occurring in nature.]

 

The reagents which, coming in contact, produco chemical
action.

Result.

As fluids, (in solution.) Precipitant. As solids.

L Iron, tulphatc in water..
2. Iron' tulphate and sili

cate solutiom.

fyrites.

1. Oold. chloride, (sesqui) . . Proto-mHs (sulphates) of iron,

Anhydrous oxide of iron.*

Metallic gold.

2. Gold, chloride, (terchlo-
and heat.

Sulphate of iron Metallic gold, a black or broicn powder, being
the chlorination process.ride)

3. Gold, chloride, (teequi) . . IJydro*t'lphuric acid, tcith heat.
Hydroswphuric acid, without

heat.

IHsvlphurct of gold; a black potoder.
Scsquisulpkuret of gold; a darkbroicnpow

der.
A black piUvervlent chloride {?). whichicher.

heated evolves fume* of hydros ulphurio

Hydrosulphate of ammonia...
odd, leaving metallic gold.

Same.

8. A'firm* iterchioridc) boil
"Purple powder of CaRsiuB'" (oxide?)
Brovm xulphuret of gold, AuS.

ing hot.
9. Same' cold and dilute . .

10. Disulphido (?) associ

ated with sulphate of
iron.t

Black persulphuret, AuS3.
Metallic

1. Silica, dissolved in alka

line or basic waters.
Acid waters carrying sul
phates of iron, Oec

Silica.

* Sterry Hnnt.
t Hypothesis of Johu Arthur Phillips.

} As at Steamboat Springs, according to J. A. Phillips.

Processes of chemical concentration.—Going back to the dark ages of

geology, and remembering the high specific gravities and first affinities

of these metals, we must first conceive all the gold there was within

some vertical miles of the surface as pretty evenly disseminated through

the semi-molten azoic mnd.

Along with the fluvial replacements of material attending the ever

lasting rising and sinking of lands, chemical affinity or solution has

kept tni3 gold and silver moving ever since, wherever water moves,

precisely like all the rest of the fifty or sixty elements of matter, and con

forming faithfully now and forever to the laws of physics and chem

istry that govern all matter.

This is a resume" of the best jndgment on the subject of noted mining

geologists in this and older mining countries, where the geology of sil

ver and gold has been stndied for hundreds of years.

Prof. Sterry Hunt, of Montreal, has published an outline of the pro

cesses by which the siliceous, calcareous, and argillaceous rocks, that

form so large a part of the earth's crust, may have been generated from

a primitive fused mass, andx therewith has indicated the origin of the

salts of the ocean. The first precipitates from the ocean would, accord

ing to Hunt, have contained most of the metals. In the subsequent re

solution and deposition of these precipitates is to be found an explana

tion of the origin of metalliferous deposits, and of their distribution in

various formations, either as integral parts of the strata or as deposits

in veins, the former channels of mineral springs.

"The metals of the Quebec group," he conceives, were originally

brought to the surface in watery solution, from which they were "sepa

rated by the reducing agency of organic matter in the form of sulphu-

rets, or in the native state, and mingled with the contemporaneous

sediments. During the subsequent metamorphism of the strata, these
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metallic materials were taken into solution by alkaline carbonates or

sulphnrets and redeposited in fissures."

Mechanical concomitants of the process ofconcentration.—To what depth

the original mechanical concentrations with water in the soft crust of

the globe extended is a matter of slight practical importance. By the

same laws of physics that now exist, concentrations undoubtedly took

place in the Paleozoic slates, that were washed into basins and in many

places sorted into layers like the Mansfield Prussian copper-schists.

While this action took place at the surface, precisely as now, under

the surface chemical affinity and chemical action must have set in and

operated from the earliest dawn of creation precisely as now. And the

results of chemical affinity being quite the same, whether in the wet

way, or under pressure, or by fire, the methods of the chemical concen

tration of gold were also in general the same.

In the usual and very natural method of drying, wrinkling, and sur

face oscillation that has cansed the principal mountains and valleys of

the globe, these slate-mnds of the Sierra might have been* sinking for a

long while, and piling up thicker and thicker, at the same time that the

axis of the Sierra Nevada was rising. This we can infer from the fact

that the valley of Alta California has itself undergone such a process,

being a valley of depression, corresponding to the elevation to the east

ward.

The coal-mines of Mount Diablo and Corral Hollow will easily con

vince any observer of the latter. The coal-veins deposited on the top

of the Cretaceous hills are seen to pitch under San Joaquin Valley,

where they have been explored, and also worked.

The Jurassic and Triassic mnds were no sooner deposited, probably,

than they were disturbed. The Sierra Nevada certainly began to rise

before the Cretaceous rocks on their flanks (near Shasta, Folsom, &c)

were deposited, since we see the latter lying nearly horizontal on the

upturned edges of the slates. Veins are the infiltrated cracks. What

stronger evidence is needed, then, of the history of the

gold-bearing veins of the Sierra than that of their gen

eral parallelism to the axis of uplift and depression ?

As soon as these breaks or cracks commenced form

ing, quartz, iron, and other minerals commenced pre

cipitating in them. As soon as the proper mechanical

and chemical conditions were supplied, from that time

forward, and so long as the same laws of chemistry

and physics remained in force, the same process must

have continued, and must ever continue.

The present day not being exceptional in that re

spect, there is no reason why vein-concentrations should

not be going on now.

The reason why we find lenticular "ore-bodies" or

chimneys that pinch out in most of the great fissure-

veins of the tabular exhibit, is made plain by the accom

panying diagram. The dotted line E represents the

original fissure. A dislocation of the country-rock

takes place, whereby the angle at the upper B in the

foot-wall slides down, and is now at B in the hanging-

wall. Of course, the hanging-wall and the foot-wall—

originally identical—after this cease to be parallel. .

The resulting lense or chimney-shaped spaces were fcji,™po™ijer

recipients of mineral-bearing waters. Gouge was added

to quartz, by continued rubbing or dislocation of the walls.

Dislocations cans-



462 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

The mineralizer8 of gold : silica, iron, alkalies, and sulphur, in argilla

ceous sediment*.—As the gold in quartz-veins is attributed to chemical

concentration in the wet way, we may reasonably regard the argilla-

ceons-slate formation as the matrix of the gold-bearing veins. For if

the gold-solutions were derived from the underlying granite, or from

traps more modernly erupted through the granite, we should find as

many gold-bearing veins in the granite or granite associated with trap

independently of the slates as in the slates themselves. Gold-bearing

veins are found, it is true, in granite, on Placerville divide at Logtown,

as shown in the vein-plottings, and at Meadow Lake, on the head

waters of the South Yuba. But the fact remains that the great paying

veins of California, Australia, and the Ural are in slate.

As already remarked, gold is pretty universally distributed the world

over, but not in a concentrated state. It is most concentrated where

the chemical conditions, accompanied by certain mechanical conditions,

were most favorable for concentration and precipitation. Precisely as

in the ancient river placers, it was most concentrated where the mechan

ical conditions alone were most favorable for such concentration or sep

aration from the accompanying rock.

We have here what was originally light mnd, impregnated through

out with iron, gold, and silver ; besides the alumina, magnesia, silica,

and lime, which formed its principal constituents. Even where vein-

formation did not occur after the consolidation of the sediment, iron

pyrites have very generally crystallized out in the slates. Such is also

the fact in a more limited degree in the granites on the western slope of

the Sierra. Quartz, iron, gold, and magnesia especially, being easily

soluble under the conditions to which they were subjected, formed the

concentrations seen in the vein-material and gouges associated with

the metamorphosed seam-belts, (the several hundred specimens of which,

collected by the writer, will speak for themselves.)

The gold is found precipitated as metallic gold, free from combina

tion with any of the above elements. Even when entirely inclosed in

pyrites, it is granular upon disintegration of the latter. It is some

times visible in undecomposed pyrites, with and without the assistance

of a magnifying-glass. (See instances in the tabular exhibit, Tuolumne

County.)

Fourcroy's General System of Chemical Knowledge, published in 1804,

has the following passage: "Bergmann observes that the gold which is

extracted from anriferous pyrites by digestion in nitric acid is in small

angular grains, which proves that this metal existed in the state of

simple mixture, and not of composition in the pyrites."

Leading mineralogists of the present day entertain a similar view.

In arriving at nature's method of precipitating the gold, we may set it

down as conclusive, then, that the gold precipitates first. But the pre

cipitation of iron-sulphuret is, perhaps, almost simultaneous. It appears

to be the conclusion or concomitant of the same chemical reaction that

precipitates the gold.

Philosophy of action—^aggregate results?*—Voltaic electricity may be

called the soul of the earth ; and it is, like all other things in nature,

dual, or positive and negative in its manifestations.

The electro-positive and electro-negative principle is not only at the .

* I venture to repeat here the remark at the beginning of this chapter, that Mr. Bow

man is responsible for the theories it contains, among which, with a vast amonnt that

is both brilliant and useful, I find some things which strike me as over-bold and prema

ture. The attempted analogy with the organic world in the following table is, of

these, the most fanciful.—K. W. R.
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foundation of all chemical action, but it suggests to us the modtis ope

randi of the vein-chemistry of the Sierra in a manner interesting to those

engaged in following the deposits of gold underground.

The earth, we find, in the order and plan of nature,, presents itself to

us in three grand aggregates, the "elements" of Aristotle, viz, land,

sea, and air, to which should be added, perhaps, a fourth, the organic

world. Each of these four great natural aggregates of the chemical

elements is found to possess a feature chemically peculiar to it, viz,

land has silica as constituting 50 per cent. of all the rocks, or 60 per

cent., if the limestones be excepted ; water has hydrogen ; the air has

oxygen, and the organic world has carbon. According to their leading

ingredients, the earth and air would have to be considered electro-neg

ative, or as most allied to the acid class, (in the following table ;) the sea

and the organic world, as electro-positive, or as most allied to the basic

class.
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The results of chemical action, as witnessed in connection tcith the mother-

lode system of reins.—Those are apparently only "aggregate results"

which we encounter in the seam-diggings, or companion talcose veins

alongside of the solid quartz-veins of the mother-lode system.

The one set of veins, the earlier, is acid, the other, basic in its prin

cipal constituents. Both contain gold ; the former is found in snlphu-

rets, the latter, more frequently in the form of free gold, associated with

metallic oxides, carbonates, and hydrous magnesian minerals, silicates

of the bases mentioned in the preceding table.

What is the history, then, of the two different solutions and precip

itations of gold ?

Simply that the acid and basic conditions alternated ; that while the

one endured, both iron and gold were in a fluid condition, and when

the other intervened, they were precipitated.

They so remained, notwithstanding the fact that the accompanying

quartz and sulphurets of the companion talcose veins and related seam-

diggings were subsequently decomposed, partially dissolved out, removed,

and replaced by the hydrous magnesian minerals, the silicates of the '

bases which accomplished the metamorphism.

This order of events did not in any manner interfere with the subse

quent infiltration of siliceous waters, and the formation of other or bar

ren seams that are often found in the same neighborhood as the decom

posed quartz-seams, and kidneys in which the gold is found in sheets

and pockets.

Basic or alkaline waters, in brief, changed, or carried quartz.

Acid waters carried gold, dissolved in sulphate of iron, or in the form

of chlorides.

Where the two met, and the acid or electro negative solutions were

strongest, they solidified in the manner, the effect of which is designed

to be. illustrated by the table, both the quartz and the gold, with irou

in the form of sulphurets.

Where, on the other hand, the basic solutions were strongest, there

resulted decomposition and recreation generally, solution and change

of quartz and the transformation of everything into hydrous silicates of

magnesia, accompanied by transformation of the sulphurets of iron and

copper into carbonates and soluble sulphates, which were removed by

water, leaving ouly the gold and oxides of iron.

Mineralogical contents of veins andparageneses.—The mineralogical con

tents of veins are attributable to particular chemical combinations,

which can be traced. In mineralogy this is called paragenesis.* It cor

responds to the intermarriages of individuals, while the vein-systems

are tribes, where king and queen rule alternately; and the grand aggre

gates of nature are the four nations in which silica, hydrogen, oxygen,

and carbon are the absolute monarchs, as already explained.

In many cases, the solutions in circulation could form quartz, &c,

only to one side of the ore-channel, on account of the country-rock

having been previously impregnated, perhaps, with different precipita

ting ingredients.

Further details showing the peculiar contents of veins and seams on

Georgetown divide, and in their related vein-systems, are given in the

tabular exhibit.

Age of gold-bearing formations, predicated upon the origin of gold.—We

find veins containing gold and silver on the eastern slope of the Sierra

Nevada in comparatively modern volcanic rocks.

* Very interesting treatises on the subject have been written by Breithaupt and

others.

H. Ex. 177 30
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We have found gold not only in the " dark ape," Silurian slates of

the Ural, and of Australia, as promulgated by Murchison, but in the

"middle age," Jurassic and Triassic slates of California, and now even

in the placer-pyrites of the Pliocene rivers of the Pacific slope.

The latter occurrence has been repeatedly reported in the pyrites that

crystallize in carbonized woods found in placer-mining. We are assured

that after a sufficient degree of care has been taken to exclnde all pos

sible mechanical admixture, some of the placer-pyrites in Nevada and

Sierra Counties, separated by specific gravity in water, are still rich in

gold. J. Arthur Phillips indorses this view, upon the strength of facts

observed by him while in California.

It is hardly necessary, then, to enter into the question so tenaciously

argued by Murchison, and some others since 1849, concerning the pre

dominating ancient or modern age of the principal gold-bearing rocks.

Geologists deduce a law where they have found a repetition of " the

indications." Such indications had been observed by Murchison, which,

seemed to place the gold-bearing rocks of all the gold-producing coun

tries known uniformly in the form of slates, into the dark ages of geo

logical history.

In the new edition of his Siluria, Murchison modified, however, the

views first put forth by him as to the distribution of gold in the earth's

crust. His more recent conclusions are :

1. That looking to the world at large, the anriferous vein-stones in

the Lower Silurian rocks contain the greatest quantity of gold.

2. That, where certain igneous eruptions penetrated ihe Secondary

deposits, the latter have been rendered anriferous for a limited dis

tance ouly beyond the junction of the two rocks.

3. That the general axiom before insisted upon remains, that all Sec

ondary and Tertiary deposits (except anriferous detritus in the latter)

not so especially affected never contain gold.

4. That no unaltered purely aqueous sediment ever contains gold ;

or, in other words, that the granites and diorites have been the chief

gold-producers, and that anriferous-quartz leads in Paleozoic rocks are

the result of heat and chemical agency.

The law of gold distribution and concentration is a broader one. It is

as broad as that of the distribution and concentration of any other min

eral.

Murchison's reasoning concerning the origin of the gold-deposits of

California would be that the greenstone dikes, with their associated

metamorphism, constitute the immediate canse of the impregnation of

gold.

As I have shown, these "dikes" are really attending phenomena. If

metamorphic in origin, (as 1 believe from my own observation,) the

canses of such metamorphism were probably no less deep-seated than if

they had been erupted bodily.

The result, then, so far as the concentration of gold in veins in associa

tion with greenstone dikes is concerned, would be quite the same; even

to the conclusion that we must regard the granitoid rocks as the source of

the gold, (as of every other mineral ingredient pertaining to the original

surface of the earth,) though not in any concentrated form.

Sedimentary concentration, such as Murchison claims peculiarly for

the Silurian age, doubtless took place. But it continued with equal effect,

as is conclusively shown by the facts presented in this chapter, down

into the Jurassic It is in the anriferous-slate region that the great

gold-veins of California occur, while the granites of California, are, as a

rule, comparatively barren.



MISCELLANEOUS. 4o7

N.

To sedimentary concentrations, deposited in the Carboniferous, Trias-

sic, and Jurassic slates in the western parallels of the Cordilleran axis,

we may with some show of reason ascribe the immediate sources of the

enrichment of the gold-veins of California.

SURFACE GEOLOGY.

Ancient and modern valleys.—Topographically, as well as geologically,

there is a marked difference between the Georgetown and Placerville

divides. Standing upon the summit of Grey Eagle Hill or of Robh's

Mountain, a view west and southwest shows the former to be irregular

in outline, the latter a sloping plain, with only an occasional knob of

metamorphic slate rising above the general level.

Geologically the former is uncovered slates, the "bed rock" formation

of the Sierra Nevada; the latter a continuous gravel and lava deposit,

covering a hundred square miles or more, beginning at the summit, and

at its western end blending with the flat plain of the undennded slates

of Placerville divide, above Mount Thompson.

While Georgetown divide was a divide of the Pliocene period, Placer

ville divide was a valley of the same period. In it were heaped up the

gravels of the Pliocene river-filling period, and upon the top of this

poured the volcanic outflows of the eruptive period, which closed the

Pliocene, and marked the revolution which brought about the new order

of things—the present topographical frame-work of existing watershed,

valley, and stream.

From the summits of Georgetown divide, looking toward the south,

the Placerville gravel-ranges fall prominently into view, and the gravel-

pits, exposing the bed-rock of the ancient channel in a straight line,

which jumps from hill to hill and from range to range, as if a ruled line

had been drawn there in profile, present the most striking and inter

esting objects of landscape to the eye.

Molten volcanic matter.—On visiting Placerville itself, and ascending

the high gravel-range referred to, which trends westward just south of

the town, you will find all of the characteristics of the ancient river of

the Yuba Basin—an immense deposit of quartz, gravel, and rock, covered

by a mass of volcanic rock.

So heavy and almost solidly continuous is the trachytic breccia in the

vicinity of the reservoir—so entirely free of broken and rounded corners

belonging to a transported breccia—that this difference at once appears.

The lava of Placerville must have reached its position to a degree

in a molten state, part of it entirely unmixed with river-water. This

character of the lava-flows of the Sierra is repeated and intensified

toward the south in Calaveras and Stanislaus Counties ; while toward

the north, on the Yuba, the volcanic matter is generally (not always) in

the form of volcanic washed bowlders, in an ashy cement.

The volcanic matter of the divide was derived from the summit. In

localities in the vicinity of Tell's. Mountain the remnants of genuine

molten trachytic lava-flows (or dikes?) exist, which were scraped over

by the glaciers of the glacial period ; but it is almost certain that the

rock is not in place.

Comparison of ancient and modern drainage.—To the north of George

town divide was another valley, now marked by the gravels of Forest

Hill and Iowa Hill divide.

A comparison of the drainage of the Pliocene with that of the Post-

Pliocene and recent periods can be made from the following diagram,

where the ancient stream is marked by a dotted line and the present
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one by a continuous line. The dark shading represents cation ; the

light, plateau.

 

Diagram of the Pliocene North, Middle, and Sonth Forks of the American River,

showing the relations to and from the present streams ; scale, 0 miles to 1 inch.

The Middle Fork of the American, it will he seen, ran near its present

route, but fn the main a little further north ; the South Fork was located

further south than the present South Fork of the American.
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The ancient side canons are seen to exist in a manner corresponding1

with the canons of Pilot Greek, Otter Creek, Canon Creek, &c

Constituents of superficial deposits.—The material of the gravel-depos

its consists of :

1. Gravel from the metamorphic slates, chiefly diorites and siliceous

schists.

2. Washed bowlders of volcanic rock ; trachytic porphyry, or basalt,

some of which is known as black lava. In lava capped hills of the

mining-region the colors are generally owing to the various degrees of

oxidation of the protoxides and magnetic oxides of iron contained in

these lavas. In other cases the volcanic rock is from an ashy or leaden

color to iron-gray. The trachytic porphyry, found in the form of vol

canic bowlders, is often considerably lighter, and of a faint reddish tint.

3. Ancient-river sandstones, consisting :

(a) Of sandstones of granitic origin. At Yankee Jim's, on the author

ity of Professor Blake, several layers of placer-deposit consist of fine gran

itic sand. On the anthority also of Doctor Willey and Henry G. Hanks,

there is in the deep placer-mines at Michigan Bluffs a seam-deposit

formed of the component parts of granite. This is stained yellow and

red with oxide of iron. In portions of the placer-beds the sand is col

ored black by infiltrated oxide of manganese, looking at a little distance

like black sand or lignite.

(b) Sandstone of volcanic origin, known as white lava. The " white

lava" is a tine, gritty consolidation of volcanic sand and ash. It makes

a tolerable building-stone, being easily worked. It is used for this

purpose at Diamond and Shingle Springs ; is whiter and less compact

than the porphyritic rock quarried at Green Valley, near Bridgeport,

Solano County, which is said to harden on weathering. Some of the

best buildings at Mokelumne Hill, Calaveras County, are likewise con

structed of volcanic material. This rock is frequently found subse

quently metamorphosed into complicated forms, showing crystallizations

of sanidin and zeolites, so as to resemble the more compact varieties of

trachyte.

4. The soil of the country, consisting of decomposed slates to a depth

of 5 or 10 feet. It is from cherry-red to brown, yellow, or nearly white,

depending upon the amount of irou in different localities.
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Explanation of figures on the map.

2 Potts, (gold,) N. 43° W.

4 Oaks, Keese & Jones, S. 82° W.

5 Kelsev, S. 12 30° E. and S. 26° E.

7 Arbena, N. 304° W.

8 Gray Eagle, N. 294° W.

9 Scbofield, N. 56° \V.

13 Kate Kearney, N. 5DJ° W.

14 Kelly, 8. 574° W.

15 Northern Light, S. 294° E.

21 Salathiel, S. 26° E.

22 Norridgewock, S. 12i° E.

23 Rising Son, N. 74° E.

30 Spring Valley, S. 13° E.

31 Venus, N. 12° E.

32 Stanton & Allison, N. 9° E.

34 Auroral Star, N. 3° E.

35 Galena, N. 414° W.

36 Sebastopol, N. 434° W.

39 Epperson, E. 8° W.

44 Rough and Ready, S. 10° E.

45 Eureka, S. 40° W. and S. 16° W.

48 Penon Blanco, S. 374° E.

49 Greenwood, S. 38° E.

50 Spring Hill, N. 77° E. and N. 57° E.

52 Oneida, S. 284° E. and S. 31° E.

54 Slate Ledge, S. 88° E.

62 Keystone, N. 32° W.

65 Original Amador, N. 3° W.

66 SprTug Hill and Geneva, N. 8° W.

73 Dry Company, N. 2° W.

74 Stanislans, S. 10° E.

80 Hancock & Tibbetts, N. 24° W.

84 Enterprise, N. 67° 30' W.

87 Newtown (copper,) N. 27° W.

88 S. Bright, N. 431° W.

89 Saint Lawrence, N. 15° W.

90 Cederberg, N. loi° W.

91 Union, N. 824° E.

97 Norambagna, N. E.

98 New York Hill, N. 55° W.

112 Nisbet, N.6° W.

114 Rocky Bend, N. 38° W.

115 Lone Jack, N. 8° E.

116 Moorehouse. N. 184° E.

120 Sliger.N.

124 Banghart, N. 60° W. and N. 874° W.

126 Gover, N. 14fi° W.

128 Calveras, N. 484° W.

130 Tecumseh (silver and copper,) N. 28°W

131 Bobby Bums, N. 52° W.

132 Tyson, (iron and copper,) N. 751° W.

134 Everlasting, N. 304;° W. andN. 11J° W.

136 Wisconsin, S. 20° E.

138 Independence, S. 20° E.

165 Lucao, N. 164° E.

172 Union, (copper,) N. 45° W.

173 Poorman.N. 6° E.

175 Stickle, N. 51}° W.

178 Finnegan,S.72° E.

182 Carson, N. 8J° W.

184 Wolverine, N. 44° W.

189 Saint John, N. 34° W. and N. 61° W.

191 San Bruna, N. 88i° E.

193 Eclipse, N. 67° E.

194 Eureka, N. 261° W.

195 Confidence, N. 14° W.

198 Yellow Jacket, N.2° W.

199 Keystone, N. 544° E.

201 Copp, N. 274° W.

202 Secret Canon, N. 21° E.

203 North Confidence, N. 84° W.

204 Butcher Boy,N. 69° W.

208 C. Baker, N. 69° W.

209 Chalenr, N. 51° E.

210 Waters, N. 644° W.

211 Shores, N. 9° W.

212 El Dorado, N.27°E.

214 Coyote Hill, N. 19° W.

215 Salsig.N. 39° W.

217 Greenwood, N. 364° E.

219 Green Walter, N. 574° W.

226 Wet Gulch, N. 82° W.

228 Maryland, N. 24° W.

233 Cosumnes (copper,) N. 24° W., N. 68°

W., and N. 44° E.

238 Ophir, N. 86° W., N. 60° W., and N.

76° W.

243 Last Chance (copper,) N. 23}° W.

246 Plymouth Rock, N.

249 Bovee, N. 48° W.

251 Croesus, N. 56}° W.

260 Marietta, (gold and silver,) N. 26° W.

277 Fort Yuma, N. 74° E.

289 Empire, N. 18±° W.

292 Sulphuret. N. 15° W.

294 Mahoney.N. 344° W.

298 Hancock & Watson, N. 884° W.

303 Mammoth, N. 694° W.

305 R. R. Hill, N.

315 Old Pioneer, N. 474° E.

319 Uncle Sam, N. 94° E.

320 Doctor Hill, N. 38° E.
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CHAPTER XIX.

THE HISTORY OF THE RELATIVE VALUES OF GOLD AND

SILVER.

This chapter constitutes a portion of an address prepared by me for

the New Haven meeting (February, 1875) of the American Institute of

Mining Engineers. As I attempted, in other parts of the same address,

to show, the present position of the mining and metallurgical industries

of this country offers in several respects most important indications of

radical change. This is an epoch for more than one branch of these

industries. We are commencing again to export copper; we have

shifted the main production of lead from the Mississippi Valley to the

far West, besides developing a new production of that metal in Mis

souri ; we have seen the price of quicksilver go up and the price of iron

go down to such an extent as to affect profoundly, on the one hand, the

great business of extracting silver by amalgamation through the Washoe

process in this country and the patio process in Mexico, and, on the

other hand, the various manufactures employing iron as a raw material,

above all, the manufacture of steel. But the epoch which has occurred

in the relative value of gold and silver, in consequence of canses which

I shall attempt to explain, and among which the extraordinary in

crease in the silver product of Nevada is not the least, is perhaps the

most striking feature in the review of our situation. Since my official

duties in connection with the mining-industry of the Pacific slope and

the great interior basin have led me to pay particular attention to this

subject, I have thought it not inappropriate to compile a somewhat ex

tended account of its history.

It is a topic of peculiar interest, becanse of the general use of these two

metals as standards of value in the exchange of commodities. Neither

of them is suitable to be, for the political economist, a real standard of

value. That standard is rather to be sought in some more universal

product of labor, such as wheat, the relation of which to the rate of

wages is said, on high anthority,* to have been substantially unaltered

through centuries, one bushel of wheat representing one day's labor.

But the most convenient measure of exchange has been furnished by

the precious metals, and hence these have been employed as standards

of value. Unfortunately, the use of both of them as standards has in

volved a new element of complexity—the fluctuation in their relative

value. It is this element which 1 wish to trace at present, quite inde

pendently of the general relation between money and labor and other

commodities. Not the purchasing power of the precious metals meas

ured in terms of wages or supplies, but the purchasing power of each of

them measured in terms of the other, is the question to be considered,

and the use of these metals as currency gives to the inquiry more than

a merely speculative interest, for the attempt to maintain a double

standard involves the perpetual re adjustment of the relation by law,

and the alteration of coinage accordingly. Hence the civilized nations

have gradually come, with few exceptions, to the adoption of gold as

the standard, and the employment of silver as the material for subsidi

ary or token coinage. The illustration of this principle is scarcely re

quired; yet a simple statement may not be out of place. If the law

* I owe the suggestion to a conversation with Mr. Abram S. Hewitt.
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says that I may offer in all payments requiring dollars either gold dol

lars or silver dollars, as I choose, then both coins are legal tender, and

there is a double standard. At the same time, the law must have fixed,

for the protection of my creditors, the exact amount of fiue gold in the

gold dollar and of fiue silver in the silver dollar—in other words, it must

fix, for the purpose of coinage, the relative value of these metals. Now,

so long as this is also the market-value, or nearly so, it is a matter of

indifference to me whether I give and take silver or gold. But there

may be a change in the market-value. For instance, a great deal of

Bilver may be wanted by manufacturers, or for shipment in commerce

to countries, like India, where gold is not available for the purpose ; and

the parties desiring silver may be willing to pay more than a gold dollar

for the silver dollar, in order that they may melt or export the latter.

In that case, I would prefer, of course, to sell my silver dollar, pay to

my creditor the gold dollar, and keep the surplus. Everybody feeling

the same impulse, the silver coinage disappears and is melted or export

ed. If the silver coins smaller than a dollar are also of the same fineness

and relative value, this disappearance of silver canses great inconven

ience, becanse people can no longer " make change," and the natural

result is the general use of tokens, dinner-tickets, shin-plasters, &c—a

fractional currency, in short, which is not legal tender at all, and which,

when it proceeds from individuals or private corporations, has but a

local circulation. Recognizing this evil, all governments provide for a

regular token-currency for small units of money, which shall be legal

tender for small amounts only, but is redeemable by the mints in larger

amounts. There is not a cent's worth of nickel or copper in the cent,

or a dime's worth of paper in the ten-cent note of postal curreucy. The

same principle is extended to the smaller silver coins of most nations, and

constitutes, in fact, a recognition of the law of political economy that

there should be but. one standard of value in coinage. What is univer

sally done with regard to small coins should be done for all silver coins.

They should be subsidiary or token coins, legal tender only in small

amounts, and redeemable in gold at the mint.

But whether the token coinage is confined to the smallest denomina

tions or inclndes all silver coinage, the question remains, How shall it be

maintained } How shall its value be fixed? In this country we have

seen how the copper cent disappeared, becanse the price of copper rose

until a hundred copper cents could be sold in the market for more than

a dollar. The same fate will inevitably overtake any coinage which is

undervalued by law. Hence, to prevent the evils resulting from this

source, it is necessary to fix upon the subsidiary coinage a value which

shall be permanently in excess of its market-value as metal. Yet, ou

the other hand, it is, for reasons which I will not fully discuss here, not

advisable to debase a silver coinage or reduce its weight so far, as to

ignore entirely its real value. This may be done with the smallest coins;

but it should not be done, for instance, with dollars and half-dollars. A

very important reason for this is the increased temptatiou and facility

thus afforded to counterfeiting. The imitation of a die is not a difficult

matter ; and the security of the public against counterfeit coins is not

so much in the design upon the coin, the workmanship of which may

be, when genuine, much defaced by wear, as in the easily-ascertainable

weight and fineness of the metal, and in the fact that it would not pay

individuals to manufacture coins of the same weight and composition.

For any coin of higher denomination than five cents, a considerable

overvaluation would lead to extensive and dangerous counterfeiting by
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the use of the genuine metallic alloy, or one nearly approaching to it in

fineness.

We have, then, our two limits for the legal valuation of coins ; and the

problem is to get as near as possible to the relative market-value of

gold and silver, and yet always keep on the safe side ; which is, as we

have seen, the side of the overvaluation of the silver or subsidiary

coinage. These considerations render the history of the relative values

of gold and silver an important stndy.

I am indebted, in the investigation of this subject, to various financial

and economical anthorities, inclnding the parliamentary blue books and

reports, from the days of Sir Isaac Newton, and congressional docu

ments, from the famous report of John Quincy Adams down to our own

day. Mr. E. B. Elliott, the well-known statistician of the Treasury

Department, has kindly furnished valuable suggestions and information.

But the most recent, compendious, and satisfactory discussion of the

special branch of the question to which I shall now devote myself is an

article by Professor Soetheer, of the University of Gottingen, one of

the leading European writers on banking, currency, and exchange.

This distinguished economist has examined with great care the accessi

ble sources of information, and illuminated by his acute criticism many

sources of error. Large portions of the present discussion will be

little more than translations, compilations, and re-arrangements of what

he has said ; but I may indulge in the expression of views, arguments,

or prophecies lor which neither of the authorities upon whom I have

drawn could fairly be held responsible.

With these preliminary remarks 1 present several tables, and remarks

upon them, illustrating the history of the relative value .of gold and

silver.

Table I.—Ancient period.

Date. Ratio. Authority.

E.C.
luoo
7l«

4Vi
411!)
•100

404-330

338-320
323-43

na
100
100

5H-49

29
A. D.
1-37

37-41
."54-08
6!«-79
81-%

13t!-161
312

13.33
13. 33
11. 33
13.00
13. 33
12.00
12. 00
13. 00

1 13. 33

1 1. 50

12. 50
17. 14
11.91

a oo

a 93
12.00

11.97
12. 17
11.80
11.54
11.30
11.96
14.40

Inscriptions at Karnak, tribute-lints of Thutmosis, (Brandis.)
Cuneiform inscriptions on platen found in foundation of Khorsabad.
Ancient Persian coins, gold darics at 8.3 grams = 20 silvor aiglos, at 5.5 grams,
llerodotus's account of Indian tributes, 300 gold talente = 41W0 silver.
Standard in Asia, according to Xenopbon.

Otandard in Greece, according to " Uipparcbns," an alleged essay by Plato.
1 Values in Greece, from the Peioponnesian war to tho timo of Alexander, according

> to hints in Greek writers. There were variations under special contracts. Unit.
> the silvor drachma.
Special contracts in Greece.
Standard in Egypt, under the Ptolemies.
Kate at Rome, nied for coinage of gold scruples. Violent and temporary.
General rate of gold pound to silver sesterces at Rome to date.
About this time sndden influx of gold from Aquileja, temporarily reducing the rela-
tivu value of the metal.

Great sums of gold brought by Cncsar from GanL
Normal rate iu the last days of the republic

Rato under Augustus and Tiberius. 1

During the reigns of these e
the silver coiuage was dobased ;
value of tho precious metals, pure, was as 1
to 11 and less.

iperors' however,
ased ; hence the

Rate under Caligula.
Rate undor Nero. I
Rato nnder Vespasian.
Rate under Dotuitian.
Rate under Antoninus.
Rate according to coinage of Constantino and his successors. Temporary. (I)

Note.—In all these tables tho figures in the second column show how many times as valuable as a
given weight of fiuo silver would bo an equal weight of tine gold.

Remarks.—It appears from a stndy of this table that the ancient

and long-established relation between silver and gold in the Orient was

1:13.33. The stability of this relation must be referred, probably, to
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the limited nature of commerce and its control by the sovereigns.

Gold, by reason of its specific gravity and non-liability to oxidation, is

found, as silver is not, in alluvial deposits, and would naturally be first

brought into U3e among barbarous nations. But the production of sil

ver by rnde metallurgical processes (requiring much lower temperature

than the metallurgy of iron) would not be a difficult discovery ; and we

find that at a very early period this metal also was in general use. The

greater scarcity of gold and its superior qualities, especially at a tituo

when the chief uses of both metals were for jewelry and ornament,

naturally established for it a higher value ; and, in the absence of sud

den demands or fluctuations in supply, such as active industry and free

commerce would produce, the relative value of the two metals might

remain, for purposes of trade or tribute, where it was once fixed by

arbitrary anthority. We see, however, that in Greece, Egypt, and Italy

the value referred to did not vary, as a rule, very far from the ancient

rule; and this may justify us in supposing that the relation of 1:12 or

1:13 approximately represented the cost of producing silver, as compared

with gold. The variations from this ratio, noted in the table, are gen

erally due either to the sndden influx of gold from new quarters or to

the arbitrary action of governments for purposes of profit in coinage.

In those days the laws of political economy were not so well understood

as now ; and, indeed, until a very recent period, tampering with coin

age has been a favorite method of replenishing the treasury of the sov

ereign.

Table ll.—Tlie middle ages.

Authority.

Probable ratio, as shown by the Edictum Pisterue, under the Carlovingian dynasty.
Variable and apparently arbitrary British mint-odi'ts.
Average ratio in the commercial cities of Italy.

Ratio in North Germany, as shown by very acourate rules of the Liibeck mint. cor
roborated, in tho main, by the accounts of the Tentouio Order of Knights, aver
aged in periods of forty years.

Ratio according to the accounts of the Tentonic Order of Knights.

Ratio established by Isabella, in Spain, (edict of Medina.)
Ratio in Germany, according to Adam Riose's Arithmetic

Remaeks.—The data on which this table is constructed are not all of

equal anthority. Particularly in England there appears to have been

a considerable undervaluation of gold for purposes of coinage. This

would tend to keep the silver coinage at home, and to repay to the

government the cost of obtaining silver for that purpose. But it is not

necessary here to discuss the special meaning of the British figures. It

is safe to say that, down to the fifteenth century, the general market-

ratio of silver to gold was not far from 1:12. The serious variation

shown in the thirteenth century, when, according to Italian economists,

the average ratio in Milan, Florence, Lucca, Rome, and Naples was as

low as 1: 10.5, indicates a much greater supply of gold in that region at

that time than was available in the more warlike and less commercial

parts of Europe. Indeed, at the period referred to, these Italian cities

were notably prosperous in trade and manufactures; and we may well

believe that gold flowed in abundance to them, as to points where it

could be safely and profitably invested.

There is no doubt, however, that during the fifteenth century the

Date.

A. D.

1104-1494
1260
1351
1375
1403
Mil
14O1
U63

1455-1494
1469-1508

1497
1500

Ratio.

I2
fl-U
1(1.5

113
11 4
118
11 0
11.7
11. «
10. 5

9. a
10.1
10.5
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relative value of gold declined from about 12 to the neighborhood of 10,

probably by reason of the scanty supply of silver, and the growing

demand for that metal in manufactures (especially by the silversmiths)

and in oriental commerce. The ancient sources of silver in Thessaly

and Spain had been to a great extent exhausted ; the New World had

not begun to yield its argent treasure ; and the mines of Saxony and

Bohemia had not reached their maximum productiveness. It will be

seen in the following period, as at others in this history, that the devel

opment of new fields smd new methods of industry checked the tendency

created by the currents of commerce and restored the balance of value

so seriously disturbed.

Table III.—From the discovery of America to the opening of the mines in California and

Australia.

Duto.

A D.
1521) 11.30
1543 11.10
1561 11.70
1575 11.68
1551 11. 17
1559 11. 44
1604 12. 10
1012 13.30
1619 13.35

16J3 11.74

1640 13. 51

1665 15. 10

1667 14. 15
1069 15. 11
1670 14. 50
1079 15. 00
1080 15. 40

1687 -1700 14. U7
1701--1720 15.21
1721 -1740 15.08
1741 -17110 14. 74

17!'l -1600 15. 42
l«ll -1510 15. 01
1M1 -18-J0 15. 51
1»21 -1830 15. S0
IKil -1840 15.67
184I-IB00 15.83

Ratio. Authority.

1 Apparent relation of market-value, as dednced from the British mint-regulations,
J some absurd and unsuccessful experiments in coinage being disregarded.

| French mint-regulations.

| German imperial mint-regulations.

British mint-regulations—experiments disregarded.

Upper German regulations.

French mint-regulations.

Upper German regulations.

British regulations.

French regulations.

Ratios calculated from the biweekly quotations of the Hamburg prices-current,
giving the value of the gold ducats of Holland in silver thalors, down to 1771,
and, after that, in fine silver bars. Tho nominal par of exchange during this
period was 1 : 14.80; and tho quotations show the variations of the market rate
In percentage above or below this. At par, 6 silver marks-banco were equiva
lent to one ducat. 68 20-47 ducats containing ono mark (weight) of fine gold, and
27} silver marks banco containing one mark (weight) of Hue silver. Hence,
6 X 68 20-47 -4- 27} — 14.80, tho par ratio.

Remarks.—The first part of this table, like those which precede it,

is compiled from imperfect data, in the absence of such direct evidence

of ruling market-values as is furnished from 1687 to 1840 by the Ham

burg quotations, the appearance of which is a significant indication of

the extension of commerce and manufactures; All conclusions drawn

from the mint-regulations of countries maintaining a double standard,

are affected with a double uncertainty. In the first place, the frequent

practice of enforcing, for reasons of state, arbitrary relatious of value

in coinage may mask the real market ratio; and, in the second place,

the lack of free commerce and swift intercommunication among tho

nations may retard the evils resulting from such arbitrary action, and

postpone the necessity of legislative remedy. Hence the change, as

shown by the mint-regulations, may apparently occur some time after

tho real change in the relative value of the metals. Certain wild experi

ments with the coinage, particularly in England, have been omitted

from the table, as having no real connection with the actual relative

value. But if we do not scan the dates too closely, nor lay too much

significance upon the maintenance of a certain rate in one country

alter it had been abandoned in another, the figures above given, down
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to 1080, may furnish us an instructive picture of the effect of the dis

covery, conquest, and plunder of South America upon the commercial

relations of Europe.

The earliest effect of this discovery was the shipment of gold to Spain

during the first quarter of the sixteenth century. At the beginning of

that century, as shown in Table II, the ratio of silver to gold was about

1 : 10.7 or 1 :10.5. The average annual influx of gold to Spain, down to

1527, probably did not exceed $400,000. But this supply, though it

seems small to us now, would doubtless have depressed still further the

valuo of gold, but for the remarkable productiveness of the Bohemian

and Saxon silver-mines. The joint result of both canses was a notable

increase of the amount of precious metals in circulation, and hence a

rise in general prices, with which we have here nothing to do. The

effect on the ratio between gold and silver was a gradual increase in the

value of gold.

About 1550, the annual supply of gold may be roughly estimated to

have been $400,000 and that of silver $2,600,000. By 1600, the pro

duction had become about $1,200,000 gold and $10,000,000 silver ; in

1050, about $2,300,000 gold and $15,000,000 silver. This increase in

the supply of gold is largely due to the development of the Guinea

coast and the productiveness of the Hungarian gold-mines. The in

crease in the supply of silver is due to the introduction of amalgamation,

and its use, principally in the form of the patio process, for the cheap

production of silver in Peru and Mexico.

It is scarcely necessary to point out that the relative value of the two

metals is not in the simple inverse ratio of their' supply. The question

of cost of production and of superiority in qualities adapting them for

different purposes of currency, exportation, ornament, and manufacture

must always play an important part; and even after all these elements

have been calculated, it would be difficult to fix 0r foretell the relative

price of the metals, since the local, temporary, and fluctuating demands

and so-called " movements of specie " come in as disturbing phenomena

of that incalculable element, the human will.

Thus we find that in the latter half of the sixteenth and the first half

of the seventeenth century the production of silver was about seven

times as great as that of gold. The drain of silver to the East Indies

had already begun, and a large part of the product of South America

found its way thither, returning in varied forms of wealth and luxury

to enrich and enervate the Mediterranean nations. Yet the remainder

of the silver-product was great enough to canse an increasing surplus

of that metal, and a consequent, fall in its relative price. It was, more

over, in many countries a period of war, and the large expenditures

incurred led to a general increase in the gold coinage. The sndden and

violent changes shown by some of the continental mint-regulations are

indicative rather of financial and legislative necessities than of commer

cial changes. The English regulations seem to have been, on the whole,

more stable, and represent probably with greater accuracy the steady

enhancement of gold, the value of which, as compared with silver,

advanced during the seventeenth century about 30 per cent., and during

the sixteenth and seventeenth centuries together, about 45 per cent.

A general tendency in the same direction is visible in the eighteenth

century ; but here there is much greater stability, and the rise of gold

is frequently checked.

Aided by the exact data drawn from the Hamburg quotations, we can

trace the canses of fluctuation more accurately than in former years. I

repeat that wo are not here concerned with the general rise in prices
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produced by the greater volume of metallic currency and the multipli

cation of its efficiency through banking and credit. Our object is to

stndy simply the agencies at work upon the relative value of the metals ;

and we find in this period, as in former ones, counteracting canses with

a general resultant effect. The influx of silver from South America to

Europe was continued and increased down to the beginning of the nine

teenth century ; but the export to Asia of piasters coined from Ameri

can silver assumed colossal proportions, averaging, as Professor Soetheer

estimates, from 1690 to 1800, about 86,000,000 annually. Moreover,

there was a considerable importation of gold from Asia, in Return, to

Spain and England. In China and Japan, according to the celebrated

report of Sir Isaac Newton, master of the British mint in 1717, the

pound of fine gold was worth but nine to ten pounds of tine silver, while

the ratio in Europe was about 1:15. A merchant buying his goods in

India with silver, and selling them in Europe for silver or for gold, with

which he purchased silver again for a new venture, would gain 50 per

cent. in exchange alone, besides the fair profit to the trade ; and, of

course, it would be worth while for him, after completing in the East

his cargo of bulkier products, to lay out the remainder of his cash capi

tal in the purchase of gold, which could be easily stowed and trans

ported. This explains why, in the piracy and naval warfare of those

times, the East Indiamen, going or coming, w ere considered so desirable

as prizes. In either case, they were tolerably certain to carry rich booty

of silver or of gold.

But besides the export of silver to India, and the imports of gold from

India, there was for a short period a notable influx of gold from

America—principally from New Granada and Brazil. The Brazilian

supply was greatest from 1749 to 1761, and at that period occurred the

unusual ymenomenon of a rise of more than 4 per cent. in the relative

value of silver, duo to 'this canse. From 1701 to 1748 the average ratio

was 1:15.19; from 1751 to 1755 it was but 1 : 14.53. This reaction, on

the other hand, was checked by the demand for gold in the United

Kingdom for the purpose of coinage and for the payment of heavy war

subsidies to the continental nations during the struggle with Napoleon.

The Bank of England, it is true, suspended specie payments from 1797

to 1819, and during this period the circulation of gold in Great Britain

was reduced ; but the subsidies and hoarding kept up its price ; and

the resumption of specie payments ciiused a sharp rise, so that the

average ratio for 1821 was 1 : 15.95. The contemporaneous falling off in

the supply from America, Africa, and India would doubtless have

carried this movement still further, but for the unexpected development

of anew source of production in Siberia and the Ural. In the absence

of the political and commercial canses already enumerated as operating

to enhance gold, this sadden influx of it would have mightily diminished

its price. In fact, however, the ratio of value was not essentially

changed, though the proportion of production was for the time being

revolutionized. At the end of the eighteenth century the whole annual

product was estimated at about $15,000,000 gold and $40,000,000 silver.

In 1846, on the other hand, by reason of the supply from Russia, the

gold-product was estimated at about $43,000,000 gold, while the silver

had not increased—had, in fact, slightly fallen off. At the beginning

of the nineteenth century, in other words, the production of the precious

metals was about 27.8 per cent. gold and 72.2 per cent, silver. By 1846

it had become about 52.3 per cent. of gold to 47.7 of silver. Yet the

relations of value had changed. The average of 1846 shows a ratio of

1 : 15.66.
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From 1841 to the present time the relative values are calculated from

the London quotations, as explained fully bejow.

Table TV—From 1851 to 1874, inclusive.

Date. Ratio. Authority.

1851
1852
1803
1854
1855
1856
1857
1858
1850
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874

15.46
15.57
15.33
15. 33
15. 36
15. 33
15.27
15.36
15.21
15. 30
15. 47
15. 36
15. 38
15. 40
15.33
15.44
15.57
15.60
15.60
15.60
15. 59
15.63
15. 9O
10.15

The London qnotations. These give the price of a (riven weight of standard silver

in shillings and penco sterling. Bearing in mind that there is in Great Britain no
charge for coinage, and, hence, that the price referred to varies exactly as the mar
ket-value of the metals, we can calculate the ratio as follows : The standard gold is

fine, and its value is fixed at 77«. 10}tJ., or 934.5 pence per ounce troy. Hence

12
the value of an ounce of fine gold is ^ of this sum, or 1019.45 pence. The stand-

ard silver, on the other hand, is - - fine : hence an ounce of fine silver is worth 1.081
40 '

' times as much as an ounce of standard silver. If the fixed valne of an ounce of
fine gold be divided by 1.081 times the quoted price of an ounce of standard silver,
tho quotient is the ratio desired. Thus, if x be the quoted price per ounce in pence,
1019. 45 943
1 081 x~ ~x~ 'veT nearly) is tho ratio. Briefly, dividing 943 by the price in pence

of an ounce of standard silver gives the ratio correctly to the second decimal place.
London being the acknowledged center of the commercial world, this ratio deter
mines tho relativo value of the metals among civilized nations.

The table shows annual averages only. Tho lowest monthly value of gold was 15.12
in May, 1809, and tho highest 16.35 i'u October, 1874. The annual average for 1874
here given is calculated upon the prices of eleven months ending November 30.

Remabks.—The discovery of gold in California in 1847 and in Aus

tralia in 1851 threw an unexampled quantity of this metal into circula

tion. While the annual product at the beginning of the century had

been only about $15,000,000, and in 1846 had been swelled by the Rus

sian plaeers to the then astonishing amount of $43,000,000, it had

reached in 1853, according to Professor Soetheer, a value of more than

$165,000,000, while the annual silver-product was scarcely more than

$40,000,000. This enormous disproportion, coupled with the continu

ance of vast shipments of silver to India, naturally cansed many econo

mists to anticipate a serious and permanent depreciation of gold. It

appears from the table that this did not take place in such a degree as

expected—and for two reasons. First, the supply of the precious metals,

particularly silver, on hand in Europe was so great that even the im

mense production of the gold-mines in California and Australia could

not immediately canse an overwhelming revulsion. General prices, of

course, advanced; but that is not the point uow in question. Cheva

lier estimates that the gold-production from 1500 to 1847, inclusive, had

been nearly $3,000,000,000, of which (according to other anthorities)

something less than $2,000,000,000 had come from Spanish America,

which hid furuished in the same period about $5,000,000,000 in silver.

Of the latter, perhaps $1,000,000,000 had been exported to India; but

the stock of both metals still remaining in Europe was large; and the

introduction of silver-plated wares liberated much silver which had been

kept in the form of solid ware. But this would not long have sufficed to

retard the fall ofgold but for another canse, namely, the enormous coinage

of goldin the countries employing the French system. Beforediscussing

this important element, it is well to point out that the gold-productiou

of California and Victoria suffered a diminution, through the exhanstion

of the richest superficial placers, say about 1860, which was but par

tially compensated by the new discoveries in New Zealand, Idaho, Mon

tana, &c Moreover, after 1866 the shipments of silver to India notably

declined, and finally the production of silver from Nevada and other
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Territories advanced to colossal proportions. It was in the period pre

ceding these changes that the French coinage-system exercised its re

straining influence against the depreciatou of gold. By the French

law of 1803, the franc was fixed at five grams of standard silver, .900

fine, and it was provided that the kilogram of standard gold, of the

same fineness, should be coined into 155 twenty-franc pieces. In

other words, the relative value of the metals was established by law as

1 : 15.5. By the payment of a small coinage-charge, any one could

obtain at Paris coin of either metal in exchange for flue bars of the

same. Now, by reference to Table IV, above, it will be seen that the

ratio between gold and silver in the market, which had been up to the

beginning of the nineteenth century always less than 15.5, ranged

steadily above that point. Hence, there was no inducement to coin

gold. The gold coins themselves commanded a preminm for melting.

From 1825 to 1848, inclusive, the French coinage was only 268,000,000

francs in gold, against 2,380,000,000 francs in silver. The law of 1803

had been passed at an unlucky period, and its effect for nearly fifty

years was to drive gold from circulation and flood Western Europe with

a redundant silver currency.. But it undoubtedly operated during that

period to check the depreciation of silver by employing an excess of it

as currency, and by diminishing the similar employment of gold, and

thus increasing the available supply of that metal for other uses.

The reaction cansed by the influx of American and Australian gold

was immediate. So soon as fine gold was enough cheaper in the market

than 3,444-* francs per kilogram to make it profitable to holders of it to

take coin for it at that rate, the amount of gold presented for coinage

in France was immense. From 1851 to 1867 there were coined in that

country more than 5,806,000,000 francs gold, against 383,000,000 francs

silver; and the silver coinage rapidly disappeared. Of $800,000,000

silver shipped to India in the period just named, probably more than

half was melted down from the coinage of the franc-using countries—

France, Italy, Belginm, and Switzerland. Thus the new supplies of

gold found a new application, and the eastern demand for silver found

a new supply, so that the value of gold was kept at 15.09 to 15.21, in

spite of the excessive influx of it, which would otherwise have cansed it

to sink much lower. The practical abolition of the double standard by

the United States, in 1853, and the increased gold coinage of Great

Britain and her colonies, were subordinate canses, assisting this tend

ency. But the French system, serving for a while as a breakwater

against the natural effects of great commercial facts, was itself swept

away by the tide. The disappearance of a silver coinage is more incon

venient to the masses than the lack of gold. The lack of silver for cur

rency brought about the famous convention of December, 1865, at which

France, Italy, Belginm, and Switzerland united in the attempt to regu

late again the relative values of the metals in coinage. But for the

obstinacy of France, the cumbrous and fluctuating system of a double

standard would have been given up. What was done was to diminish

the value of the silver coinage, or rather to establish a coinage of pieces

from a half franc to two francs, which, being legally as coins worth more

than they were actually, could not be remelted or exported with profit.

It was a pity that even a measure of this kind was carried out in the

taost unfortunate way. By changing at that time the weight of the

gold instead of the silver coinage, the franc-countries might have ob

tained a system in which the weights of coins would have been a direct

relation to the metric system ; and if the double standard had been

definitely abolished, and gold adopted as the sole standard, a foundation
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■would have been laid for that international system which still appears

an unattainable blessing, a system, namely, by which the different na

tions, each coining its own money, might maintain a certain uniform fine

ness in gold coinage, and accept as legal tender all gold coins according to

their weight in metric units. The gram of standard gold would then be

the interuational unit of money, with which all coins would gradually be

brought into simple, integral relations.

But the convention of 1865 chose a different course, and it had hardly

taken the step of debasing the silver coinage, to counteract the effects

of the enhancement of silver, when a revolution took place, and a depre

ciation of silver was inangurated, which has continued to the present

time. The canses of this change, some of which have been already

allnded to, deserve closer attention.

The exports of silver to India down to 1856 were to pay for products

of the East exported to Europe and America. During our civil war,

the extraordinary production of cotton in India increased this balance

of trade, and thus angmented the drain of silver in that direction.

Moreover, between 1856 and 1866, large sums of silver went to India as

loans, to be employed in the construction of an extensive railway-sys

tem. These special canses ceased after 1866, and the payment of the

interest on the Indian loans is now, so far as it goes, an element on the

other side of the balance of exchange. The demand for silver in India

is, however, by no means extinct ; and one effect of the increased devel

opment of internal trade and industry in that region will be to maintain

this demand. Professor Soetbeer, in proof of the intimate relation be

tween the rate of Indian exchange and the ratio of silver to gold in Lon

don, calculates the following five-year averages from the London prices,

and the Calcutta quotations for six-month drafts :
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The second great canse of depreciation of silver was the colossal pro

duction from the United States. The product of thistountrv, as I have

shown in another place, was in 1861 but $2,000,000. From 1862 to 1866,

inclusive, it was $45,000,000, or an average of $9,000,000 per annum.

In 1867, it was $13,500,000; in 1868, $12,000.000; in 1869, $13,060,000;

in 1870, $16,000,000; in 1871, $22,000,000 ; in'l872, $25,750,000; in 1873,

$36,500,000. The declared importations into Great Britain were :

1870 £3,387,000

1871 5,689,000

1872 4,575,000

1873 5,992,000

The great bonanzas discovered in the Comstock lode of Nevada have

been the chief canse of the latest increase ; but the extraordinary and

rapid development of the silver-lead-smelting industry in Nevada (Eu

reka) and Utah has also been an important factor.
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A third cause of the depreciation of silver was the abandonment

by Germany, after the Franco-German war, of the silver-standard, and

the issue of a standard gold coinage for the empire. Professor Soethcer

estimates that in November, 1874, there was still in circulation in the

different German states about $230,000,000 in silver coin, less than half

of which would probably remain in circulation after recoinage, the re

mainder being thrown upon the market for exportation. The effect of

the change is twofold—the liberation of silver from circulatiou as coin

and the increased demand for gold. The amount of imperial gold coinage

resolved upon in 1871 was 400,000,000 thalers, (about $290,000,000,) of

which 362,000,000 had been coined up to November, 1874. It was evi

dent, however, that at least 500,000,000 thalers would be required ; and

this would tend to continue the special demand for gold.

The countries of the franc-system, with double standard, have, how

ever, again furnished a check to the prevailing tendency which has,

doubtless, greatly modified the fall in silver. In these countries, the

ratio being fixed at 15.50 by law, it has been since 1866 profitable to

have silver coined. In 1872 the coinage of silver in the Netherlands

was 33,540,945 florins ; in 1872 and 1873, all the states of the franc-

system coined some 200,000,000 francs in silver. But this could not

continue, and in 1874 a limit was provisionally set to the coinage of

five-franc pieces. A new convention is said to have been arranged,

the results of which will be very important to the question now under

consideration. The depreciation of silver may be retarded, if the coin

age of it as a legal-tender currency at a rate above its market-value is

continued. But this policy, whatever its immediate conveniences, is

contrary to the true principles and tendencies of political economy.

The demonetization of silver and the universal adoption of gold as a

standard currency, with silver as a material of subsidiary coinage, is

that to which all nations must come. The ratio of 15.5 is too near the

average market ratio for the last century to be safely adopted. But the

ratio of 15, as proposed by Mr. Elliott and other American writers on

this subject, and partly adopted in our coinage, is reasonably certain to

remain permanently below the market ratio, and hence to serve satis

factorily in coinage, while it possesses practical value, as an integer,

simply related to the decimal-system.

A review of the whole history shows us that the natural tendency has

been, since industry and commerce were organized, toward a deprecia

tion of silver; that this tendency has been periodically counteracted by

three great canses—the successive discovery of new gold-fields, (Africa,

Brazil, the Ural, California, Australia, New Zealand, Idaho, Montana,

&c.,) the exportation of silver to the East, and its elastic employment

for coinage. It is highly improbable that new Californias will be

opened, though the present production from quartz' and hydranlic

mines, in this country at least, is likely to be maintained, and even in

creased ; the demand for India will not be angmented, but, by growing

reciprocity of commerce, probably decreased, though slowly, and the use

of silver in coinage will probably also remain stationary or decline. On

the other hand, the production of silver will probably increase, though

the enormous re-enforcements from this or that great bonanza Mill be

temporary in their effects. Looking at the subject on a larger scale, it

is not this or that single mine, but the vast area of silver-bearing ter

ritory in this country and Mexico which may be expected to develop

and maintain an increased production. What may be the metallic

treasures of Asia we scarcely know as yet, but their exploration will,

H. Ex. 177 31



482 MINES AND MINING WEST OF THE ROCKY MOUNTAINS.

at all events, for many years to come, produce nothing that the vast

population of that region will not immediately swallow up.

All general considerations so far seem to point to a permanent depre

ciation of silver. Not that the. price of November, 1874, the lowest

ever reached in history by the free action of commercial and industrial

causes, will be maintained or further decreased ; but that the ratio

ruling a dozen years ago is not likely to be regained, and the low price

of silver must be accepted by miners and metallurgists as apart of the

economical problems submitted to them. When I say that the gross

product of a silver mine to-day is worth in gold 9 per cent. less than

it would have been in 1859, it will be seen that this is a question inti

mately connected with profits and dividends. Indeed, the probable

suspension of mining and metallurgical operations which cannot afford

this loss will, perhaps, be one reaction tending to diminish the produc

tion, and thus check the depreciation of silver. In whatever way the

general current flows, it is sure to be interrupted by such eddies, the

results, indirectly, of its own motion.

CHAPTER XX.

RECENT IMPROVEMENTS IN MINING AND MILLING MACHIN

ERY IN THE PACIFIC STATES.

By William P. Blake.

The recent extraordinary developments of large bodies of rich silver-

ore at great depths in the Comstock lode, Nevada, have given a great

impetus to the construction of mining-machinery on the Pacific coast.

The increasing depth and extent of other mines and the discovery of

new districts have also had a great effect in stimulating and extending

the industry. First street in San Francisco, where most of the found-

eries are located, is the chief center of production, but there are establish

ments at Sacramento, Marysville, and other chief cities and mining-cen

ters in California, at Virginia City, Nevada, and at Salt Lake City, Utah.

Considerable quantities of machinery for Utah and for Montana and

Colorado are manufactured at Omaha, Chicago, Pittsburgh, and other

points in the States of the Misissippi Valley. But San Francisco takes

the lead, not only in the amount of machinery made, but in new forms

and details of construction especially adapted to the wants of the miners

and the exigencies of each case.

The great advance of late may be said to be in the construction of

pumping and hoisting machinery for operating at great depths, and in .

the arrangement of large mills, so that the ore may be handled and

worked at a minimum cost for hand-labor and in a more systematic and

satisfactory manner. The enormous sums of silver and gold which some

of the claims are yielding permit of the construction of mills in the very

best manner, the question of cost of any desirable arrangement or

combination of machinery being insignificant compared with the pro

duction and the saving which a proper construction permits. The

machines and the mill described in the following pages may be regarded

as the best types of their kind now in use.

PUMPING-MAGHINEBY.

The largest-sized pump for any mine on the Pacific coast has recently

been built by the Union Iron-Works, of San Francisco, for the Ray
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mond & Ely mine, in Pioche district, Nevada. (For descriptions of this

mine see the Commissioner's Report of 1873.)

The depth to be unwatered from the surface is 1,400 feet, and the

main object in view is to free the mine so as to prospect deeper.

There are six pnmps, each 12 inches in diameter and 8 feet stroke,

arranged with hoist-gearing upon the driving-frame, so that they can

be readily handled in the shaft. The pump-rods of wood are in 20-foot

lengths, 8 by 8 inches and 12 by 12 inches, with scarf-joints, strength

ened with iron plates about 15 feet long, of 1 by 8 inch iron. These are

firmly secured on both sides of the rod by 1-inch bolts at intervals of

10 inches.

a & a a :a a

The engine, which deserves special mention, is one of the most ap

proved forms of Booth & Co. It is horizontal, the cylinder 26 inches

in diameter, and the stroke 72 inches. It is fitted with balanced poppet-

valves, operated antomatically by means of cross cut off and the Scott &

Eckart governor. The bed plate is Scott's

improved modification of the Corliss pat

tern. The crank is forged iron, but the Jp

piston-rod, crank-pin, and valve-stems are of

steel. The main shaft is 14 inches in diam

eter, the fly-wheel 24 feet in diameter, and

weighs, in its finished state, 60,000 pounds,

or 30 tons. As a wheel of this extraordinary

size and weight could not be transported

in one piece over the mountains, it was

made in segments, afterward carefully fitted and bolted together and

finished, so that it could be taken apart and set up again with accuracy.

Another pump is building by the same works for the California mine,

in which the connection with the engine is made direct, without any

gearing. The cylinder is placed horizontally, and the piston connects

with the top of the pump-bob. The cylinder is 8 feet long and 40 inches

in diameter, and is lined with steel. Pump-bob upright 15 feet long,

and horizontal arm 13 feet.

 

>

GL

Tho annexed outline sketch (not drawn accurately to scale) will serve to show the

arrangement of the Raymond & Ely engine and pump-gearing, and of the hoisUug-

arrangement hehind, which ordinarily is out of gear, hut can be connected with a

pinion on the main shaft.
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The main pinions, working into the 12-foot pump-wheels, are 36 inches

in diameter, 13 inches face, 4 inches pitch, with the teeth accurately cut.

These gear into two mortise-wheels 12 feet 3 inches to pitch-line, carry

ing a crank-pin 7 inches in diameter between them. These wheels are

accurately turned all over, and the teeth are formed with great care of

selected pieces of second-growth hickory, boiled in oil, and driven in

with a 20 pound sledge-hammer. The shafts of these pump-wheels are

12 inches in diameter, and are well supported by double bearings. The

foundation-bolts are 23 feet long. The hoist-drum is 6 feet in diameter,

and is chased for If-inch round wire rope.

The pump-bob timber is 26 inches by 24 inches and 26 feet long. It

is fitted with double stays in front and is heavily braced. The journals

are of wrought iron, 13 inches in diameter through the timbers and 12

inches in the boxes. All of the brass-boxes are

s lined, having bottom as well as side brasses, and

every part was designed to have a central strain,

the pins, 7-inch, all being supported on both sides.

The main bearing of the bob is of wrought iron, and is placed accu

rately in the intersection of the center or medial lines instead of below

them, as formerly.

A duplicate of this pump and gearing, excepting the teeth of the

pump-wheels, which are of iron instead of wood, has been made by Booth

& Co. for the Baltimore Consolidated mine, near Gold Hill, Nevada.

These are the two largest and most complete pumping-engines of the

kind in the Pacific States.

HOISTING-MACHINERY.

The increasing depth of the principal mines, and the large quantities

of ore to bo hoisted, necessitate much more powerful engines and heavier

gearing than have been in use heretofore. The largest hoisting-gear

yet built was completed recently for the Savage mine, Comstock lodeT

Virginia City, Nevada. by Booth & Co.. of the Union Iron-Works. This

mine has attained a depth of 2,200 feet, but with the new hoisting-ar

rangements it is expected to push the incline to a depth of 4,500 feet

from the surface.

The engines are horizontal and double cylinders, 24 inches in diameter

and 48 inches stroke, with valve-motion, and the frame same as bnilt by

the firm for the pumping machinery of the Richmond Consolidated,

except that the cut-off is worked by means of a lever alongside of the

reversing-gear. The engine-shaft has a diameter of 11 inches. There

are two tiy-wheels, each 14 feet in diameter and weighing 15,000 pounds.

Their position on the shaft and the arrangement of the other parts of

the gear may be seen by inspecting the diagram.

The motion is transmitted to the reel by a single pinion-wheel, 55

inches in diameter, 19 inches face, 6 inches pitch, with the teeth ac

curately cut. This works into a large gear-wheel on the reel-shaft, 21

feet 8 mches in diameter, with same face and pitch as the pinion.

There are 132 teeth, accurately cut, and the wheel is turned all over.

It weighs, when finished, 66,641 pounds. The winding-drum is conical

and designed for round cable. It is 23 feet in diameter at the larger

end and 14 feet at the smaller. Length on the tapering surface, 15

feet. It is cut with a 2|-inch spiral groove, to suit a 2-inch round wire

cable. It has 79 grooves, and it will hold 4,590 feet of cable. The cable-

tapers from 2 inches to If inches in diameter. The reel-shaft is 13
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inches in diameter. The tapering reel, of cast iron, is covered with an

oak-wood casing 6 inches thick, in which the grooves are cut, as shown

in the partial section of the reel, herewith.

This oak casing is seasoned and prepared by Wood's process, to pre

vent shrinking and swelling.

The overhead sheave is 14 feet in

diameter, and is accurately turned,

as is also that at the head of the in

cline, which is 12 feet in diameter.

The car and rope are not balanced.

The car alone weighs 6,700 pounds,

and carries a load of 10 tons. It is ,

arranged so as to dump antomatically.

 

UNDER-GROUND PORTABLE HOIST.

The same firm have made a small portable hoisting-engine for use

under-ground to draw from winzes and sumps. It is run by compressed

air, and can be placed in drifts. It weighs about 1,200 pounds, and is

compact enough to slide in between the timbering, as it is usually set

in the Comstock mines. The compressors are placed at the surface, and

the air is conveyed below in iron pipes from 4 to 6 inches in diameter,

branching to 1J inches at the machine. The cylinders are 4 by 10 inches.

Cranks on drum-shaft. The drum is 20 inches in diameter and 16 inches

long. It is provided with link-motion and a brake. The outside dimen

sions are 39 inches wide, 30 inches high, and 49 inches long. It will

hoist 400 pounds 100 feet, and is very useful for work-

below the levels at a distance from the shaft.

Another small engine, for use in the drifts to drive

ventilating-fans, is run by compressed air. It is verti

cal in construction ; cylinders 4 inches in diameter and

6 inches stroke; fly-wheel 48 inches in diameter. A

jack-screw in the cylinder-head serves to hold the engine

in place usually between the timbers.

AIR-COMPRESSORS.

For air-compressors the Union Iron-Works prefer the Rand and War

ing combined with their form of engine. They are horizontal and

double-acting; steam-cylinder 16 by 30 inches, and air cylinder 16J by

30 inches ; fly-wheel 12 feet in diameter, weighing 15,000 pounds, on an

8-inch shaft. There are two sizes, the smaller being 12 by 30 inches

cylinder, and fly-wheel 10 feet in diameter. Twenty revolutions of the

small size give a result equal to a No. 4 Burieigh at thirty-two revolu

tions. The air is delivered perfectly cool and dry. They are used by

the Ophir, Consolidated Virginia, Belcher, Chollar, Imperial, and Sierra

Nevada Companies.

The air-pipes are 6 inches in diameter, and are made at the Golden

State Foundery. Twenty-six hundred feet were recently made there for

the Imperial silver-mine. They are of boiler-iron lap-welded.

 

SILVER-REDUCTION MILL.

■

The most complete silver-mill in the world has just been constructed

by H. J. Booth & Co. for the Consolidated Virginia mine, Virginia City,

Nev., to work the ores direct from the dumps of the mine, without
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any hanling by teams or railway-transportation, thus in the outset effect

ing a most important saving, not only in the cost of moving the ore, but

in the waste which inevitably attends it. The cars dump over the

"grizzlies" into the ore-bins. The grizzly is simply a coarse screen for

separating the coarse ore from that which is already sufficiently small

to pass through the self-feeding apparatus. It borrows its name from

the grating used by the placer-miners to throw out the bowlders from

the sluices. As made for this mill, they are revolving, each about 16

feet long, and constructed of heavy bar-iron 3 inches wide by J inch

thick, placed on edge, 3 inches apart, and held securely by bolts and

thimbles. They are about 30 inches in diameter. The ore which drops

through these revolving screens goes directly to the ore-bins. The de

tails of the mill are as follows :

The coarse ore separated from the fine by the grizzlies goes to the

Blake rock-breaker, which delivers to the ore-bins. From the ore-bins

the ore passes to the self-feeding batteries, from thence to the sand-

tanks and to the slum-tanks behind them. The total fall of the ore

through the mill by these different stages is 52 feet 4 inches.

The rock-breaker is the 15 by 9 inches size; and, inasmuch as all the

fine ore is separated and only the large masses reach the breaker, its

capacity is fully equal to the demand upon it.

There are 60 self-feeding stamps, 850 pounds weight, 7 inches drop,

and 85 drops to a minute. There are 32 improved pans, with 5-foot

mullers, making 85 turns.

A charge consists of If tons of pulp, and is renewed each five hours,

making the capacity for each pan 8£ tons a day. There are 16 settlers,

9 feet in diameter, 36 inches deep, 14 revolutions; two clean-up pans,

each 48 inches in diameter and 12 inches deep, making 16 revolutions ;

four agitators, 8 feet in diameter, 5 feet deep, 21 turns; four sulphuret-

pans, 5 feet in diameter, 24 inches deep, 50 turns ; two sulphuret-pan

settlers, 8 feet in diameter, 24 inches deep, 14 turns; one hydranlic ele

vator, for handling amalgam; six retorts, 14 inches by 4 feet long.

All the quicksilver is moved by pumps, which force it into the dis

tributing tank, from which it is drawn into the charge, then into the

pans, the settlers, and the strainers, from which it flows back to the

receiving-tank, which supplies the pump. It thus makes the circuit

without being handled, or spilled and wasted, leaving nothing behind

but the amalgam and such portions as may be carried off in the tailings.

This is a great labor-saving arrangement, for the weight of the quantity

of quicksilver required to work 240 tons of 140-dollar ore is not less than

32 tons. Iu the old mills, the quicksilver was carried about in pails and

flasks, and there was inevitably a great waste by spilling.

The steam-engine for this mill is a low-pressure compound condensing

one, with the same style of frame, valves, and governor before described

as built by the firm of Booth & Co. for the large pumping-engine. The

initial cylinder is 24 inches in diameter and 48 inches stroke. Speed,

55 revolutions per minute. The air-pump is worked from the cross-head ;

cranks are set opposite each other. The motion is perfect. In starting

the mill with the new and rough shoes, the friction of the shafting-stamps

and breaker, 666 horse-power were developed, and after running for a

time and getting smoothed down 580 horse-power are required. It

required 100 horse power for the stamps and breaker when new, and 17J

horse-power to each pan, with its proportion of settlers, agitator, sul-

phuret pan, and quicksilver-pump.

The boilers are eight in number, each 54 inches in diameter, 16 feet

long, 3^-inch tubes. Drum, 36 by 14 feet; mnd-dram, 24 by 13J feet.
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They are set in four pairs, each pair being detachable and complete in

themselves. Twenty-eight cords of wood are required daily. Twenty-

two inches of vacunm were obtained, but it was found more economical

to carry 18 inches and feed the water hotter to the boilers. The con-

densing-water is cooled by a pond open to the air. It enters at one end

and flows back to the condenser at the other end perfectly cool. The

engine gives 20 horse power to a cord of wood, while the best old steam-

mills give only 12 horse-power and an average duty of 10.

The stamps at this mill crush five tons each of the ore in twenty-four

hours, while the duty at the best old steam-mills ranges from 1 J to 2J

tons to a stamp. Each pan works 8$ tons in twenty-four hours, giving

the mill a capacity of 260 to 280 tous a day.

Some of the special and new points in this mill may be further enu

merated.

1. The ore loaded in the mine goes to the bins without handling over.

2. The "grizzlies" separate the coarse from the fine ore, and deliver

only the coarse ore, requiring breaking, to the breaker.

3. This separation enables one man to handle all the coarse rock that

260 tons of ore yield.

4. The self-feeders, rendered practicable by the uniformity in size of

the ore, enable the sixty stamps to be supplied uniformly with the atten

tion of one man only. There is here a great saving of labor : one man

at the breaker, three men (eight-hour shifts) at feeders; total, four men

in twenty-four hours, (the breaker working but eight hours.) In the old

mills : four men at breaker; at feeders, four men to a shift; total, six

teen men.

5. The slums are delivered in tanks behind and on the same level with

the sand-tanks ; hence sands and slums are worked at the same time,

saving the labor of hanling the slums from a lower level to the pans.

6. All the quicksilver is handled by machinery, saving all the manual

labor hitherto required for this purpose.

7. The amalgam is transported on a car holding two tons, and is low

ered by machinery.

8. The engine is a condensing compound, and the water is cooled in a

simple, economical manner.

These improvements combine to produce the extraordinary and very

satisfactory results cited, of which the designers and makers may be

justly very prond.

The ore so worked ranges about $140 per ton in value. The bullion

is turned out .937 flue.

This mill commenced running on the 8th of January, 1875. Its cost

was, approximately, $350,000. A larger, and perhaps more complete, mill

is now (April, 1875) building by Booth & Co. for the California mine.

CHAPTER XXI.

MISCELLANEOUS STATISTICS.

GOLD AND SILVER PRODUCTION FOR 1874.

Mr. J. J. Valentine, general superintendent of Wells, Fargo & Co.,

published recently the company's annual statement of precious metals

produced in the States and Territories west of the Missouri River,

inclnding British Columbia, during the year 1874, which shows an

aggregate yield of $74,401,055, being an excess of $2,142,362 over 1873.

California, Nevada, Utah, Colorado, and British Columbia increased ;
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Oregon, Washington, Idaho, Montana, Arizona, and Mexico (west coast)

decreased. The increase in Nevada and Colorado is merely nominal,

but in California and Utah it is $3,100,000, three-fourths of which is to

the credit of California.

Statement of the amount of precious metah produced in the States and Territories west oftha

Missouri River during the year 1874.
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$1, 601, 556
34, 539
55, 356
14' 139

1 20,705
258,136

8, 372
2,333

«967. 8.77 tl. 715. 550 ♦20, 300, 531
35, 452, 233

609,070
155,535

l,8c0,0O4
3, 439, 498
5,911,278

26,066
4, 191, 405
793,878

1,636,507

30, 954, 602
150

4,117, 698

li 207, 667 551, 572
2, 581, 362

83, 721
23,333

746,565
400

600, 000
5,072,620

1, 590, 700
84, 655

1, 745, 705
714,223

855,000

I, 487, 473 148, 747 357

24, 1144, 833 2, 243, 943 35, 681, 411 12, 360, 868 74, 401, 055

My own estimate, which differs in some respects from that of Mr.

Valentine, has been given in the introductory letter at the beginning of

this report, as follows :

Arizona $487, 000

California 20, 300, 531

Colorado 5, 188, 510

Idaho 1, 880, 004

Montana 3, 844, 722

Nevada 35, 452, 233

New Mexico , 500, 000

Oregon $609,070

Washington 154,535

763, 605

Utah ' , 3,911,601

Wyoming and other sources 100, 000

72, 428, 206

TREASURE EXPORTS AND RECEIPTS AT SAN FRANCISCO.

[From Commercial Herald and Market Review, January 14, 1875.]

Treasure exports.

Our treasure exports during the last three years have been as follows,

exclusive of shipments through the United States mail:

1872. 1873. 1874.

$4, 055, 565 46
2, 262, 302 25
7, 476, 862 72

«14, 597,895 76
067, 109 81

0, 335, 353 50
2, 206, 157 12

920, 6S9, 627 80
184,700 63

8, 324, 673 54

41,360 0010.212,949 63
56, 679 82

5, 266, 075 76 908, 609 49 940, 213 90

• Totals 29, 330, 435 64 24, 715, 125 68 30, 180, 632 23
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The comparative descriptions of our exports of treasure by tlie above

table were as follows :

1872. U73. 1874.

$11, BI0, 505
7, 913, 391
7, 888, 620
1,427,441

37, 007

$2, 828,682
8, 457, 739
9, 076, 173
3, 779, 063

77, 045
106,589
389,234

«3,295,e37
9,492,719

10, 849, 501
2, 253, 341

82,212
58,425

4,018, 517
130,000

153, 412

29, 330, 430 24,715,125 30, 180, 632

Combined exports.

The combined exports, treasure and merchandise, exclusive of over

land railroad, during the past twelve months, as compared with the

same time in 1872 and 1873, were as follows :

1872. 1873. 1874.

$29, 330, 436
23, 793, 530

*24,715, 126
31, 160, 208

$30, 180, 639
28, 405, 248

03, 123, 966 55, 875, 334 58,585,880

Receipts of treasure.

The following table comprises the receipts of treasure in this city,

through Wells, Fargo & Co.'s Express, during 1874 :

From the northern and southern mines.'

 

Silver bullion. Gold bars, Sec Coin. Total*.

$903, 801
1,6%, 461
1,439,139
1, 829, 101
L 920, 180
L 882, 003
1,417,262
1, 495, 698
1,051,207
1, 517, 725
1, •)-•!, 210

1, 065, 007

$423, 80S $026, 052
540,951
474, 463
578, 409

$1, 953, 751
2,689,586
2, 462, 194541 5*92

678, 741
792, 522
703, 973
751,448
709, 418
654, 398
514,418
432, 338
430, 954

III
773, 273
893, 021
945, 106
930, 474
905, 798

1,016,274

2,941,983

*M
2,962,617
2,789,396
2,512,235

18, 269, 054
11, 749, 320
6, 380, 794
14, 609, 809
14, 152, 984

7, 092, 924
8, 290, 258

14, 843, 835
13, 872, 648
17, 762, 131

9,209,352
. 6,636,143
0, 769, 641
7, 125, 928
6, 487, 037

34, 621, 330
26,675,721

1874.

January
February

March
April
May
Juno
July
August
September
October
.November

December

Totals
Totals, 1873
Totals, 1872
Totals, 18n
TotUs, ino
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From the northern coast.

 

1874. Silvor bullion. Gold bare, &c Coin. Totals.

\ I , 1 1 i , 1 . .................. ............ ....  

$135, 300
57, 478
63, 798
97, 545

132,011
107,820
137, 422
199, 0fi6

118,520
230, lilJ4

177, 805
91,001

852,427
144, 802
69,383
28,487
57, 275
50,493
49, 354
23, 8*5
20,619
41,925
78, 175
40,650

8187, 727
202,280
133, 181
126, 032
189,286
158,313
186,776
222,958
139,139
272.589
256,280
131,651

$300

300
4,200

1. 548, 430
1,441,438

057, 482
878, 377
661, 889
708, 090
532, 901

2,200.212
2,324,015

Totals, 1872 2, 305, 414 2, s67, 303
3,270,0499,785 2, 552, 60S

From the southern coast.

3, 380, 560 3, 913, 467

1874. Silvor bullion. Gold bars, &.c Coin. Totals.

Jannory 8363 $14,292
20,772

830,383
29, 191
31, 7s7
54. 136

851.033
49,963
30,956
80'175
08,509
69, 327
51,297
27, 524
33. 319
08,517
26' 350
48, 452

April 1,340
4, 508
1,230
1,300

5,159
24. 093
24, 000
30, 178
14, 790
10'318
17, 300
20,870

Mav 39, 390
June

800

4,827
20.280

37, 619
35, 207
17, 206
15' lf9
37, 647
21,523
28, 172

Totals, 1873
9, 547
3, 688
3, 884
5,750

208,415
180, 537
274, 249
347, 027
399, 888

383, 465
570,013

504, 477
551,413
844,546

001,437
754' 238
842,610
904, 7s0

1,244,436Totals, 1870

 

Treasure product, imports, &c.

The receipts of treasure from all sources, through Wells, Fargo & Co.'s

Express, during the past twelve months, as compared with the same

period in 1873, have been as follows :

1873. 1874.

$20, 675, 721
2, 079, 958
5, 539, 147

$31,621,350
1,475,931
5,473,482

34,294, 826' 41,570,743
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Movement of coin in the interior.

The following has been the circulation of coin, through "Wells, Fargo

& Co.'s Express, during 1874:

 

To interior.
From interior
and

January ...
February ..
March
April

May
Jnno

Jnly
August
September .
October
November .
December. .

Totals, 1874 .
Totals, 1873 .

Increase in 1874 .

51'

1

I,
l

L
1'
2,
2,
2,
1,
1

394, 487
108, 611
963,314
312, 070
:.;:t. c,-■o

552,281
917,597

001, CM
055, 615
294' 193
950, 220
813,910

19, 937, 303
10, 428, 233

3, 509, 130

*714,e62
714, 944
575, 643
061, 032
837.327
922, 986
857, 834
934. 119
980, 914
010, 046
005, 496

1,085,1

10, 300, 299
8, 084, 523

2, 215, 776

Currency movement.

The annexed table exhibits the interior and coastwise receipts, (Wells,

Fargo & Co.,) imports, (foreign,) and exports for the years 1872, 1873,

and 1874:

1872. 1873. 1874.

Interior receipts
Imports, (foreign)

Total
Exports

Currency movement

$30, 478, 248
8, 060, 412

«28, 755, 679
5, 539, 147

38, 528, 600
29, 330, 436

34, 294, 826
24, 715, 126

9, 208, 224 9, 529, 700

$36, 097, 261
5, 473, 482

41, 570, 743
30, 180, 632

11,390,111

Mint statistics.

The coinage at the branch mint in this city for 1874 compares with

that in 1871, 1872, and 1873 as follows :

 

1871. 1872. 1873. 1674.

#1,570,000 $840, 750
1,210,000
1, 127, 700

8900, 000 $1, 994, 000

279, 0001, 171, 725
965,000

1, 219, 400
1, 140, 000
l,2b2,000

3, 9.58, 000
A^pril ................................................ 1,800,000 1, 420, 000 1, 752, 000

367,0002, 178, 050 2, 020, 000
066, 000

2, 772, 000
652, 000esi, ooo 2, 393, (KM

2, 309, 0002, 7'0, 000 2, 245, 000
730, 000

1, 264, 500
1, 895, 000
1,525,000
1, 436, 000

3, 0?2, 000
2, 131,000
2, 264, 000
2, 658, 600

1, 900, 000 4, 320, 000
2, 570, 000
3, 204, 000October

2, 210, 000
1, 689, 000
1, 684, 000
1,218,000

254,500
3,720,000

96,000
4,087,000

20, 026, 775 16,389,600 22, 075, 400 27, 32s, 000
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Quicksilver product of California for 1874.

The following statement was prepared for me by Mr. Charles R. Yale,

of the San Francisco Mining and Scientific Press. I regret that a more

extended review of the quicksilver industry of the year, from the same

skillful and experienced hand, miscarried in the mails, and was not re

ceived for use in the earlier chapters of this report :

 

Mine.

Napa .
Lake .
Napa .

do .

Ni v. Altnaden —

New Idria
CcrTo llonito
California
Bedlngton
Manhattan
Pbcrnix i
Bnckoye
Missouri -•

Oaklnnd
California Borax
Groat Western

Saint Johu
Washington
Other i- - producing less than 100 flasks

each.

Total
Estimated product of mines refusing to mako returns .

Comity.

Santa Clara.
Fresno

do

Flasks.

Colusa
Sonoma r. . ......
...do
Lake

do
Solano
Napa
San Luis Obispo, Napa, Sonoma, and Co-

Total flasks .

9,0X4
7, 000

900
3,000
7,200
620
685
700
200
307
570

1.464
1,900
200
324

34, 154

34, 254

Quotations, ditidmds, and assessments upon stock dealt in at the San Francisco Stock and

Exchange Hoard.

[From the San Francisco Stock Report, December 25, 1874.)
 

Name of company.

6ALIFORNIA MINHO.

Alpino
Consolidated Amador
Bellcvuo

Caderborg
Calistoga

Chariot Mill

Eureka
Genesee Vnllev
Independent GoM-Mining Co .
Keystone' (ipiHrtz)

Magenta
Mniistlcld
Saint Lawrence Gold-MinlmrOo
Saint Pati ick Gold Mii lngLo. .

Tecumsch
Yule Gravel.

NEVALIA minks.

Cope district:
Excelsior

Echo district :
Kyo Patoh Mill and Mining Co..

Ely district .
Amador Tunnel
American Flag
Alps
Bowery

n

N

2

40c
He'

3}

1.200
1, 850
8,000

3

3,600

1,680

12,000
30, 000
20,000
21, D00
(HI' (I(1u

30, 000
O0, 0 0

1.800
10, 900

3,300
3. 090

18, 000
3, 01,0

400

1.600

3, 000

"m

a.', too.

33' 000
10, coo
5, oo ;t

30.0J0
10, 000

12,000

20,000

30, 600

40. 000
30, 000
30,000

- *

(6 50

5 10
50

3 32

50

5 00
7 00
2 40

90

2 00

2 25

2 00
6 50
3 25
3 15

in

878.000

101,000
. 12, 000

83,000

10, Oil0

50'000
140, 000
72.000
9,000

20, 000

67,501

60,600
195, 000
97,500
94,500

a

o

1210, 000

24, 000

39, 000
2, 094, 000

5,000

40,000

15,000
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Quotations, t$-c, at the San Francisco Stock and Exchange Hoard—Continued.

Chapman
Cherry Creek
Chief, (cast extension)
Chief of tho Hill
Condor
Carolino
Piocbe, (west extension) . . .
Harper
Hubn & Hnnt

Ingomar
Ivanhoe
Jolly Traveler
Kentucky
Lehigh
Lillian Hall

Louise -
Meadow Valley
Marion
Meadow Valley, (oast)
Mocking-Bird
Newark 

& Panaca

Portland
Raymond & Ely .
Silver Peak . .T. .
Stanford
Sterling
Spring Monnt .

30c

i
35c

10c

Spring Mountain Tnnnel

Washington and Creole
"Watson

Esmeralda :
Juniata Consolidated

Eureka district:
Adams Mill
Eureka Consolidated

Jackson
Phoenix
Star Consolidated

Philadelphia district :
Belmont
El Dorado, (north)
El Dorado, (south,) Consolidated]

Josephine
Monitor Belmont
Nort h Belmont . . •
Prussian
Qnintero

Washoe :
Aiamo
American Flat. (south)
Alpha Consolidated

Alta
American Consolidated
American Flat

Bacon Mill and Mining Co..

Baltic Consolidated
Baltimore Consolidated
Beet & Belcher
Belcher
Bowers
Bullion
Buckeye
Caledonia
California
Contral Corostock
Chaltengo Consolidated
Chollur Potoei
Confidence

13]
....

13)

u
a

5i
15c
4
25c

u
30

18

M
I75

«1

2t

20c

18)

VII

400

1,600

3. 6OO

1,000

1,000
1,000
1,000
2, 400

1,200
800

1, ooo
2, 400
1,000
1,000

5,000

1,520

5,000

18,000

2,000

300
3,000

1'000

65
3, 000

545
1, 040

20
2,500

5,000
600

90
2,800

130

2 6
b a

30, 000
30, 000

30, 000
25,000

35, 000
30,000
30,000
40, 000
30,000

30,000
30, 000
15,000
30, 000
60, 000
30,000

30,000
32, 000
20'
40,000
30, 000
20,000

30, 000
30, 001)

30, 000
35, 000
20, 000
30, 000
30, 000

00, 000

50, 000
50, 000
50, 000
50,000
00,000

50, 000
25, 0( 0
40, 000
25,000

50,000

"50,'666

48,000
30,000
36, 000

30, 000
00, 000
4,000

37, 500
54, 000
100,600

104,000
5,000

100, 000
16,000
20, 010

l0d, 000

US
a x

$1 25
15
46

2 25
1 50
1 95
1 60

10
7 05
1 75

50

4 25

75
63

3 00
25
60

8 05
35

4 75
1 25
fl 00
2 36
6 00
3 00

10
50

1 25
7 25
8 75
1 00

1 65

1 05
6 75
60

4 50

50
5 00
15

1 50
20
50
30

25

5 00
10

2 50
1 50

511,000

28,000
24,960

6 50
6 08

3
c a
c J
i S

$37,500
4,500

14, 400
67,000
37, 500
58, 500
56,000

279, 000
70,000
15, 000

127, 500

18,995
18,000
18,000

256, 000

7,000
190, 000
37,500
160,000
71,600

180, 000
90,000
3,000

15, 000
43, 750
33,000

262, 500

30,000

82,500

5(1.00 1

m, 500
337, 000
30,000

225,000
12, 500

200, 000
3, 750
75,000
10, 000

15, 000

7,500

150, 000
3,600

75, 000
75,005

351, 000
136, 192

el

ti, 200, 000

60,000

*3,'6t5,"666

650, (100

18 02
11 75
25 00

1, 802, 000
188,000
500,000...-

26 00
9 75

39
0

742,000
243,260

3,086,000
78,000
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Quotations, $-c, at the San Francisco Stock and Exchange Board—Continued.

 

Name of company.

Consolidated Virginia
Consolidated Gold Hill,(quartz)
Conoolidated Washoo
Crown Point Extension
Crown Point
Crown Point Ravine

Daney
Dardauolica
Dayton
Dexter
Green
Eclipse, (Winters &. Plato)...
Empire Mill
Europa
Exchequer
"420"

Fairmount
Florida
Flowery
Franklin
Genesee
Globe
Globe Consolidated
Golden Swan
Gould & Curry
Hale A: Norcrnss
Imperiiil
Imlepc.ident and Omega
Indus
Insurance
Jacob Little
Julia
Justice

Kentuck
Kcvstono
Knu'kt rbocker
Kossuth
Lady Bryan
Lady Washington
Leo
Lower Comstoc k
Magenta
Mines
Mint
MrMoans

Nevada
New York Consolidated

North Carson
Occidental
Original Gold HIll
Ophir
Overmann

Fatten
Phil. Sheridan
Picton
Rock Island
Savage
Segregated Belcher
Senator

81crra Nevada
Segregated Caledonia

Segregated Rtfck Island
South Cornstoek

Sooth Overmaon
South Star
SBtro

8ilver Clond
Silver Hill
Succor Mill and Mining Co..
Trench
Tvler
Union Consolidated
Utah

i;

"4

240

35o.

31

itc;

73

1

I
54

Kill

129
II

24}

2j

ISj
si

23c
86
10]

002} 13
1

(9|

I

21

1

15}
1<)

'J 10

34
86
18]

3

182
76

5}
14-2
135

1}

134

5i

92

a

730
34}

4,2(10
I. I'OII

600

2,000
200

1,600

1,200
i, 200

70
75

1,000
400
420

3,000

879
400
184

60,000

950
a. ooo
1, 860
a, ooo

•2-

Eg
- ea

3
o
H

50, 000
30, 000
30,000
30, 000
20. 000
38,000
50, 000
48,000
16,000

100, 000

as
a •

73

Si; hi

75

6 28
50

8 23
1 00
1 00

50
50

7 82
50

22 50

30, 000
30, 000
37,200
30, 000
21,000
30,000

05
2,700
1,200

1,200

3,600
3, 000
3,600
1, 500
800

Moo
1,200
1.200
1,200
2,600

■Mil

2,000

1,266

7,600
20

2, 200

823

24, 000

27,000
00,000
36,000

86, 000

30, 000
50, 000
36. 000

40,000
3, 600

100. 000
(». 1

30,000
100, 800
38, 460
50,000
24, 000
30,000
24, 000
16, 000
6,400

24, (100

100,000
10,000
60,000
40' 000
30,000

24, 6O0
32, 000
54, (100

22, 800
5,000

33, 000
20. 000

20, 000

6 00
3 00

32 20
51 63
12 ;o

20
I5

1 25
14 29
20 50
8 00

10 50
50

2 00
50

80

5 75

1 25
1 00

17 33 I 22
39 80

a j

©
EH

$411,200

32

30
1 27}
4 50

103 00
33 25
3 15

31 00

50
25

8 00
4 75
1 00
1 90
3 00

5 00

623,370
15,000

198,000
00,000
100,000

10,000
12, 500

391, 400
10, 000

160,000

120, 000
114,000

1, 032, 000
1, 430, 0O0
1,270,000

0. 000
10, 500
46, 500

428, 700
431,500
210, 000

252, 000
54, 000
100,000
18,000
2;, 200
20,000

40, 000

207, 000

42, 500
311. 000

1, 832, 800
1,531,080

12,000
3-. 200

108. 000
, 744, 000

212. ?»0
75, 600

700' 000

20, 000

13,000

12,000
8,000

432, 000
273, 900

5, 000
62, 700
60,000
100, 000

4, 400, 000

"i02,"500

22,800
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Quotations, cfc, at the San Francisco Stock and Exchange Board—Continued.

Name of company.

Woodville
Yellow Jacket

White Pine district:
General Lee

Mammoth
McMahon
Noonday
Original Hidden Treasure .
Silver Wave

Ward Beecher

InAHO MINEO.

Empire
Golden Chariot.
Ida Elmore
Mahogany
North Oro Fino.
Poorman
Red Jacket
Silver Cord
South Chariot ..
OWar Eagle

Virtuo .

OTAn MINKO.

Deseret Consolidated.
Wellington

3}
150

I

25c

3*
154

3i

1, 400
1,200

1,000

1,800

"i, 666

"i,'666

720

600

660
1,000

■2 •

o

28, 000
24, 000

30. 000

20,000
21,333
20, 000
24,000

25, 000
10,000
30, (W0
25, 000
10,000
50,000

24, 666

20, 000
10,000

20, 000

30, 000
50,000

o

$7 75

88 25

1 25
2 55
1 75
3 02

15 50

8 00
3 50

10 50
28 l";0

14 10
13 90

50
50

4 50
4 50
« 00

10 00

6 00

$249, 000
2, 118,000

10,000
50,000
91,800
52, 500
00,500

330, 0'1
100,000
84,000

250, 000
510, 000
575, 000
348, 800
5,000

90,000
78, 000

225, 000
100,000

11,000

55, 900

ii
5
a

$2, 184, 000

31, 999

410,000
60,000
15,600

Highest and lowest prices of mining-stocks for the twelve months ending Decemhcr 31, 1874.

[Compiled by J. Henry Applegate,jr., for the Commercial Herald and Market Review.]
 

Companies.

Alpha .

Alps
American Fin*:
Arizona and Utah
Adams mil
Alamo

American Flat
American Consolidated .
Andes
Alt a
American Flat. (routh) .

Belcher
Baltimore Consolidated .
Belmont
Best and Belcher
Buckeye ■

January.

1*100 00

1 00

8 00
3 25

II)

6 75
7 75
3 00
4 25

i

$50 00

60
4 12}
1 75

10
4 00
5 0(t

75
1 25

February.

sc i on

10 00
02}

5 25
2 00

10 00
6 00
1 00
2 00

ooj

$57 00
8

50
4 00
1 25

March.

7 00
5 00
1 00
1 25

$10 50

75
5 12}

5 00
7 00

3

$11 50

40
4 12}

April.

$10 50

5 0il

5 00

1 62l

E
o
-J

$11 OO

40
3 50

5 50

1 00

Bullion

Baltic Cousolidated .
Bellovue

120 00
9 50

31 Q0
43 00

2 50
7 00
1 00

40 00

2 00

95 50
6 12$
5 25

22 00
1 31}
4 75
50

as

103 25
8 00
9 00

28 00
2 50

81 00
5 00
3 75
22 110
2 00

t 37 00

J 8 00

35
28 00
7 50

89 50
r 50

7 75
37 00
2 00
5 50
2 50

! 9 00

77 00
6 00
6 09

20 00
2 00
4 00

50

91 25
7 «Vi
7 87}

37 00
2 00

7fi 00
6 25
5 Oil

20 50
1 00

50

9 00

20

2 25 2 25 2 00 1 75
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Highest and lowest price of mining-stocks for 1874—Continued.

 

January. February. March. April.

t

i

1

6

f t

ft
u
A

8 i
«

Companies. X
Pi

*«
03

*j
m

1

I
A

« A
o

■

I

S
1

9

E io
1

«

5 5

$97 50 $54 00 $70 00
74 00
105 00
11 00
39 50
3 60
1 00
1 00
20

$62 50 $86 75 |67 00
60 00
86 00
7 75

28 00
2 75

50

$90 00
71 00
97 00
10 25
39 00
3 50

$82 50
60 50

80 00
8 12}
20 50
3 00

50
1 00

95 liO

135 00
16 50
44 90
4 50
1 75
1 50
20

130 00
46 00
3 50
7 25
6 25
2 50
48 50

50

63 00
87 00
8 50

24 00

62 00
82 00
7 50
25 00
3 00

10
1 90
20

70 00
95 50
11 25
38 00
3 00
00

3 00
Chief of the Hill >5

50
62}

1 00
15

90 00
36 00

20 12}

50 1 00 12 50
5 00

1 00 25
5 00

35
5 00

25
5 004 50 6 25 5 9O

5 00
1 25 6 00

50 00
5 66

33 0030 50
50

33 75 34 00

35 00 35 00

46 00 40 50

10 00 5 50 8 00
5 00
2 25

7 00
4 50

9 00

5 00
0 50
a 12}

7 25
5 00

5 87}
4 507 00

2 00
4 00
2 00
2 004 50 4 50

2 25
4 66

Empire Mill 5 50
14 25
27 50

3 12} a oo 3 00
5 37}

18 00
44 00

2 25
4 25

14 25
32 50
4 50
9 00
6 00
6 37}
a 00

Bonk* Consolidated
8 00
15 00
53 00

5 00
10 00
25 00

4 37»
12 75
12 00

5 75
15 00
44 00

4 50
12 00
22 00

8 00
18 00

5 50
9 00
4 50

6 00
11 50

4 75
9 00
7 25
6 00

6 50
10 75

5 03
10 00

5 75
9 50
8 2S
8 75
2 50

El Dorado (sonth) Consolidated ....
El Dorado (north) Consolidated ....

9 25
9 50 4 87*

8 50 9 00 5 75

5 50 5 00
7 25
5 00 5 00

7 25 6 25

2 75 2 00

3 00 1 50 2 50 1 00 1 50 1 25 1 50 1 00
3 371
5 00

1 25 1 00 1 00

44 00
2 50

20 00
3 00

21 00
2 00
19 00

3 00
35 mi

2 75
18 25

3 00
32 25

2 00
23 00
1 00Globo 2 50

23 50
1 50

18 00
4 00
1 00

2 75
21 50

1 00
18 00

2 12}
19 00

1 12}
14 50

2 50
19 00Golden Chariot 13 no

4 50 2 00 1 50
3 25

1 25
58 00
1 75
1 25
3 00

30
38 00
1 25

75
40 00

Ifuhu Sl Hunt
92 00
2 12}
1 50

52 00
1 25
75

65 50
1 87}

87J

40 00
1 12}
37} 50

1 00

59 00
2 00
75

10 00 6 00
40

1 00

7 00
40

5 62} 7 87}
35

1 50

2 87}

5 87}
25
87}

7 00
25

1 50
3 25

5 87}
25
75

60

Ida Elmore
a 25 1 00 1 00
7 00 1 25 2 75

2 50
1 25 1 25 2 50

2 00 2 00 2 50

Julia 11 50
17 00

45
5 00

6 00
9 00
20

7 00
15 .Ml

35
4 25

2 50
8 00

6 00
12 00

33}
3 00

2 75 5 62} 3 25
7 50
25

a rJ\ 1 1

Jacob Little 3 50
2 00

3 00
30 In in

2 00
2 50

36 00 19 50
5 00

31}

29 00
6 25
50

is 66 25 50
7 37}
30

18 00
3 25
20

25 00
6 75

14 25
5 00

K. K. Consolidated

9 00
60

5 00
14 00

5 00

3 50
50

3 00
1 00

6 50
37}
65
40

7 00
50
85

6 00
25
80

7 00
75

2 75

5 00
50
60

7 00
62}

1 37}

5 00
10
87}

40
5 75 4 50 5 00 4 00 4 87} 3 50 4 66 3 00

H. Ex. 177 32
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Highest and lowest price of mming-ttocks for 1874—Continued.

 

Companies.

ower Comstock.
v Valley . - ,
• Belmont.

noth
bogany
nt
as
genta

Mansfield
Mexican

Newark
New York Consolidated

Nevada
North Belmont
North Carson
North Utah

Ophir

Overmann
Original Hidden Treasure
Occidental
Original Gold Hill
Pioche. (west)
Peavino

Pioche
Phrenix
Page &. Panoca
Portland
Piclou
Prussian

Patten .
Poorman
Pacific...*.
PhiL Sheridan

ttero
nond &Ely
Jacket, (Idaho)

Rye Pateh
Kbck Island
Red Jackel
Silver Ckt.
Savage
Segregated Belcher
Succor
Sierra Nevada
Silver Peak

Silver Hill
Standard
Sooth Chariot
South Overmann
Spring Valley Water
San Francisco Gas-Light
Senator....
Sonlh Co
Sogregatt
Saint Pal
Sntro
South Star
Silver Cord
Segregated Caledonia

Trench
Tyler
Union Consolidated

Utah

January.

a

$2 00
15 50
8 00

30
50

a so

60
5 00

4 00
5 50
2 75
2 00

6il5 00
) 50 00
144 00

4 50
6 50

87}
50

9 00
80

3 00

2 00
3 25

j_

$1 50
10 25
3 75

30
25

4 50
35

5 00

3 00
3 62}|
1 50
1 25

155 00
32 00
72 50
3 00
3 00

February.

i

$12 25
5 25

30
8 00

50

4 00
4 50
1 00
75

10
5 50
30

1 25

50
3 00

t40 50
t
114 50
6 00
3 50

50
8 00
10

3 12}
1 00

g*
3 00
2 00

$10 25
4 50

25
2 25

15

1 25
2 00
1 12}|
- 25

43 00
6 00
3 00

50
5 00

10
1 50

50
50

3 00
2 00

March.

$12 50
0 00

35
3 00

50

3 00
4 25
2 25

73

60 00
'.' 00
4 50

£
Q

$10 25
4 50

20
1 50

20

1 50
2 25
1 00
20

30
6 75

4 00
i 50

3 00

19 25

40 50
3 50
3 50

20
5 00

7
1 50
1 00

3 00

April.

$11 50
4 87|]

25
6 50
50

2 87^
4 50
1 75
40

26 37}[

65 00
9 00
4 00

6 50
25

3D
3 00

1 50

2 00
57 00

3 00
10 00
4 75
40

3 00
149 00
190 00

4 50
34 00
1 50

15 50

50
16 00
1 75

1 50
25 00
1 25
6 50
1 75
10

1 00
78 00

100 00
2 00

20 00
50

9 75
50

12 00
75

25
36 00
2 75
7 00
2 75

29 00
2 00
4 00
2 00
25

120 50
123 00
4 00

24 50
50

is oi)

80 00
80 00
2 87}|
17 00

25

9 25

6a oo

3 25
2 50
1 62}
7 75
6 00
3 75

Fooclvillo
on and Creole .......

hitman
Vatson ... ."

, Fargo & Co. Mining Co.

■ Jacket

9 25
2 25

30 50
12 00

25
3 00
4 87}
3 50
3 00

5 75

132 00

68 00

1 75
2 50

65
6 00

4 00
2 25

27 00
1 00

81 50
68 00
1 50

14 00
50

84 00
68 00
1 50

1 25
6 50
4 50
3 00

80
4 00
3 50
2 75

5 00

1 00
14 50
4 50
25

1 50
6 50

2 00
2 00
5 00

4 50
1 00

22 00
9 00

2 50
4 00
4 50
2 00

68 00 78 00

4 00
75

12 50
5 75

1 12}

1 25
2 00
1 00
4 50

58 00

25
33 00
2 50
4 50
1 75

25
25 00
1 75
2 12}
1 25

3 75

1 62}j
50

97 00
110 00

3 25
20 25

m
12 00

71 00
81 00

2 75
18 00

73
9 00

25 00
1 00

86 00
70 00
1 50

22 50
40

86 00
69 50
1 25

1 12}
4 00
3 00

87}
2 20
3 00

5 00
1 25
19 00
6 50

3 00
80

13 50
5 50

2 00
4 00
4 00
2 00
3 00

1 50
1 62}
3 25
95

2 00

86 00 57 00

91 00
107 00

3 00
26 00
i m

10 50

31 00

50
90 00
73 50

75

1 00

2 87}j
3 00
3 00

5 00
1 25

19 50
' 00

3 00
4 63}|
2 00

4 00

85 00
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Highest and lowest price of mining-stocks for 1874—Continued.

Companies.

Alpha
Alps
American Flag
Arizona and Utah

Adams Hill
Alamo
American Flat
American Consolidated .

Alta.
American Flat, (south) .

Belcher
Baltimore Consolidated .
Belmont
Best andBelchor
Buckeye

Bacon .'—
Bowery
Bullion •
Baltic Consolidated

Bellevne
Bowers
Consolidated Virginia...
Chollar Potosi
Crown Point

Confidence
Caledonia
Cederberg
Chief of the Hill
Charter Oak
Chief, (east extension)]..
Central

Central No. 2
Carolino
Chariot Mill
Challenge
Consolidated Washoe . . .
California

Chapman
Conwlidatod Amador...
Condor
Cherry Creek
Crown Point Ravine
Calaveras
Calistoga
Dayton
Dardanelles

Dexter

May.

$13 00
25

4 0(1

r. C0
li 00

1 25

Ss oo

20
3 00

5 00
5 50

June.

■c

$19 00
30

3 50

8 25

1 00

J_

$10 75
25

3 00

a oo

"'621'

July. August.

$13 25

3 50

$11 00

1 50

8 00

"*75

0 90

"'25

$15 00

2 75

8 00
5 00
1 00

87 00
6 871
7 00

27 00
1 00
2 50
30

9 00

75 50
5 00
3 621

21 00
1 00

2 50
29

1 50

65 00
8 00
0 S7j

29 50
1 00
c 00

37(
11 00

77 50
5 00
4 00

23 00
1 00
4 Oil

20
« 75

85 75
8 50
5 00

2fi 75

62 00
6 67}
4 00

22 00

5 00
40

8 50

3 00

20
7 50

71 75
7 75
9 00

35 00
2 75
5 0il

20
9 00

2 87) 1 ou 2 371 1 50

M 00
65 00
89 00
8 00

22 00
3 00

75
1 00

ft! 50
52 60
77 00
0 50

14 50
2 50
00
r71

84 75
92 00
86 50
13 25
24 01)

3 00

78 00
59 00
79 00
7 00

16 00
1 00

2 50
4 00

35 00
73 50
S3 00
13 371
19 75
2 25

1 121
4 on
75 00
46 75
65 50
10 00
15 00
2 00

1 50

75 75 50 25

84 00

59 00
79 00
14 621
24 00
2 00

20

5 50 8 87}
3 00

6 50
2 00

10 25
3 00

43 25

""2o

39 75

'T50'

35 00 40 00

4 00

1 671 1 124 :i 25
1 (10

1 00

1 25

90
1 00

3 00

1 m
1 00

5 00 0 on

0 00

•1 25

:i 50
5 00
12 00

4 75
5 (HI

6 00
13 00

.)ire Mill
Eureka Consolidated
Exchequer
Eclipse
Eureka

Empire
El Dorado (south) Consolidated .
El Dorado (north) Consolidated .

2 371
3 87»,

21 25
35 00
4 87}

10 00
15 00
8 00
2 75

1 00
3 25

17 00
20 00
4 00
8 50
n oo

5 37}!
2 50

2 75

8 87i|
20 621
80 00
8 00
9 50

14 75
6 00
2 75

2 (III

3 50
10 00
34 00
4 50
8 00
:i 00

4 00
2 37}

2 25
7 75
16 50
66 00
7 25
6 00
8 (HI

4 50
2 50

2 00

6 12f
10 00
58 00
5 00
5 00

1 50
1 75

2 25

2 00
9 12}
13 50
75 00
8 00
5 00
a so
2 50
2 25

nklin
Fairmount *.t
Florida
Gould & Curry . .

Globe
Golden Chariot ...
Gold Hill Quartz.

Greene
General Leo

Hale 6c Norcroes .
Huhu & Hunt....
Hayes
Hermes
Hartford

1 25 1 25 2 50 2 00 2 50

3 00
23 00
2 25
17 25

2 50

3 00
16 00
1 00

14 50
1 50

28 50
2 00
16 00

-I 00

18 50
1 00

12 50
1 00

23 50
2 75

11 00
4 50

17 25
75

5 00
2 50

24 00
1 75
9 25
.') 75

44 00
1 00

31 50
50

61 00
50

37 50
50

56 00
60

38 50
50
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Highest and lotcest price of mining-stocks for 1874—Continued.

Imperial
lngoinnr t
Independent

Ida Elmore
Independent and Oincgo. .
Idaho, (Grass Valley)

Indus
Julia
Justice
Jackson

Jacob Little
Josephine Consolidated . .

Kentnck
Knickerbocker
Kentucky
K. K. Consolidated

May.

31

|5 as

70

s 87}

—

June.

$4 00

10
50

1 25

p.

V> 37}
35
30

3 25

July.

a,

\

%\ 37}
25
25

2 50

$8 2r

700 00

it.

20

700 00

Angust.

$9 00

25
87}!

2 50

1 50

3 50
7 75

15 7:,

5 00

Lady Bryan
Leo ■
Louise ■
Lady Washington
Lower Conistock
Meadow Valley
Monitor Belmont
MrMahon

Mammoth
Mahogany

Mint
Midas
Magenta
Mansfield

Mexican %
Newark
New York Consolidated .
Nevada
North Belmont
North Carson
NorHi Utah

5 50
5 75
50

1 UN

11 50
4 00

25
5 50
25

3 25
2 75
1 25
25

1 75
6 25

4 25
8 50

1 75
7 00

3 75
e oo

2 oo
5 12}

2 62}
12 00

11 00
3 87}

19 00
0 75

13 50
4 00

16 00
6 00

2 (I'l

4 00
50

1 12 J

5 00
1 50
75

1 00

3 50
1 25

37}
7.'-

3 75
1 121
75
85

9 00
2 50

9 50
3 00

7 75
2 87}

8 75
2 00

20
4 00
25

 

filial Hidden Treasure .

. . Mdental
Original Gold IH0
Pioche, (west)
Fcavine
Piocho

Phoenix
Page & Pauaca

Portland
Picton

Pacific
Phil. Sheridan
Quintero.

Raymond &. Ely
lied Jocket, (Idaho)

Rye Pateh
Rock Island

Red Jaekct. (Gold ITill) '
Silver Cloud
Savage
Segregated Belcher

Succor

Sierra Nevada .

18 00
46 50
2 00
3 00

7 25
75

1 50
:tn

30

73

55
30 75
3 00
2 62)
1 50

Silver Peak
Silver Hill
Standard

South Chariot

South Ovennann.

70
1 75
1 25

25

8 87}
23 00
2 00
2 50

4 00

25
25
25
121

.VI

20
20 00
2 00
1 50
1 00

80 00 60 00
87 on 64 50
2 25 1 00

17 00 15 00

1 12} 1 00
9 00 6 no
3 50 2 50

31 00 30 00
13 00 11 00

15
7 50
35

15
5 20
25

17
5 00
25

3 12)
3 87}
1 62}

21 00
45 00
4 00
5 00

10 00
50

1 75
50
65

2 00
1 50
3 00

35
24 00
3 75
1 87}

2 25

2 00
1 25
1 25

10 00
22 75

2 00
3 50

11'

22 00
30 00

2 50

5 50
25

1 75
50
sr.

2 00
75

1 00

100 00
s5 00
2 50

28 50

1 00
9 25
5 50

2:,
20 00
2 25
1 50
1 75

67 50
67 no
1 25

75
6 no
4 00

11 00

I 11,1

7 75

1 00

40
2 50
1 00
I 50

10
20 50
3 00
2 00
3 50

12 00 16 50

2 75 6 25

3 00
75
75
62}

4 50
1 00

10
3 00
25

16 00
25 00

4 00

50

25
1 62}
1 00
1 00

3 00
1 00
1 00
1 50

2 50

7 25
3 00

15
9 25

121

1 37}
4 25
1 25

25

24 50
51 50

8 00

1 75

90 00
89 00
2 00

m

7 25

12 50

60

5
9 25

1 50

2 00

57 00
68 00
1 00

20 50
4 00

25
4 50

00
3 00
50

1 00

40
15 00
1 50
2 50
4 37}'

1 00

9 25

1 25
87}

2 00

1 75
69 00
117 01)

1 87}

\ * 87}

30
8 75

14 00

75

50
48 00
71 00
1 50

3 37J

25
6 00

8 75

50
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Highest and lowest price of mining-stocks for 1874—Continued.

 

May. Jane. July. August.

d
6
X
p.

i
3
'C
P.

$3 © «
3 3

"E
p. 1

Companies.
t

0 o
■c

p.

5
9

««x
©

Pi 43
00

p.

3
49
B B

S
is

B

1

0

§

■

E

3

■S
M £

■3

s 9
Q

M

w 3 2

$92 50
75 00

$90 00
75 00

$95 50
75 00

$94 50 $93 00 $92 50
78 00

25

$92 50
83 50

$90 50
80 00

62)
62)
50
40

1 00

75 00 78 50
1 00 1 00

62)
87 5
75

87}
2 75

50
1 50

90 50 75 62)

3 00 2 25 2 50 1 87) 2 00

2 50 1 75 1 00 50 1 75 00

10 00
1 00

6 50
40

10 00

s 00
1 00

13 00
6 00

4 00

Tyler . . . 95
15 00
3 50

35
10 00
1 50

14 75
6 00 2 00

50
11 00
2 50

70
18 00
5 00

50
10 00
3 00

Woodvillo 2 75
2 00
4 75

1 00 3 50
2 25

62)
50

2 50

3 62) 2 50
75

2 00

8 50 2 75
35

1 25
1 50

1 25 2 00 1 50
2 00 4 25 3 00 2 62)

1 50
6 25 4 50 5 00 4 00 5 00 5 00

79 00 64 90 100 00 67 00 93 00 66 00 83 90 06 00

September. October. November. December.

& tc
3
u
p.

t

\

i
©
© i

D o ©

p. £

1

Companies.
•c

V
3c V

p.
i■ o.a

«£« «. at
3
.q

m

I

«J
1

1i
£

s

M
o
(J s

i

5 J =

Alps
$25 00 $13 25 $23 00

1 50
5 00

$14 50 $25 00 $15 75 $15 00 S20 00

3 50 1 25 2 50 2 50 2 00 3 00 2 00

17 50
20 00

7 00
5 00
90

3 00

13 75
20 00

8 25 10 00 7 50 9 00 6 00

2 12( 2 00
9 50
1 00
1 00
1 00

6 50 1 12) 0 00 3 00
1 00Altn 3 00 3 00

1 00
1 50

72 50
17 00
9 37)

01 00
7 25

79 50 55 50
7 50
7 25

58 00
10 00
9 87)

S 32 00
)25 75

41 50 61 00 44 00
7 00
9 00

Baltiinoro Consolidated 14 00

8 50

8 00 9 75
Belmont 7 00 7 00

32 00
14 00

18 25

^ 83 003S 00 31 00 45 00 29 00 24 50

4 00
7 00
20

24 50

2 50
4 00

20

3 75
7 00

3 50
5 00 7 00 5 00 18 00 5 50

8 50 23 50 14 00 21 50 15 00 60 00 16 00

Bellevue 50 20 50 50

94 00 80 50
51 50
55 75
13 25
20 00

75
10
25

130 00
90 00
70 00
29 00
34 00
I 00
50

91 00 188 00
69 00
67 00
39 00
25 00

50
20

121 00
53 (10

44 00
20 00
18 00

00
15

590 on
95 00
85 00
52 00
34 00

135 00
05 00
42 00
34 00
22 00

e4 oo 53 00

70 00
30 00
33 00
1 00
35
50

54 00
19 00
17 00

Cedorberg 1 00
40Chief of the Hill

Charter Oak
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Highest and lowestprices of mining-stocks for 1874—Continued.

 

September. October. November. December.

©
c
*E

s
6

© O
©'

■o•E

A

0 © u
i.

o
X
m

Coin j link's.
A

ft

•c *c
c

I
P.

«*OB
r*
Ic

p. +*
m 4*

■
V i 1

1

A
M

x
© A

M 0
o
►J

M s M

5 5 a 5 5

$12 50
10 50

t9 25
6 50

en oo S10 00
5 50

19 50
13 00

$5 50
6 00

$5 50
18 00

|3 00

9 87J9 50

63 50 37 00 65 00 52 00 126 00 59 75 540 00 135 50

1 50 50
871

1 00
1 50

50
75

50
1 00

50
50

3 00
1 25

25
50a as

Cnlistoga 11 12} 10 00
5 00
12 50

11 37} 10 00
5 00
15 00

11 25
6 00

18 00

10 00
5 25
17 50

10 25
5 87}

23 00

10 25
3 00
18 00

8 00
14 00

7 75
18 00

4 15 1 25
8 25

10 75
70 00

4 50 1 25
8 Wl

11 50
170 00
6 75
8 00
1 00
1 50

I 50

2 50
17 50
14 00

275 00
12 50
8 00
1 00
1 75
1 37}

1 25
9 25
12 25
126 00

2 50
17 75
17 00

250 00
16 00
8 50
1 25
3 25
1 50

150
13 00
12 50

183 00
9 50
8 00
25

1 25

11 00 11 no
12 00

21)0 00
15 00

226 00
10 00
9 00

12 75
10 00

1 37j
3 00
1 P7}

6 75 7 50

7 00
50

8 00
a oo as

£1 llorado (south) Consolitinted 1 75
1 12}

2 50 1 00
1 00El Dorado (north) Consolidated .... 2 00 1 oo

5 00
3 00
2 00

1 50
3 50
2 00

a oo
a oo

50 1 75 1 50 1 50 87}
Fiirmount 2 00

29 00 20 00 35 00 25 00
t 30 50
\ 26 00

1 75
5 00
8 00

29 00
|63 00 24 00

14 as
Globe 3 87} 1 25

4 25
3 73
1 50

3 25
6 50
6 25

1 25 1 25 1 75
4 50
9 00

75
1 75
5 00

7 25' 2 50
4 00

2 00
6 00Gold Hill Quartz 8 00

1 75

Il-ile &. NorcroM 60 00 41 00 65 00 41 00 62 00 43 00 74 00 55 00

1 75

11 87j

1 50
8 12}

20
25
75

1 00

11 50 9 00 16 00 10 12J 21 00 14 00
20
50 50

2 00
50
752 75

1 50
2 50 1 50 a 50 1 5O

Indus .. 2 75
9 50

60 00
30

87}

2 62J
25 00

10

4 00
7 371

48 50

10
2 75
28 00

3 00
12 00

140 00

10
5 23

41 00

Julia 7 00
38 03

2 00
9 25

Kentnck 26 00
9 25

15 00
5 00

28 00
9 00

14 75
4 00

23 00
7 25

15 50
2 75

26 00
7 00

19 00

3 50
3 25
1 50
3 00
75

5 00

3 00 4 90
3 00
3 (0

2 00
1 62}

2 25
4 00
4 25
1 50

2 00
2 25
2 25

87}

5 00

75
50

3 50

7 00
2 12}

2 37}

Lioo 1 25 3 25 75
20

1 50

3 00
1 00

ao
2 50 4 50 2 25 a oo 4 50 1 37}

Meadow Valley 6 25
2 50

5 00
2 00

10 75
a 50

6 00
1 50

6 25
1 75

5 37}
50

7 00
3 00

5 25
1 asMonitor Belmont

35
5 75

50

15
2 75

15

40
4 00
45

20
3 23

10
12 00

25
5 621
35

as 40
4 50

40
1 371 3 00

Mint so 50 25
13 75

2 66 a oo 2 00 2 00
5 121 5 00 6 75 5 50 3 00 3 00

i 50 20 a 66 50 62} 37}
50 00
1 371

15 00
50
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Highest and lowest prices of mining-stocks for 1874—Continued.

 

September. October. Kovembor. Decomber.

i
|

p.

B

©
o
*S
p.

c
o &

u
Pi

i
■
Q

fCompanies. X
Pi "C

p.

•c ■E

s
/

I

■** Pi «1so
P.

m
8
£
at

s s S
10 9

ft
J3
M

3

e

I a

* tf

3 a5 5

$7 00
2 00
20

t3 110
1 50

15

$6 50
s 25

15

tO 00 $4 50 $2 50 $5 00 «3 00

1 50
10 15

3 00
1 00

100 00
70 00

12}
2 12}
1 00

60 25
51 50

20
3 00
2 00

212 00
100 00

15
3 00
1 00
95 00
60 00

a so 2 00

Ophir 52 50
85 00

21 62}

■I 624

64 00
110 00

1 00
43 00
49 0039 50

3 00 3 00

Occidental 4 50 2 50
2 75

4 50
3 25

2 50
1 00

4 00
2 00

2 75
1 12}

8 00
2 00

3 87}
137}Original Gold Hill 5 00

Piocho 8 25 6 00 9 00 5 66 6 00
25

4 00 5 75 3 66

1 75 25 i in 10
25

1 00
5 00
1 25

45
2 50

50

i 66 30
3 00

50
4 75

12}
4 00

1 50
4 25

50
3 005 00

Paciflo 1 62} 50

2 00
1 50

50
50
37}
10

15 00

50
1 00

50
75 1 00

4 75
50
50
25

14 75

Phil. Shoridan

17 00 9 50
1 00
1 00
3 50

62}
15

23 00
15

17 75

12}
14 50

25
27 00

1 00
Evo Pateh 2 00

7 00
3 87}
7 00

1 50
4 50

6 00
4 50

3 25
3 37}

6 00
9 00

3 00
3 50

Silver Clond 1 50
81 00
175 00
« 00
10 50

75
51 50
93 00
1 50
4 50

1 13 00
255 00

4 87}
9 87}

66 00
100 00
2 75
7 00

30 00
140 00

3 75
13 50

74 00
110 00
2 75
8 62}

151 00
177 50

7 00
28 00

87 00
118 00

3 75
13 50Sierra Nevada

Silver Hill 18 00 6 75 13 50
2 70

6 00
2 50

10 37} 6 25 15 00 9 00

Sonth Chariot 18 50 8 00
62}

91 50
86 50

874

1 25 75 2 00 1 23
South Overniann 1 00

91 50
86 50

1 00

94 00

1 00

Spring Valley Water 92 00 99 00 99 00
San Francisco Gas-Light

2 25 1 75 1 00 1 37} 75
2 00
1 00
1 00
1 00

1 87} 1 00
2 00

50
2 25
1 50
1 87}
I 75

3 00

Segregated liock Island 2 00 75 2 00 1 00
1 25
1 00

2 75
1 75Saint Patrick 1 25 1 00

1 00 75 2 00 4 00 2 25

Silver Cord 1 50 87} 1 50 D0 1 25 50 87}
3 00
16 00
1 00

95 00
13 00

87}
1 25
9 00

Tyler
10 00
1 50

8 00
60

15 00
3 00

7 00
1 50

25 00

4 75

5 00
50

17 00
3 00

9 00
87}

46 00
6 75

6 00
37}

19 50
3 25

15
34 00
5 00

Union Consolidated 27 50
5 75TJtah

13 00 6 75
( 10 00
\ 4 00

2 50
2 50

5 00
1 50

| 2 62} 1 25 4 00 1 50

"Washington and Creole 1 75 1 00
1 00
1 37}

1 25 1 25 75 1 12}
4 00

75
1 25War Euglo 2 00

1 37}

2 00 3 50 2 00
Whitman
Watson 3 00 2 50
WclN Far^o &Co Mining Co 1 00 1 00

3 25
180 00

3 00
124 50Yellow Jacket 125 66 78 00 129 00 84 00 133 00 87 00

Total 22, 394. 895 30, 76D, 910 26,909,020 00,082,145

Nont.—The following companies have increased their capital stock, as indicated by the two prices
givon in months when changes wen) made: Ophir, in Jannarv; Alpha, in February j Bullion, in Fob-
ruary; South Chariot. in May; Siorra Nevada, in July; Woouvillo, in October; Beat tfc Belchor, in No

vember, and Gould & Curry, in Novembor.





INDEX 0F MINES, MILLS. W0RKS^ETC.

[Note.—This index contains the names of such individual enterprises as are alluded to in

the foregoing report. In most cases the counties in which the mines or works are situated are

also given. Reduction-works belonging to mines may be sought also under the names of

the mines. ]

A.

Abbot, Lake County, California 14

Abernethy, Union County, Oregon :.. 320

Accacia, Alpine County, California 24

Ada Ellmore, Alturas County, Idaho 305

Adam's Hill, Eureka County, Nevada 494, 496, 498, 501

Jitna, Napa County, California 14

Agnew & Sterbey, Humboldt County, Nevada 261

Alamo, Storey County, Nevada 494,496,499,501

Alcyon, White 'Pine County, Nevada 273

Alfred, Lander County, Nevada 241

AliceCross, Sonoma County, California 14

AlMson Ranch, Nevada County, California 127,452,470a

Alma Smelting-Works, Lake County, Colorado 382, 388

Almaden, Santa Clara County, California 13

Alpha, Storey County, Nevada 203,494,496,499,501

Alpine, California -- — - 493

Alpino, El Dorado County, Celifomia 97

Alps, Lincoln County, Nevada 493,496,499,501

Alta California, Crow reservation, Montana 324

Alta, Storey County, Nevada 494,496,499,501

Alta Montana, Crow reservation, Montana 324

Altman, White Pine County, Nevada 273

Alturas, Alturas County, Idaho 307

Alturas, White Pine County, Nevada 279

Alury, Wyoming - 430

Amador, or Hayward, Amador County, California 470a

Amador, El Dorado County, California - 14

Amador Canal, Amador County, California 11,69,71

Amador Consolidated, Amador County, California 12,70,493,497,499,502

Amador Tunnel, Lincoln County, Nevada 493

Amarillo, Sonoma County, California - 14

American, Boulder County, Colorado 372

American, Lake County, California 13,14,20

American, Napa County, California - 174

American, Nevada County, California 127

American Basin, Humboldt County, Nevada 265

American Consolidated, Storey County, Nevada 494,496,499,501

American Flag, Gilpin County, Colorado — 364

American Flag, Lincoln County, Nevada 493,496,499,501

American Flag, Storey County, Nevada 494, 496, 499, 501

American flag, (south,) Storey County, Nevada 494,496,499,501

Andes, Storey County, Nevada 494,49^,499,501

Angels, Calaveras County, California 470a

Annie Belcher, Sonoma County, California 14

Antimony Ledge, Humboldt County, Nevada 259

Antone, Yuba County, California ...J. 145

App, Tuolumne County, California ^ 470a

Argentine, Plumas County, California .. 161

Argeutum, Jefferson County, Montana '. *. 325

Arizona, Humboldt County, Nevada-. ..V „. . . . .V. . . .^.Vi'i'.V.V.'. ....... s' ... . 259

505



506 INDEX OF MINES.

Page.

Arizona and Utah 496, 499, 501

Ashland, Salt Lake County, Utah 347

Aspen, San Juan, Colorado 334

Atkins &Lowden, Trinity County, California 172

Atlanta. Alluras County. Idaho 309

Auburn, Humboldt County, Nevada 263

Augusta, Tooele County, Utah 350

Austin , Nye County, Nevada 282

Autumn, White Pine County, Novada 279

Avalanche, Alturas County, Idaho . 307

Avalanche, Lander County, Nevada I 241

B.

Babb, Yuba County, California 145

Bacon, El Dorado County, California ; 97

Bacon, Sonoma County, California - 14

Bacou, Storey County, Nevada 494,496,499,501

Badger, Humboldt County, Nevada

Baker, Plumas County, California

Bald Hill, El Dorado County, California .,

Bald Mountain, Sierra County, California.... ...... . . . ^ . ■ .... .... ...... .... ioj,

Baldwin, El Dorado County, California

Baltic Consolidated, Storey County, Nevada 494, 496, 4! .

Baltic, Tooele County, Utah 352

Baltic, White Pino County, Nevada - 274, 278

Baltimore Consolidated, Storey County, Nevada 494,496,499,501

Baltimore, Salt Lake County, Utah - 352

Bandenta, Mariposa County, California 56^57

Banner, Nevada County, California 470a

Barker Hill, Plumas County, California I

Barney, Calaveras County, California :

Bartlett, White Pine County, Nevada

Batavia and Pacific, Humboldt County, Nevada

Bates, Gilpin County, Colorado J

Battery, White Pine County, Nevada

Baxter, Boulder Connty, Colorado

Bay State, Owyhee County, Idaho —-

Bear-Skin, Alturas County, Idaho
Beatty, El Dorado County, California K-t>

Bed-Rock, Alturas County, Idnho 306

Bed-Rock, Nevada County, California 126

Belcher, Storey County, Nevada 194, 209, 227, 435, 485, 494, 496,499

Belle of the West, Humboldt County, Nevada 263

Bellovue, California 493, 496, 499, 501

Bellevue, Placer County, California 109,114

Belmont, Inyo County, California - 31

Belmont. Nye County, Nevada 279, 494, 496, 499, 501

Bell's, El Dorado County, California

Bon Franklin, White Pine County, Nevada ,.

Ben Lomond, White Pine County, Nevada

Ben Vorlick, White Pine County, Nevada — —

Bennett, White Pine County, Nevada

Best & Belcher, Storey County, Nevada 196,494,496,499,

Big Blue, Korn County, California.

Big Giant, Colon County, Oregon

Big Mormon, Salt Lake Connty, Utah..'

Bismarck, Calaveras County, California

Bitters, El Dorado County, California

Bitters & Bowman, El Dorado County, California 94

Black, Mariposa County, California 470a

Black Bear, Siskiyou County, California 12, 165, 167

Black Hawk, Humboldt County, Novada 260

Blacker & Keating, Jefferson County

Blackfoot, Crow reservation, Montana 324

Blasdel, El Dorado County, California 84

Blue Point. Yuba County, California . .. 142, 146

Blue Gravel, Tuolumne County, California

Blue Gravel, Yubp County, California '"mUMSta,' 142,146,
Blue Gravel Range Company, Placer. County, California J Al9t2gKS5KS .\
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Bluo Wing, Nye County, Nevada 282,283

Blue Wing, Tooele County, Utah .... ...t:.'.. J|0

Bobtail, Gilpin County, Colorado

Bobtail, White Pine County, Nevada

Boomerang, Nye County, Nevada— £

Booth, Plater County, California 109, 4*

Borax Company, Lake County, California

Borneo, Nye County, Nevada

Boston, Trinity County, California

Boston, Yuba County, California

Boston and Colorado Works, Gilpin County, Colorado 360, 361,

Boston Silver-Mining Company, Summit County, Colorado 376

Boiclo Hill, El Dorado County, California '. 95

Boulder, Arizona - --- 392

Boulder Hill, El Dorado County, California 91

Bovee, Calaveras County, California 470a

Bowors, Storey County, Nevada 494,497,499,501

Bowery, Lincoln County, Nevada 493,496,499,501

Bowman & Worthington, El Dorado County, California 93

Boyd's Smelting- Works, Boulder County, Colorado 373,388

Brandt, Sonoma County, California 14

Briggs, Gilpin County, Colorado 364

Briggs, Sierra County, California 470b

Bright Star, Kern County, California 41

Brooklyn, Tooele County, Utah 350

Booyer Ditch, Yuba County, California 143

Buchanan, Tuolumne County, California 61

Buckeye, Colusa County, California 14,493

Buckeyo, Nevada County. California 126

Buckeye, Storey County, Nevada 494,496,499,501

Buckeye, Trinity County, California 172

Buckeye, Tuolumne County, California 61

Buckeye No. 2, Alpine County, California 24

Buckeye Hill, El Dorado County, California 91

Buckskin, Salt Lake County, Utah 350

Buell, Gilpin County, Colorado 362

Buell's Mills, Mojave County, Arizona 394

Buena Sucrta, Inyo County, California 31

Buena Vista, Lander County, Nevada 241

Buena Vista, San Lmis Obispo County, California 14

Buffalo Hill, El Dorado County, California 91

Ballard, Yuba County, California 145

Bullion, Storey County, Nevada 203,204,494,496,499,501

Bunker Hill Mill, Lander County, Nevada 239

Burgoyno, Yuba County, California 145

Burleigh Tunnel, Clear Creek County, Colorado 368

Burning Moscow, Salt Lake County, Utah 3")2

Burns, Tuolumne County, California 470o

Burronghs, Gilpin County, Colorado 362, 365

Butte, Humboldt County, Nevada 260

Butte, Lander County, Nevada 241

Buttes, Sierra County, California 470s

C.

C. T. Fay, White Pine County, Nevada 270

Cable, Deer Lodge County, Montana 326

Calaveras 497,499, 502

Caledonia, Salt Lake County, Utah 334,338

Caledonia, Storey County, Nevada 494, 497, 499, f

Caledonia Segregated, Storey County, Nevada 495,498,500,'

California, Lake County, California 1

California, Napa County, California 14, <

California, Nevada County, California - - 1

California, Storey County, Nevada 196,487,494,497,499,502

California Borax, Lake County, California 4

Calistoga, Napa County, California 178,493,497,499,5

Cauon, San Juan County, Colorado

Canton Company, White Pine County, Nevada I
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Carbon, Wyoming ■- 430

Cariboo, Boulder County, Colorado 370

Carman, Inyo County, California 31

Caroline, Nevada 495, 497, 499,501

Caroline, White Pine County, Nevada 269,272,279

Carson, Calaveras County, California - ~65

Carson Creok, Calaveras County, California 470a

Cash, White Pine County, Nevada 273

Casket, Nye County, Nevada 280

Castac, Ventura County, California - 193

Castile, El Dorado County, California 83

Casto, Gilpin County, Colorado 364

Cedar, Napa County, California 14

Cedar, Placer County, California 102

Cedarberg, El Dorado County, California 85, 89, 470a, 493,497, 499, 501

Cement Hill, El Dorado County, California t 91

Centerville, El Dorado County, California 91

Central, Napa County, California 14

Central, Salt Lake County, Utah. 352

Central, Storey County, Nevada - 497, 499, 501

Central, White Pine County, Nevada 269

Central Comstock, Storey County, Nevada 494

Cerro Benito, Fresno County, California - 14, 493

Challenge, Inyo County, California 38

Challenge, Storey County, Nevada 494, 497, 499,502

Champion, Eureka County, Nevada 256

Champion, Humboldt County, Nevada 262

Champion, Lander County, Nevada 241

Champion, Tooele County.Utah 350

Champion, White Pine County, Nevada 270

Chance, White Pine County, Nevada 267, 274, 275,276, 278, 279

Chancey, Alturas County, Idaho 306

Chanticleer, Salt Lake County, Utah 350

Chapman. Lincoln County, Nevada 494, 497, 499, 502

Chariot, San Diego County, California 12, 44, 49

Chariot Mill, California 493, 497, 499, 502

Charter Oak, White Pine County, Nevada 270, 497, 499, 501

Chase, Yuba County, California 145

Cherokee, Lander County, Nevada 24 1

Cherry Creek.White Pine County, Nevada 274, 276, 279, 494, 497, 499, 502

Chester, White Pine County, Nevada 270

Chicago, Tooele County, Utah 329, 348, 350

Chief, Nevada 494,-497, 499, 501

Chief of the Hill, Lincoln County, Nevada 494, 497, 499, 501

Chihuahua, White Pine County, Nevada 278, 279

Chimney Corner, Tooele County, Utah 350

Chino, New Mexico - 391

ChollarPotosi, Storey County, Nevada 194, 204, 215, 485, 494. 497, 499, 501

Cincinnati, Salt Lake County, Utah 335

Cincinnati, Summit County, Colorado 376

Cissler & Zin, Madison Connty, Montana 326

Citizen, White Pine County, Nevada 278

City Rock, Salt Lake County, Utah 328,332,335

Clayton, GilpinCo'unty, Colorado - 364

Clear Croek, San Luis Obispo County, California 19

Clifton Smelting-Works, Arizona 392

Cloverdalc, Sonoma County, California 14,177

Coaley, Summit County, Colorado - -- 375

Cochrane, San Luis Obispo County, California - 14

Cold Spring, Boulder County, Colorado 369,371

Cold Spring, Park County, Colorado 377,380

Cold Stream, Clear Creek County, Colorado 367

Coleman, Gilpin County, Colorado, 362

Collum's Works, Clear Creek County, Colorado 388

Collum's Works, Gilpin County, Colorado 388

Columbia, Lake County, California 14

Comet, Humboldt County, Nevada 260

Comet, Bye Valley, Oregon 321

Comstock, Alturas County, Idaho 306
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Comstock, Santa Clara County, California 14

Conistock, Storey County, Nevada 3,470a

Comstock, Summit County, Colorado 376

Condor, Nevada 494,497,499,501

Coney, Amador County, California — - — 470a

Confederate Star, Alturas County, Idaho - 306

Confidence, Storey County, Nevada 494,497,499,501

Confidence, Tuolumne County, California 58,470a

Congress, Park County, Colorado 377,380

Conly & Gowell, Plumas County, California 160

Consolidated Amador, Amador County, California 493,497,499,508

Consolidated Amador, El Dorado County, California , 97

Consolidated Virginia, Storey County, Nevada .' 485,495,497,499,501

Consolidated Washoe, Storey County, Nevada 495,497,499,502

Cooley, Gilpin County, Colorado SM

Coon Hill, El Dorado" County, California 96

Copper Crown, Arizona 392

Copperopolis Mill.Tintic district, Utah 352

Coronado, Arizona 391

Coward, Mariposa County, California 470a

Crafts, Amador County, California 470a

Crannall, Placer County, California 1 14

Crater, Placer County, California 114

Credit Mobilier, Humboldt County, Nevada 263

Crismon'Mammoth, Juab County, Utah 351

Crispin, Calaveras County, California 470a

Crispin, San Juan, Colorado 385

Crosby, Nye County, Nevada 280

Crosby's mill, Clear Creek County, Colorado -• 369

Crown Point, Storey County, Nevada 194, 208, 220, 495, 497, 499, 501

Crown Point, White Pine County, Nevada 277

Crown Point Extension, Storey County, Nevada ■- 495

Crown Point Uavine, Storey County, Nevada 495,497,499,502

Crown Prince, Salt Lake County, Utah 332,333

Crown Reef, Arizona t. 392

Camming* Hill, Plumas County, California 158

Cnrtiaa & Keller, Whito Pine County, Nevada 278

Cuyahoga, Kl Dorado County, California 95

Cyclops, White Pine County, Nevada 272

i

D.

 

Daney, Storey County, Nevada 495,497,499,502

Donnebroge, Yuba County, California 470a

Dardanelles, Placer County, California 106

Dardanelles, Storey County. Nevada 495,497,499,502

Davenport, Salt Lake County, Utah 328,335

Davidson Plume, Trinity County, California.. 170

Davis, El Dorado County, California 83

Dnwis, Yuba County, California 145

Dayton, Storey County, Nevada 210, 495, 497, 499, 502

Dayton Mill, White Pine County, Nevada 267

DeSoto, Humboldt County, Nevada a 265

Dead Medicine, Boulder County, Colorado 372

Deer Creek, Yuba County, California 147

Defiance, White Pine County, Nevada 272

Didesheimer, Placer County, California 106

Denver, Boulder County, Colorado 372

Denver Smelting-Works, Denver, Colorado 388

Deseret Consolidated, Utah 496

Dexter, Storey County, Nevada 495, 497, 499, 502

Diamond Tunnel, Clear Creek County, Colorado 368

Diaz, Inyo County, California - 31

Dictator", White Pine County, Nevada 278,279

Dives. Clear Creek County, Colorado 307

Dividend, Alturas County, Idaho • 308

Dixou, Tooele County, Utah 343

Doctor Hill, Calaveras County, California 470?

Dolly Varden, Lake County, Colorado 382
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Doncaster, El Dorado County, California 88

Doss, Mariposa County, California 51

Down East. Sierra County, California 155

Drew, El Dorado County, California 97

Dunderberg, Eureka County, Nevada 251

Dutch Hill, Plumas County, California ' 158

Dutchman, Humboldt County, Nevada 264

Humboldt County, Nevada - ----- 260

umne County, California '. 470a

l County, California 14

.urora, Whita Pine County, Nevada . 278,279

hardt and Aurora Mill, White Pine County, Nevada 271

Eclipse, Alturas County, Idaho 31Q

Eclipse, Inyo County, California 33

Eclipse, (Winters & Plato.) Storey County, Nevada 495,497,499,502

Eddy, Nevada County, California 126

Edgar, White Pine County, Nevada - 269

Edith, Sonoma County, California 14

El Capitan, White Pine County, Nevada, 278,279!

El Dorado Canal, El Dorado County, California It

El Dorado, (noilh,) Nye County, Nevada 494, 497,499,502

El Dorado, (south,) Nye County, Nevada 280,494,497,499,502

El Madre, Napa County, California

Elephant. Lake County, Colorado .....

Elephant, Salt Lake County, Utah

Elgin, Colusa County, California - 14

Elijah, White Pine County, Nevada 279

Elko Tunnel, Elko County, Nevada 266

Ella, Elko County, Nevada 266

Ella Bruce, Humboldt County, Nevada 264

Emily, Salt Lake County, Utah '. 332, 333

Emma, Salt Lake County, Utah 328, 330, 335, 336

Emma, Sonoma County, California 14

Emma Dean, San Juan, Colorado - 385

Emmett. Gilpin County, Colorado 364

Empiro, Colusa County, Califorma 14

Empire, Mendocino County, California 14

Empire, Nevada County, California 12, 126, 127, 136, 139, 140, 470«

Empire, Owyhee County, Idaho 496,497,499,502

Empire, Storey County, Nevada 203

Empire City, Elko County, Nevada 265

Empire Mill, Storey County, Nevada 495,497,499,502

Empress ~ 497,499,502

Endicott, White Pine County, Nevada 272

Enriquita, Santa Clara County, California 14

Enterprise, El Dorado County, California 97

Enterprise, Lander County, Nevada 241

Enterprise, Salt Lake County, Utah 333

Epley, El Dorado County, California 87,97

Esperanza, Inyo County, California 36

Eureka, Nevada County, California 12, 127, 131, 139, 140, 470a, 493, 497, 499, 505

Eureka, Plumas County, California 470o

Eureka, Eureka County, Nevada 399

Eureka Consolidated, Eureka County, Nevada 245, 494, 497, 499, 502

Eureka Hill, Juab County, Utah 351
Europa, Storey County, Nevada -• 495,497,499,502

Evening Star, Siskiyou County, California 167

Excelsior, Humboldt County, Nevada 493

Excelsior, Sonoma County, California 14

Excelsior, Wyoming 431

Excelsior Canal Company, Yuba County, California 143, 146

Exchequer, Alpine County, California 2 1 , 26, 27, 470a

Exchequer, Storey County, Nevada 203,205,495,497,499,502

Exchequer, White Pine County, Nevada - 274

Exchequer Mill, White Pine County, Nevada 267
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F.

Fairmount, Storey Comity, Nevada ,. 495, 497, 499, 1

Fair Play Company, Park County, Colorado £

Fast, Placer County, California 106

First National, Gilpin County, Colorado 36

Fish-hawk, Placer County, California 10

Fisk, Gilpin County, Colorado 36

Fiske, El Dorado County, California 87,91

Five Cent Hill, El Dorado County, California 91

Flagstaff, Salt Lake County, Utah 328, 331, 333, 338, 353

Flagstaff, Sonoma County, California J4, 176

Flavilla, Tooele County, Utah 348,350

Flora Temple, Yuma County, Arizona 393

Florida, Storey County, Nevada 495, 497, 499, 502

Flowery, Storey County, Nevada , 495

Four-bundred-and-twcnty, Storey County, Nevada 495, 497, 499, 502

Frunklin, Storey County, Nevada 495,497, 499,502

Frederick, Salt Lake County, Utah 332, 333

Frederick's mill, Hassayampa Creek, Arizona 394

Freeman & Pease, Park County, Colorado 375

Fremont, Alpine County, California - 24

French, El Dorado County, California 84

French Hill, El Dorado County, California 83,86

French, Storey County, Nevada 495, 498, 501, 5Q3

French, White Pine County, Nevada 269, 279

French Ravine, Plumas County, California 161

Friendship, Inyo County, California 33

G.

Gaines, Mariposa County, California

Galena, Tooele County, Utah

Gallagher, Yuba County, California 145

Gardiner, Gilpin County, Colorado 364

Garibaldi, Calaveras County, California 65

Garibaldi, San Juan, Colorado 385

General Grant. Alturas County, Idaho 305, 301

General Lee, White Pine County, Nevada 496, 497, <

General Sherman, Alturas County, Idaho -.

Genesee, Plumas County, California - - -

Genesee, Storey County, Nevada

Genesee Valley, California -

Geneva, Amador County, California - -

Geneva, White Pine County, Nevada 274,275,27

Georgia, Sonoma County, California , - 14

Georgia Slide, El Dorado County, California 470a

German Company, El Dorado County, California 470a

German Tunnel, Gilpin County, Colorado 364

Germania, Salt Lake County, Utah 329

Gcrmania Works, Utah 416

Geyser, Sonoma County, California 14, 20, 176, 177

Gibson &. Phillips, San Luis Obispo County, California 14

Gilligan, White Pine County, Nevada 276

Glenualo, Boulder County, Colorado 372

Globe, Alpine County, California 251

Globe, Storey County, Nevada 495,497,499,502

Globe Consolidated, Storey County, Nevada 495

Go Easy, Yuba County, California 144

Golconda, Humboldt County, Nevada 262

Golconda, Owyhee County, Idaho 304

Gold Hill, Boise County, Idaho 311
Gold Hill, Juab County, Utah t. 351

Gold Hill, Nevada County, California 452,470a

Gold Hill, Storey County, Nevada 203

Gold Hill Quartz, Storey County, Nevada 495,497,499,502

Gold Mountain, Amador County, California '4

Gold Run Diteh and Mining Company, Placer County, California 101

Gold Run Hydraulic Mining Company, Placer County, California 102
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Golden Ace, Humboldt County, Nevada 264

Golden Chariot, Humboldt County, Nevada 264

Golden Chariot, Owyhee County, Idaho 496,497,499,502

Golden Eagle, Alturas County, Idaho 307

Golden Eagle, Amador County, California 470a

Golden Enterprise, Plumas County, California 158

Golden Era, Boise County, Idaho 313

Golden Rule, Tuolumne County, California 470a

Golden Smelting-Works, Golden City, Colorado 388

Golden Star, Alturas County, Idaho 306

Golden Swan, Storey County, Nevada 495

Good Hope, Calaveras County, California 63,67

Good Templar, Nye County, Nevada : 282,283

Gopher, El Dorado County, California 470a

Gore, Placer County. California — • 106

Gould & Curry, Storey County, Nevada 202,495,497,499,502

Governor, White Pine County, Nevada 272

Governor Flanders, Humboldt County, Nevada 263

Grampus, White Pine County, Nevada - 272

Grand Turk, White Pine County, Nevada 274

Grand View, Boulder County, Colorado 372

Grant, Owyhco County, Idaho - 304

Grant Hill, El Dorado County, California 91

Gravoy, El Dorado County, California. - 95

Gray Eagle, White Pine County, Nevada 276, 279

Great Republic, Crow reservation, Montana 324

Great Western, Lake County, California 13,17,20,493

Great Western, Napa County, California 174

Great Western, San Juan, Colorado 385

Greeley, Crow reservation, Montana ■. — 324

Green, Placer County, California - 109

Green, Storey County, Nevada 495,497,499,502

Green Discovery, Rye Valley, Oregon 321

Green Emigrant, Placer County, California 470a

Green Mountain, San Juan, Colorado •-- 384

Greenhorn, Yuba County, California 144

Greenwood, Mojave County, Arizona - ... * 395

Gregg, Humboldt County, Nevada 261

Gregory, Gilpin County, Colorado , - 364

Grey Eagle, San JuaD, Colorado 384

Grit, El Dorado County, California • - 85

Grizzly, Salt Lake County, Utah 335

Grosch.El Dorado County, California 97

Gross, El Dorado County, California 87,88

Growling Go, Boiso Connty, Idaho r 311

Guadalupe, Inyo County, California --. — 39

Guadalupe, San Luis Obispo County, California 19

Guadalupe, Santa Clara County, California 13

Gunnell, Gilpin Connty, Colorado r — 362

Gwin, Calaveras County, California - - 63,470a

H.

Hackberry, Mojave County, Arizona 395

Hagar, Salt Lake County, Utah 352

Halo & Norcross, Storey County, Nevada 202,435,495,497,499,502

Hall Valley Company, Park County, Colorado 377,388

Harkness, O., Placer County, California '102

Harmon, El Dorado County, California 87,97,470a

Harpending, Placer County, California 470a

Harper, Nevada 494

Harrisburgh, Salt Lake Connty, Utah.. 352

Harrison, Inyo County, California '~

Hart, El Dorado County. California 83

Hartford * 497,499,502

Hartman, San Juan, Colorado 385

Hasloe, Mariposa County, California 50,56, 57

Havilah, El Dorado County, California 97

Hawk-Eye, Boulder County, Colorado ' 372
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Hawk-Eye, Sierra County, California 155

Hayes, White Pine County, Nevada 273, 496, 497, 499, 502

Haywill, Yuba County, California - 145

Hazard, Placer County, California 108

Hemlock, Inyo Couniy, California 37

Henning, Humboldt County, Nevada 258

Hercules, Sonoma County, California 14

Hermes, Lincoln County, Nevada 497,499,502

Heslep, Tuolumne County, California 470a

Hiawatha, Lake County, Colorado 382

Hiawatha, Salt Lake County, Utah 335

Hidden Treasure, Original, White Pine County, Nevada 269

Hidden Treasure, Park County, Colorado 381

Hidden Treasure, Tooelo County, Utah 348

Highland Chief, Salt Lake County, Utah 331, 335

Hite, Mariposa County, California 12,50,52,56,57

Hite's Cove, Mariposa County, California 470a

Hodge & Lemon, El DoradoCounty, California 87,91,4700

Hog 'em, Poise County, Idaho 313

Holland Smell ing-Works, Lake County, Colorado 383

Home Slake, Park County, Colorado 8(0

Home Stake, Plumas County, California 160

Hooper, El Dorado County, California 97

Hopewell, El Dorado County, California 95

Horseshoe, Arizona 392

Hoskins & lirother, Placer County, California 102

Hotehkiss, San Juan, Colorado .' 336

Houston, Crow reservation, Montana 324

Hudson River, Inyo Countv, California 36,37

Huhn & Hunt, Lincoln County, Nevada 494,497,499,502

Humbng, Tuolumne County, California 61

Hyde, Yuba County, California 145

I.

Ida, White Pine County, Nevada 274

Ida Clayton, Napa County, California 14,174, 177

Ida Elmore, Owyhee County, Idaho 496,497,500,502

Idaho, Alturas County, Idaho 307

Idaho, Boulder County, Colorado 372

Idaho, Nevada County, California 12, 127, 139, 140, 470a, 497, 500, 502

Idaho, Salt Lake County, Utah 350

Illinois, Nevada County, California 452

Illinois, Sonoma County, California 14

Imperial, Alpine County, California 26

Imperial, Siorey County, Nevada 203,205,485,495,497,500,502

Imperial, While Pine County, Nevada 270

Independence, El Dorado County, California 470a

Independence, Placer County, California 106

Independence, Sierra County, California 470a

Independent, California 493, 497, 500, 502

Independent, Nye County, Nevada 282

Independent, Owyhee County, Idaho 304

Independent, White Pine County, Nevada 277

Independent aud Omega, Storey County, Nevada 495,497,500,502

Indus, Storey County, Nevada 495,497,500,502

Indian Jim, White Pine County, Nevada 279

Indian Valley, Plumas County, California 470a

Indiana Hill, Placer County, California 98

Indianapolis, While Pine County, Nevada 269

Ingomar, Lincoln County, Nevada 494,497,500,502

Insurance, Storey County, Nevada 495

International, White Pine County, Nevada 278

Iuternational Mill, White Pine County, Nevada --- 267

Iowa, Poise County, Idaho 311

Iowa Hill Canal, Placer County, California • 108

Irish Wing-Dam, Yuba County, California '44

Ironclad, Crow reservation, Montana 324

Ironstone, Baker County, Oregon 321

Italian, Mariposa County, California 51

H. E*. 177 33
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Itasca, Altnras County, Idaho — 303

Ivanhoe, Lincoln County, Nevada 494

I X L, Alpine County, California 26

J.

Jackson, Eureka County, Nevada 494,497,500,502

Jacob Little, Storey County, Nevada 495.497,500,502

James Gordon, Baker County, Oregon 321

Jeff Davis, San Luis Obispo County, California ]4

Jefferson, Inyo County, Californiav 31

Jefferson, Tooele County, Utah 350

Jefferson, Yuba County, California 470a

Jefferson Company, Nye County, Nevada 286

Jennie A., White Pine County, Nevada 270

Jenny Lind, Placer County, California 106

Jim Jam, Baker County, Oregon 321

Joe Daviess, White Pine County, Nevada 272

Joker, San Diego County, California • 44

Jolly Traveler, Lincoln County, Nevada 494

Jones's Hill, El Dorado County, California 01

Jordon . Tooele County, Utah 347

Josephne, Lander County, Nevada — 241

Joseph ne, Mariposa County, California 52,470a

Josephne, Nye County, Nevada 494,497,500,502

Josephine, San Luis Obispo County, California 14

Jndd & Crosby's Works, Clear Creek County, Colorado 380

Julia, Storey County, Nevada 495, 497, 500, 502

Julian, Placer County, California 109

Julian Lane, Juab County, Utah — 351

Juniata Consolidated, Esmeralda County, Nevada 494

Justice, Storey County, Nevada 495,497,500,502

Justis, Storey County, Nevada 210

Justitia, Boise. County, Idaho 313

K.

Kansas, Gilpin County, Colorado 362

Kate Hayes, Nevada County, California 452

Katie King, Boulder County, Colorado 372

Kearsarge, Inyo County, California 33

Kearsarge, Lake County, California 14

Kelly, Amador County, California 470a

Kelly's, El Dorado County, California 94

Kempton, Salt Lake County, Utah 340, 345

Kennedy, Amador County, California 470a

Kennedy, El Dorado County, California 97

Kent County, Gilpin County, Colorado 364

Kentuck, Humboldt County, Nevada 259

Kentuck, San Diego County, California 20

Kentuck, Sonoma County, California J4

Kentuck, Storey County, Nevada 206, 495, 497. 500,502

Kentuck, Yuba County, California 144

Kentucky, Lincoln County, Nevada 494, 497, 500,502

Kentucky Flat, El Dorado County, California 91, 93

Keystone, Amador County, California 12, 74, 470a, 497

Keystone, El Dorado County, California 93

Keystone, Mojave County, Arizona 394

Keystone, San Luis Obispo County, California 14, 48

Keystone, Storey County, Nevada 495

Keystone, White Pine County, Nevada 274

Keystone, Sierra County, California 470a

Keystone County, San Lnis Obispo County, California 49

King, Boise County, Idaho - 312

Kip, Gilpin County, Colorado — 364

K. K. Consolidated, Eureka County, Nevada 256, 490, 500, 502

Klamath, Siskiyou County, California 12, 165, 167

Knickerbocker, Storey County, Nevada 495, 497, 500, 502

Knight, Union County, Oregon.... 320
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Page

Knoxville, California 20

Kohinoor, Nye County, Nevada 282

Kossuth, Storey County, Nevada 495, 497,500, 502

Kuarah, Salt Lake County, Utah 352

L.

La Brosse, White Pine County, Nevada 277

La Crosse Tunnel, Gilpin County, Colorado 364

La Plata Grande, Sun Juan, Colorado 385

Lady Bertha, Baker County, Oregon ". 321

Lady Bryan, Storey County, Nevada 495,497,500,502

Lady Washington, Storey County, Nevada 495,497,500,502

Lafuyette, Rye Valley, Oregon 321

Lamb, Inyo County, California 33

Lander, Humboldt County, Nevada 261

Lane, Coos County, Oregon 317

Lang Syne, Humboldt County, Nevada 263

Larry, Owyhee County, Idaho 304

Last Chance, Alturas County, Idaho 310

Last Chance, or Danes', El Dorado County, California 470a

Last Chance, Elko County, Nevada 266

Last Chance, Humboldt County, Nevada 263

Last Chance, Tooele County, Utah 329, 333, 335

Lawrence, Tooele County, Utah 349

Leavitt, Gilpin County, Colorado 362

Leftwick, Park County, Colorado 377,330

Legal- Tender, Jefferson County, Montana 325

Lehigh, Lincoln County, Nevada 494

Leo, Storey County, Nevada 495,497,500,502

Leonora, Alturas County, Idaho 310

Leviathan, Alpine County, California 470a

Lexington, Salt Lake County. Utah 332

Lillian Hall, Lincoln County, Nevada 494

Lincoln, Amador County, California 470a

Lincoln, El Dorado County, California 97

Lincoln, Lake County, Colorado - 382

Lion, Tooele County, Utah 350

Little Annie, San Juan, Colorado 385

Little Bilk. Salt Lake County, Utah 352

Little Giant, Lander County, Nevada 241

Littlo Jennie, Lewis and Clarke County, Montana 325

Live Oak, Sonoma County, California 14

Live Yankee, Sierra County, California '. 152

Live Yankee, Yuba County, California 144, 145

Livermore, Sonoma County, California 14

Lockhart, Coos County, Oregon 316

London, Lake County, Calilornia 14

London, White Pine County, Nevada • 278

Lone Star, Boise County, Idaho — 311

Lone Jack, Nevada County, California 452

Longfellow, Arizona 391

Lookout, White Pine County, Nevada 279

Los Prictos, Santa Barbara County, California 14

Lost, Madison County, Montana 326

Lost Ledge, Arizoua - - 390

Louise, Lincoln County, Nevada 494, 497, 500, 502

Louisiana, Mariposa County, California 470a

Lower Comstock, Storey County, Nevada 495,497,500,502

Lowlander, San Juan, Colorado t 385

Lucky, El Dorado County, California 97

Lyttle, Trinity County, California 14

M.

McCracken, Mojave County, Arizona 395

McGillivray, Trinity County, California 17u

McHenry, Salt Lake County, Utah 353

McKay, Salt Lake County, Utah , 328
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McKay and Revolution, Salt Lake County, Utah 335

McKusick, El Dorado County, California 90, 470a

McMahon, White Pine County, Nevada 277,496,498,500,502

McMeans, Storey County, Nevada 495

Macbeth, Lander County, Nevada 241

Macedonia, Rye Valley, Oregon 322

Maddox, El Dorado County, California 84

Maddra, Calaveras County, California 67

Madrn, Humboldt County, Nevada 264

Magenta, California 493,498,500,502

Mahogany, Owyhee C muty, Idaho 496,498,500,502

Mahoney, El Dorado County, California 97

Mamaluke Hill, El Dorado County, California 91

Mammoth, Boise County, Idaho 312

Mammoth, New World district. Montana -124

Mammoth, Plumas County, California 470a

Mammoth, Suit Lake County, Utah 352

Mammoth, White Pine County, Nevada 269,272,496,498,500,502

Mammoth Copperopolis, Juab County, Utah. 351

Manati, Humboldt. County, Nevada 261

Manhattan, Lake County, California 174

Manhattan, Lander County, Nevada 232

Manhattan, Napa County, California 14, 493

Manhattan Mill, White Pine County, Nevada 267

Manning & Ellis, Baker County, Oregon 321

Munsfield, Cali fornia 493, 498, 500, 502

Munter, Placer County, California 110

Mauzanita, Nevada County, California 126

Marietta, Humboldt County, Nevada 264

Marion, Lincoln County, Nevuda 494

Mariposa, Altnras County, Idaho 308

Mariposa, Mariposa County, California 470a

Mariposa, White Pino County, Nevada 279

Mark Twain, White Pine County, Nevada ' 274

Marlborough, White Pine County, Nevada 272

Marllove, Yuba County, California 145

Marpilc, Yuba County, California 145

Martin & Walling, Mariposa County, California 56

Martin White Company, White Pine County, Nevada 272

Marvel, Inyo County, California J6, 39

Maryland, White Piuo County, Nevada 279

Massachusetts Hill, Nevada County, California 127, 452, 470a

Matilda, Arizona 392

Maxwell Company, Plumas County, California 160

Maxwell Diteh, Plumas County, California 11

Mayflower, White Pino County, Nevada 277

Meadow Lake, Nevada County, California 470a

Meadow Valley, Lincoln County, Nevada 284,494,500,502

Mercury, Sonoma County, California 14

Metropolitan Mill, White Pine County, Nevada 267,278

Mcxicun, Storey County, Nevada 195,498,500,502

Michigan, Yuba County, California 145

Midas, Storey County, Nevada 495,497,500,502

Midas, White Pine County, Nevada 274,275

Midlothian, White Pine County, Nevada 272

Miller, El Dorado County, California 97

Miller, Salt Lake County, Utah 328,339

Miller & Hopkins, Yuma County, Arizona 393

Miller's Mill, Tintic district, Utah 352

Milton Compony, Nevada County, California 115, 126

Milton Ditch, Nevada County, California 11

Mineral Hill, Juab County, Utah 351

Mineral Hill, Eureka County, Nevada 257

Miner's Delight. Tooele County, Utah d 350

Mint, Storey County, Nevada 495,497,500,502

Mitchell, El Dorado County, California 87

Missouri, Gilpin County, Colorado 365

Missouri, Sonoma County, California 14,20,493

Mobile Consolidated, White Pine County, Nevada 270

Mocking-Bird, Lincoln County, Nevada 494
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Page.

Mohawk, Inyo County, California 31

Mammoth, Tooele County, Utah 350

Monitor and Magnet, Salt Lake County, Utah 334, 338

Monitor Belmont. Nye County, Nevada 280,494,498,500,502

Mono, Tooele County, Utah 348

Monroe, Gilpin County, Colorado

Montana. Tooele County, Utah

Monte Christo, Calaveras County, California

Monte Cristo Mill, White Pine County, Nevada

Monterey, Fresno County, California

Montezuma, Colusa County, California 14

Montezuma, Lake County, Colorado 302

Montezuma, Salt Lake County, Utah 335

Monumental, Rye Valley Oregon 321

Moody & Kinder, Placer County, California 102

Mooney Flat, Yuba County, California 146

Moonlight, San Bernardino County, California 4(5

Moose, Lake County, California 382

Morgan, Calaveras County, California 470a

Moruey, Tuolumne County, California 470a

Morning StBr, A pine County, California 26

Morning Star, Siskiyou County. California 165, 167

Mosquito, Calaveras County, California 63

Moss Mill, Mojave County, Arizona 396

Mother Hendricks, Madison County, Montana 325

Mount Calvary, El Dorado County, California 91

Mount Diablo, White Pine County, Nevada 277

Mount Gregory, El Dorado County, California 91,92

Mount Hood, Owyhee County, Iuuho 304

Mount Jackson, Sonoma County, California 14

Mount Lincoln, Smelting* Works, Lake County, Colorado 383,388

Mount Savage, Tooele County, Utah 350

Mount Vernon. Mendocino County, California 190

Mountain, Placer County, California 106

Mountain, Eye Valley, Oregon 321

Mountain Boy, White Pine County, Nevada 278

Mountain Chief, Salt Lake Conuty, Utah 329

Mountain Chief, White Fine County, Nevada 278,279

Mountain Piide, White Pine County, Nevada 272

Mountain Queen, Salt Lake County, Utah 352

Mountaineer, Salt Lake County, Utah 352

Mowry, Arizona 389

Murphy's, Calavoras County, California 63

N.

Narragnnsett, Gilpin County, Colorado - 364

National, Yuba County, California 144

Nayler, El Dorado County, California 83,84,470a

Ncderland Works, Boulder County, Colorado — . 388

Nelly Dent. Kern County, California 41,42

Nelson, White Pine County, Nevada 272

Neptune, Lander County, Nevada 341

Neptune, Salt Lake County, Utah '. 340,345

Nevada, Nevada County, California 127,137

Nevada, Storey County, Nevada 495,497,500,503

New Almaden, Santa Clara County, California 17, 19,20, 173,179,493

New Caledouia, Crow reservation, Montana 324

New Idria. Fresno County, California 13,17,20,493

New Idria, San Luis Obispo County, California 19

New Jersey, Placer County, California

New Pacific, Lander County, Nevada 233

New York, Alturas County, Idaho 307

New York Consolidated, Storey County, Nevada 495.497,500,503

New York Hill, El Dorado County, California 91

New York Hill, Nevada County, California 127, 137, 139, 140,452,470a

Newfoundland, Boise County, Idaho - •- 313

Newark, Lincoln County, Nevada 494,498,500.502

Newark Mill, White Pine County, Nevada 267,279
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Page.

Newton, Amador County, Californio . • 70

Nez Perces, Stilt Lake County, Utah 328

Nisbet, Butte County, California 470a

No Name, Boulder County, Colorado 370

Nonpareil, Tuolumne County, California 470a

Noonday, White Pine County, Nevada 496

Norombagua, Nevada County, California 452, 470a

Norman, Humboldt County, Nevada 259

North Almaden, Santa Clara County, California 14

North Aurora, White Pine County, Nevada 269

North Belmont, Nye County, Nevada 494, 498, 500, 503

North Bloomtield Company, Nevada County, California 115

North Carson, Storey County, Nevada 495, 497,500,503

North Fork, Plumas County, California 158

North Fork, Sierra County, California 157

North Fork Ditch, Plumas County, California 11

North Oro Fino, Owyhee County, Idaho 496

North Star, El Dorado County, California 95

North Star, Humboldt County, Nevada 259

North Star, Lander County, Nevada 233

North Star, Nevada County, California ....127,470a

North Star, or Bruner, Salt Lake County, Utah 334, 336, 338

North Star, Union County, Oregon 320

North Utah, Storey County, Nevada 498, 500, 503

Northern Belle, Esmeralda County, Nevada 283

Norwegian, Juab County, Utah 351

Nova Zembla, Nye County, Nevada 282, 28.1

Numkeg, Owyhee County, Idaho 304

Nutmeg, White Pine County, Nevada 273

O.

Oakland, Sonoma County, California 14, 20, 175, 493

Oakland Company, Humboldt County, Nevada 260

Oaks & Keese, Mariposa County, California 470a

Oakville, Nupa County, California 14, 20

Occidental, Humboldt County, Nevada 259

Occidental, Storey County, Nevada 495, 498, 500, 503

Ocean Wave Tunnel, Clear Creek County, Colorado. 368

Oceanic, San Luis Obispo County, California 14, 19, 20, 46

Ohio, Yuba County, California 144

Ohio and Colorado Works, Boulder County, Colorado 373, 388

Olive Branch, Salt Lake County, Utah 352

Omaha, Nevada County, California 136, 139, 140

Omega, Inyo County, California 29, 31

Omega, Nevada County, California ^25

Oneida, Amador County, California 470a

Oneida, El Dorado County, California 97

Onetho, White Pine County, Nevada

Ontario, Salt Lake County, Utah

Ophir, Alturas County, Idaho

Opbir, Gilpin County, Colorado 362

Ophir, Placer County, California 109,470a

Opbir, Storey County, Nevada 196, 485, 495, 498, 500, 503

Ophir Hill, Nevada County, Californio 470a

Oreana Works, Humboldt County, Nevada 260

Oregon, Lander County, Nevada

Oregon Gulch, Trinity County, California 170

Orient, Lincoln County, Nevada 494

Oriental, Nye County, Nevada 888, 283

Original, Owyhee County, Idaho 304

Original Amador, Amador County, California

Original Gold Hill, Storey County, Nevada 495,498,500,503

Original Hidden Treasure, White Pine County, Nevada 269,496,498,500,503

Orleans, Placer County, California 114

Oro, White Pine County, Nevada 270

Oro Diteh, Park County, Colorado

Orphan Boy, Lake County, Colorado

Osceola, Bouldor County, Colorado 372
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Page.

Osborne Hill, Nevada County, California 452

Ostricb, Arizona 389

Overmann, Storey County, Nevada 194,210,495,498,500,503

Owl Hill, Plumas County, California 158

P.

Pacific, El Dorado County. California 87,97,4700,498,500,503

Parker, Boise County, Idaho 313

Pactolus, Yuba County, California 145

Page & Panaca, Lincoln County, Nevada 494,498,500,503

Pace & Whimple, White Pine County, Nevada 278

Poloma, Calaveras County, California 63

Paragon, Placer County, California 107

Parsons, El Dorado County, California 83

Patagonia Company, Arizona 389

Pbtch, Yuba County, California 144

Pa '.ten, Storey County, Nevada 495,498,500,503

Pa\ilion, San Juan, Colorado 385

Paymaster, Boulder County, Colorado 372

Paymaster, White Pine County, Nevada 272

I'eavine, Lincoln County, Nevada 494,498,500,503

Peerless, Napa County, California 14

Polican, Clear Creek County, Colorado 367

Pelitan Works, Clear Creek County, Colorado 388

Peru, Humboldt County, Nevada 259

Pennsylvania, Yuba County, California 144, 470a

Pennsylvania Lead Company, Pittsburgh, Pennsylvania 405

Penou Blanco, Mariposa County, California 470a

Pewatic, Gilpin County, Colorado 364

Phil. Sheridan, Storey County, Nevada 495,498,500,503

Philadelphia, El Dorado County, California 97

Philadelphia, Londer Connty, Nevada 241

Ph ilips, Lake County, Colorado 383

Plaenix, Eureka County, Nevada 494, 497, 500, 503

Pbtsnix, Napa County, California 14, 17,493

Pici.rd, Humboldt County, Nevada 261

Pictou, Storey County, Nevada 495, 498, 500, 003

Pilot Knob, Lake County, California 14

Pine Mountain, San Luis Obispo County, California 14

Pine Nut, White Pine County, Nevada 274, 275

Pine Tree, Mariposa County, California.: 52,470a

Pinon, Snlt Lake County, Utah 353

Piocho, Lincoln County, Nevada 494, 498, 500, 503

Pioche West, Lincoln County, Novada 498,500,503

Pioneer, Sierra County, California 156

Pioneer, Sonoma County, California ~ 176

Pioneer, Tooele County, Utah. 350,353

Pioneer Mill, Humboldt County, Nevada 25a

Pittsburgh, Nevada County, California 136, 139, 140, 4708

Pittsburgh, Salt Lake County, Utah 339

Pittsbu^rh, Sierra County, California 155

Plam, Yuba County, California 145

Pleiades, Eureka County, Nevada 251

Plumas Company, Plumas County, California 158

Plumas Eureka, Plumas County, California 12, 161, 163

Plymouth, Amador County, California 470a

Plymouth, Calaveras County, California 470a

Plymoulh, El Dorado County, California 470a

Pocotillo, White Pine County, Nevada 279

Polar Star, Clear Creek County, Colorado 367

Pool, Mariposa County, California ~ 51

Poor Man, Alturas County, Idaho 305, 308

Poor Man, Owyhco County, Iduho 304,496,498,500, 503

Portland, Lincoln County, Nevada 494, 498,500,503

Potosi, Alturas County, Idaho 311

Poughkcepsie, San Juan, Colorado 385

Poverty Point. El Dorado County, California -- 87, 91

Powell, Placer County, California 106
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Prido of tho Mountain, Humboldt County, Nevada 262

Pride of the West, San Juan, Colorado C34

Primrose, Sierra County, California - 470a

Prince of Wales, Suit Lake County, Utah 328,331,335

Princeton, Mariposa County, California 452,470a

Prize, GLipin County, Colorado 304

Providence, Nevada County, California 12, 127, 137, 130, 140

Prussian, Nye County, Nevada 281,41)4,498,500,503

Prussian Hill, Calaveras County, California 63

Q.

Quail Hill, Calaveras County, California 470*

Quartz Hill Tunnel. Gilpin County, Colorado 364

Queen of the Hills, Tooele County, Utah 348,350

Queen of the West. Salt Lake County, Utah 1 33i

Quit-n Sabe, San Luis Obispo County, California <4

Quintus, Nye County, Nevada 494,498,500,503

K.

 

Rainbow, San Bernardina County, California

Rathges, Calaveras County, California 68

Rattlesnake, Sonoma County, California 14,20, 176

Rawhide, Tuolumne County, California 470a

Raya, Inyo Comity, California

Raymond & Ely, Lincoln County, Nevada 284, 291, 483, 494, 4H8, 5(0, 503

Ready Relief, San Diego County, California 44

Red Bluff, Madison County, Montana 3'.'6

Red Clond, Boulder County, Colorado 359,371

Red Jacket, Owyhee County, Idaho 496,498,5)0,503

Red Jacket, Seina Countv, California 157

Red Jacket, Storey County, Nevada 498,500,503

Red Jacket. White Pine County, Nevada , ~ 274

Redington, Lake County, Culilornia 20, 173,175,493

Redington, Napa County, California 13

Register, Ciilpin County, Colorado 364

Reist. Tuolumne County, California 170a

Rescue, White Pine County, Nevada

Reserve, Calaveras County, California 470«

Revenue, Park County, Colorado . 377,380

Richmond, Alturas County, Idaho 307

Richmond, Salt Lake County, Utah 328

Richmond Consolidated, Eureka County, Nevada 242,399

Rising Star, Sierra County, California 156

Rising. Sun, Placer County, California 110,470a

Robley, Summit County, Colorado, 376

Rock Island, Storey County, Nevada 495, 498, 500, 503

Rock Island Segregated, Storey County, Nevada 495,498,500,503

Rock Spring, Wyoming '

Rocky liar, Nevada County, California 470a

Roderick Dhu, Gilpin County, Colorado • 364

Rose's Bar, Yuba County, California 144, 143

Rough and Ready, Placer County, California ' 106

Rousch &. Glinnell, Placer County, Calilornia 106

Ruby, Sierra County, California 156

Ruby Consolidated, Eureka County, Nevada 251

Ruinley, Jefferson County, Montana

Russia, Lnkc County, Colorado 382

Rye Patch, Humboldt County, Nevada 262, 264

Rye Patch Company, Humboldt County, Nevada 493,498,500, 503

S.

Sachs & Co., Placer Connty, California 102

Sacramento, Tooele County, Utah 350

Saint John, Nevada County, California 19

Saint John's, Solano County, California 14, 178,493

Saint Lawrence, El Dorado County, California 88, 89
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Saint Lawrence, Placer County, California 83, 85, 109,470a, 493

Saint Louis, El Dorado County, California 95

Saint Patrick, Placer County, California 109, 115,493, 498, 501, 502

Saint Vrain, Boulder County, Colorado 372

Salero, Arizona 390

San Bruno, Calaveras County, California 63, 67

San Felipe, Inyo County, California 29, 31, 470a

San Francisco, White Pine County, Nevada 278

San Ignacio, Inyo County, California 31

San Jose\ Arizona 389

San Jos6, New Mexico 391

San Jos6, White Pine County, Nevada 276, 279

San Lucas, Inyo County, California 31

Santa Maria, Arizona 389

Santa Maria, Inyo County, California 31, 470a

Santa Rita, New Mexico 391

Sanchez, White Pine County, Nevada 278

Sanderson Gold, Calaveras County, California 63, 67

Saturn, Tooele County, Utah 329

Savage, Salt Lake County, Utah 335, 352

Savage, Storey County, Nevada 202,212, 435, 484, 495,498, 500, 503

Savage. White Pine County, Nevada 278

Savage, Yuba County, California 145

Schlein's, El Dorado County, California 94

Schnable, or Julian, Placer County, California 470a

Sidon, Salt Lake County, Utah 332a

Segregated Belcher, Storey County, Nevada 495, 498, 500, 503

Segregated Caledonia, Storey County, Nevada" 493, 498, 501, 503

Segregated Rock Island, Storey County, Nevada 495, 498, 501, 503

Senator, Storey County, Nevada 495, 498, 501, 503

Senator Jones, Baker County, Oregon 321

Sheba, Humboldt County, Nevada 264

Sheep Eanch, Calaveras County, California 63

Sheppard.El Dorado County, California 87,97

Sheridan & Muncey, White Pine County, Nevada 277

Sheridan Hill, West Jordan, Utah 328,346

Sherman, Boulder County, Colorado 370

Sherman, Placer County, California 102

Shiloh, Lander County, Nevada 241

Shoo Fly, Crow reservation, Montana 324

Shoebridge Company, Tintic district, Utah 352

Sierra, Alturas County, Idaho 306

Sierra Buttes, Sierra County, California 12, 157

Sierra Nevada, Storey County, Nevada 195, 485, 495, 498, 500,503

Silver, San Juan, Colorado 385

Silver Chariot, White Pine County, Nevada 278

Silver Cloud, Storey County, Nevada 495, 498, 500, 503

Silver Clond, Owyhee County, Idaho 496,498,501, 503

Silver Dale, Boulder County, Colorado 372

Silver Gift. Crow reservation, Montana 324

Silver-Glance, Alpine County, California 25

Silver-Glance, White Pine County, Novada 274

Silver Hill, Storey Couuty, Nevadu 210,495,498, 500, 503

Silver Peak, Lincoln County, Nevada 494, 498, 500,503

Silver Plate, White Pine County, Nevada 270

Silver Plume, Clear Creek County, Colorado 367

Silver Sprouts, Inyo County, California 33

Silver Stone, White Pine County, Nevada 279

Silver Tide, Alturas County, Idaho 308, 310

Silver Wave, White Pine County, Novada - 496

Silver Wreath, White Pine County, Nevada 279

Silver Zone, Crow reservation, Montana 324

Silverado, White Pine County, Nevada 278

Skipper, Salt Lake County, Utah 332,336

Sliger, El Dorado County, California 90

Smartsville Consolidated, Yuba County, California 144,146

Smith, Gilpin County, Colorado 364

Smith & Parmelee, Gilpin County, Colorado - 364

Smith Mill, Yavapui County, Arizona 394

Smoky Mill, White Pine County, Nevada 267
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Snowy, Ventura County, California - 193

Snyder, El Dorado County, California , 97

Social and Steptoe, Wbite Pine County, Nevada 867

Socrates, Sonoma County, California 14, 177

Soggs, Nevada County, California --- 127

Solitary, Humboldt County, Nevada 264

Sonoma, Sonoma County, California - 19,20

Soulsby, Tuolumne County, California 470a

South American, Lander County, Nevada 233

South Carolina, Calaveras County, California 470a

South Comstock, Storey County, Nevada 495, 498, 501, 503

South Chariot, Owyhee County, Idaho 496, 49a, 500, 503

South Fork, Sierra County, California 156

South Overmann, Storey County, Nevada 495, 498,500,503

South Star, Salt Lake County, Utah 331, 333, 336, 338, 339

South Star, Storey County, Nevada 495, 498, 501, 5u3

South Yuba Ditch, Yuba County, California 143

Spanish, El Dorado County, California 84

Spanish, Utah 409

Spanish, Tooele County, Utah i 343, 347

Spanish, White Pine County, Nevada 277

Spanish Dry Diggings, El Dorado County, California 470«

Spears & Couant's Works, Summit County, Colorado 376

Speckled Trout, Deer Lodge County, Montana 325

Specimen, Boise County, Idaho • 313

Spring Gulch, Tuolumne County, California --• -- 61

Spring Mount. Lincoln County, Nevada 494

Spring Mountain Tunnel, Lincoln County, Nevada 494

Spring Valley Company, Butte County, California 148 •

Spring Valley Water Company, California 498,501,503

Saint Helena, California 20

Saint John, Solano County, California 17, 18, 19

Stamford Mill, White Pine County, Nevada 267, 271

Standard 498, 500, 503

Stanford, Lincoln County, Nevada 494

Stanislans, Calaveras County, California 65, 470a

Stanley, Alturas County, Idaho 310

Star, White Pine County, Nevada 276, 279

Star Consolidated, Eureka County, Nevada 494

Stayton, San Benito County, California • 14

Steptoe, White Pine County, Nevada 275

Sterling, Lincoln County, Nevada 494

Sterling Mill, Lander County, Nevada 239

Stevrait's Silver Reducing Company, Clear Creek County, Colorado 368, 388

Stickles, Calaveras County, California 470a

Sliger, El Dorado County, California 470a

Stoker, Salt Lake County, Utah 335

Succor, Storey County, Nevada 495,498, 500, 503

Sultana; Tooele County, Utah 339

Summit, California - — 20

Summit, Tooele County, Utah 349

Summit. Union County, Oregon 320

Summit, White Pine County, Nevada - 277

Sumner, Kern County, California 12, 41, 48, 49

Sumner, White Pine County, Nevada - 273

Sunbeam, Juab County, Utah 351

Sunderland/ San L:.is Obispo County, California '4

Sunshine, Boulder County, Colorado 372

Sunnyside, Tooele County, Utah 350

Sunrise, Iuyo County, California 36

Sunrise, White Pine County, Nevada - 273

Superior, Lander County, Nevada - 241

Susquehanna, San Juan, Colorado 384

Sutro, Storey County, Nevada 495,498,501,503

Swansea Mill, Clear Creek County, Colorado 362

Swansea Mill, White Pine County, Nevada 267

Swansea Works, Clear Creek County, Colorado 3c8

Sweepstakes, White Pine County, Nevada 27S

Sweet Vengeance, Yuba County, California 470a

Sweetland Creek, Nevada County, California 127
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Swift & Bennett, El Dorado County, California y4

Syndicate, White Pine County, Nevada 272

T.

Tahoma, Altnras County, Idaho 310

Tallnlah, Humboldt County, Nevada 263

Tarshish, Alpine County, California 25, 470a

Taylor, El Dorado County, California 89,97,470a

Too.uister, Humboldt County, Nevada 264

Tecumseh, California 493

Tellurinm, Amador County, Nevada 470a

Terrible, Clear Creek County, Colorado 365

Thacker, Humboldt County, Nevada 263

Theresa. Mariposa County, California 56

Thiers, Humboldt County, Nevada 261

Thompson, Sonoma County, California 14

Thorpe, Calaveras County, California 67

Tickup, White Pine County, Nevada 274,275,279

Tiger, Tooele County, Utah 350

Tiger, Yavapai County, Arizona 394

Tintie Company, Tintic district, Utah 352

Tipton Hill, El Dorado County, California 91

Titus, Salt Lake County, Utah 331,333,336,338

Todos Santos, San Luis Obispo County, California 14

Toledo, Salt Lake»County, Utah 328,331,332,333

Treasure Vanlt, Park County, Colorado 377, 381

Trench, Arizona 389

Trench, El Dorado County, California 90, 470a

Trenton, Lander County, Nevada 241

Trinidad, Colorado 431

Trinity, Lander County, Nevada 241

Tripoli, Elko County, Nevada 266

Try Again, El Dorado County, California 96

Tally, Ochoa & Co.'s Works, Tucson, Arizona 390

Two G, Nye County, Nevada 280

Tybo Consolidated, Nye County, Nevada 280

Tyler, Storey County, Nevada 495,468,501,503

U.

Union, or Stern, Amador County, California 470o

Union, Calaveras County, California 67,470a

Union, El Dorado County, California 470a

Union, Inyo County, California 29,39,470a

Union, Sierra County, California 155

Union, Yuba County, California 145

Union Consolidated, Storey County, Nevada 195,495,498,501,503

Union Flag, Humboldt County, Nevada 261

Union Gravel-Mining Company, Nevada County, California 115

United States Smelting Company, Spanish Bar, Colorado 388

University, Gilpin County, Colorado 362

U. P. R., Gilpin County, Colorado 364

Utah, Salt Lake County, Utah 340

Utah, Storey County, Nevada 195,495,498,501,503

T.

Valentine, Calaveras County, California 67

Vallejo, Tooele County, Utah 331,333,338

Vasa, Gilpin County, Colorado 364

Veritas, Lander County, Nevada 241

Victor, Alturas County, Idaho 307

Victoria, White Pine County, Nevada 274

Victorine, Lander County, Nevada 239

Virgin, Lander County, Nevada 241

Virginia Consolidated, Inyo County, California 33

Virginia Consolidated, Storey County, Nevada 194,196,231

Virtue, Baker County, Oregon 321,496,498,501,503

Vishnu, Alturas County, Idaho 307

Volcano, Amador County, California 470a

Vulture, Yavapai County, Arizona 394
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W.

Page.

Wahsatch, Salt Lake County, Utah 320

Walker & Webster, Salt Lake County, Utah 353

Wall Street. Lake County, California, ^14

Walter and Saint Lawrence, Placer County, California 470a

Wanderer, White Pine County, Nevada 274

War Eagle, Inyo County, California 36

War Eagle, Lake County, Colorado 383

War Eagle, Owyhee County, Idaho 496,498,501,503

Ward, Trinity County. California 170,498,501,503

Ward Beecher, White Pino County, Nevada 269,496

Ward Ellis, White Pine County, Nevada 273

Warren, Yuba County, California 145

Warsaw, Boulder County, Colorado t ~ 372

Washington, Mariposa County, California 50,56,57

Washington, Napa County, California 14,493

Washington, Rye Valley, Oregon 321

Washington, Tooele County, Utah 350

Washington, San Diego County, California 44

Washington and Creole, Lincoln County, Nevada 494,498,501,503

Waterman, Gilpin County, Colorado 362

Waterman, Tooele County, Utah 329,349

Waterman Smelting-Works, Stockton, Utah 299

Watson, Lincoln County, Nevada 494, 49S, 501, 503

Watson Company, While Pine County, Nevada 273

Watson Mill, White Pino County, Nevada 267

Wann, El Dorado County, California 86

Wnverly, White Pine County, Nevada 272

Weaver, Yavapai County, Arizona, 394

Webfoot, Elko County, Nevada 266

Wellington, Salt Lake County, Utah 336,496

Wells, Fargo & Co 498, 50J , 503

West Point, Calaveras County, California 470a

Western, Sonoma County, California 14

Western World, Tooele County, Utah 350

Whale, Park County, Colorado 377

Wbalo Mill, Clear Creek County, Colorado 362

What Cheer Mill, Clear Creek County, Colorado 369

White, Lander County, Nevada 241

White Crow, Boulder County, Colorado 372

White Mountain reservation, Arizona 391

White Pine Mill, White Pine County, Nevada 267

Whitesides, El Dorado County, California 83

Whitman 498,501,503

Widdekind, Inyo County, California 31

Wide West, Altnras County, Idaho 307

Wild Dutchman, Salt Lake County, Utah 339

Wild Goose Flat. El Dorado County, California 91

Wild Raccoon, Rye Valley, Oregon 321

William Tell, Alturas County, Idaho 310

Wilson, White Pine County, Nevada 278

Winnamuck, Bingham Canon, Utah 328, 340, 409

Winters & Plato (Eclipse,) Storey County, Nevada 495, 497,499, 502

Wisconsin, Nevada County, California 452

Wisconsin, Sierra County, California 157

Wisconsin, White Pine County, Nevada 272

Wizzard King, Alturas County, Idaho 307

Wonder, Inyo County, California 36,33

Wonder, White Pine County, Nevada 274

Woodburn, White Pine County, Nevada 277, 278

Woodcock, Calaveras County, California 65

Wocdhouse, Calaveras County, California 470a

Woodside, El Dorado County, California 90, 470a

Woodville, Storey County, Nevada 210, 496, 498, 501, 503

Wyoming, Nevada County, California 127, 137, 139, 140

Wyoming, Inyo County, California 37, 39

Wyoming, Salt Lake County, Utah 339

Wyoming Company, Tintic district, Utah 352
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T.

PngB.

Yellow Jacket, El Dorado County, California 90

Yellow Jacket, Napa County, California ]4j J77

Yellow Jacket. Stony County, Nevada 206, 230, 496, 493, 50), 503

Yoseinito, Napa County, Caliloraia 14

Young America, Boulder County, Colorado 372

Young America, Sierra County, California 157

Young America, White Pine County, Nevada 272

Yreka, Owyhee County, Idaho 304

Yule Travel, California 493

Z.

Zacatecas, Calaveras County, California ., 63

Zella, Tooele County, Utah 350
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Ada Comity, Idaho 305

Adams, San Juan, Colorado

Alamosa, San Juan, Colorado

Alida Springs, Nye County, Nevada 28J

Alleghany, Sierra County, California 151

Alpine County, CaUfornia , • .,,5

Aim City, Salt Lake County, Utah 331, .1.16

Alturas County, Idaho 304, 30o

Amador City, Amador County, California 74

Amador County, California 69,470a

Amelia, Oregon 319

American, El Dorado County, California

American Fork, Salt Lake County, Utah 339

American Valley, Plumas County, California 470<i

Angel's, Calaveras County, California 63

Animas, San Juan, Colorado 384

Arabia, Humboldt County, Nevada ! 261

Argenta, Beaver Head County, Montana 325

Arivaypa Cation, Arizona 390

Arkansas Valley, Colorado 374

Atlanta, Alturas County, Idaho 309

Auburn, Oregon 318

Auburn, Placer County, California 109

Axe-Handlo Canon. Salt Lake County, Utah 356

B.

Badger Hill, Nevada County, California 126

Badger Hill, Plumas County, California 160

Baker City, Baker County, Oregon 321

Baker County, Oregon 320

Baker Park, San Juan, Colorado 384,386

Bald Hill, El Dorado County, California 84,94

Bannack, Beaver Head County, Montana 325

Banner, Boiae County, Idaho 314

Banner, San Diego County, California 49

Bath, Placer County, California 105,106

Battle Mountain, Lander County, Nevada 240

Bear Creek, Alturas County, Idaho 305,307

Bear Creek Ditch, Moriposo County, California 51

Beaver Creek, Park County, Colorado 375

Beaver Head County, Moniana 324,325

Big Cation, El Dorado County, California 88

Big Cation, Salt Lake County, Utah 356

Big Cottonwood District, Utah 330

Big Muddy, Oregon 323

Bingham Cation, SaltLake County, Utah 328, 340

Birchvillo, Nevada County, California 126

Bird's Flat, Placer County, California 108

Bismarck, Lewis and Clarke County, Montana 325

Blackmore, Montana 324

Bladen, San Diego County, California 44

Blue Canon, Oregon ..: 318

Blue Valley, Colorado 375

Blue Wing, Beaver Head County, Montana 325

527
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Boise City, Ada County, Idaho 305

Boise County, Idaho 304,311

Bolt's Hill, Trinity County, Colorado 172

Bonaparte Hill, Alturas County, Idaho 309

Boulder County, Colorado 358, 369

Boulder Hill, El Dorado County, California . - 94

Boulder River, Jefferson County, Montana 326

Bradshaw, Yavapai County, Arizona

Breckenridge, Summit County, Colorado 376

Brown's Hill, Trinity County, Colorado 172

Brown's Valley, Yuba County, California 470a

Buckeye Hill, El Dorado County, California 93

Buckeye Hill, Nevada County, California 126

Buckeye Ridge, Trinity County, Colorado 172

Buena Vista, Humboldt County, Nevada 257

Buffalo Hill, El Dorado County, California 95

Bull Run, Oregon 318

Burnt River, Oregon 318

Butte City, Deer Lodge County, Montana 325

Butte County, California 148, 470a

C.

Calaveras County, California 62, 179, 470«

Caldwell Channel, Tuolumne County, California 61

California Creek, Park County, Colorado 374,382

Camp Floyd, Salt Lake County, Utah 352

Cannon Gulch, Inyo County, California 34

Canon Creek, El Dorado County, California 83,95

Cariboo, Boulder County, Colorado 369

Carson Hill, Calaveras County, California 65,470a

Cash Creek, Park County, Culorado 374

Castle Dome, Yuma County, Arizona 393

Castle Valley, Salt Lake County, Utah 353

Cement Hill, El Dorado County, California 94

Cement Ravine, Yuba County, California 145

Centerville, El Dorado County, California 77

Central, Humboldt County, Nevada 263

Central Hill, Calaveras County, California C5

Cerbat Range. Arizona 394

Cerro Gordo, Inyo County, California 27,39,401

Chalk Creek, Park County, Colorado 374

Charlotte Gulch, Boise County, Idaho 313

Cherokee, Nevada County, California 126

Cherokee Flat, Butte County, California 148

Cherry Creek, White Pine County, Nevada 267,273

Chimney Hill, Nevada County, California — 196

Chip's Flat, Sierra County, California 151

Cincinnati Ravine, El Dorodo County, California 89

City of Six, Sierra County, California 151

Clark's Creek, Oregon 318

Clark's Fork, Montana 324

Clear Creek County, Colorado 358,365

Clifton, Tooele County, Utah 351

Colorado Creek, Park County, Colorado 374,382

Columbia, Humboldt County, Nevada 263

Columbia, Tooele County, Utah 348

Columbia Hill, Nevada County, California 126

Columbus, Esmeralda County, Nevada 283

Couistock, Nevada 194

Conner Creek, Oregon 322

Cordeway Bar, Yuba County, California 141

Cornucopia, Elko County, Nevada 266

Cortez, Lander County, California , 35

Coso, Inyo County, California 33

Coulterville, Mariposa County, California 56

Cove, Kern County, California 49

Crane'sGulch, El Dorado County, California 77,83

Crystal, Humboldt County, Nevada 262

Cunningham Gulch, San Juan, Colorado 384

i
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D.

Page.

Dark Canon, El Dorado County, California 84

Darling's Ranch, El Dorado County, California - 94

Decatur, San Juan, Colorado

Deer Lodge City, Montana 324

Deer Lodge County, Montana 324,325

Devil's Canon, Placer County, California 106

Diamond, Eureka County, Nevada 256

Diamond, White Pine County, Nevada 267

Dirty Flat, El Dorado County, California ■O

Discovery Gulch, Oregon "19

Douglass, Calaveras County, California 63

Dry Canon, Tooele County, Utah 348

Dutch Creek, El Dorado County, California 80, 91

Dutch Flat, Placer County, California 98, 10'*

E.

Eagle Creek, Union County, Oregon 320

East Canon, Tooele County, Utah 'SS

Echo, Humboldt County, Nevada *W

Egan, White Pine County, Nevada ' „J.o

El Dorado, Humboldt Couniy, Nevada 263

El Dorado, Oregon 318

El Dorado, San Juan, Colorado 364

El Dorado Canon, El Dorado County, California 80

El Dorado County, California

Elk Creek, Alturas County, Idaho 305

Elko County, Nevada 265

Ely, Lincoln County, Nevada 284

Emerald Hill, Salt Lake County, Utah 332

Emma Mountain, Salt Lake County, Utah 332

Empire Canon, El Dorado County, California 83

Empire Flat, Nevada County, California 126

Esmeralda County, Nevada 283

Eureka, Eureka County, Nevada 35

Enrcka, San Juan, Colorado 384

Eureka, Yuma County, Arizona 393

Eureka County, Nevada 242

F.

Forrest City, Sierra County, California 15

Forest Hill Divide, Placer County, California 105

Forman's, Calaveras County, California 67

Fort Gulch. Ada County, Idaho 30s

Fort Hill, El Dorado County, California 94

Fort Sumter, Gimletvillo, Oregon 318

Fremont County, Colorado 366

French Corral, Nevada County, California - 126

French Gulch, Summit County, Colorado 37o

G.

Gallatin County, Montana 324

Garden Valley, El Dorado County, California 97

Gem, Union County, Oregon 322

Goneva, Park County, Colorado 376

Georgetown divide, El Dorado County, California : ?J3

Georgia Gulch, Summit County, Colorado 3To

Georgia Slide, El Dorodo County. California 76, 63

Gilpin County, Colorado 358,360

Glencoe, Calaveras County, California 63,67

Golconda, Humboldt County, Nevada 262

Gold Bluff, Klamath County. California 3l-t

Gold Hill, Boulder County, Colorado 369,371

Gold Mountain, Nye County, Nevada 282

Gold Run, Humboldt County, Nevada

Gold Run, Placer County, California 98,99, 102

H. Ex. 177 3i
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Goose Creek, Ooeida County, Idaho 315

Gopher Hill, El Dorado County, California 95

Gopher Hill, Plumas County, California 160

Grand Island, Boulder County, Colorado 369

Granite Mountain, Rye Valley, Oregon 321

Grant County, Oregon 323

Grass Valley, Lander County, Nevada 239

Grass Valley, Nevada County, California 47lk»

Grass Valley Creek, Trinity County, Colorado 172

Gravel Hill, El Dorado County, California ; 95

Gray Eagle Mountain, El Dorado County, California - 97

Greenwood, El Dorado County, California 77,83,84,470a

Greenwood Creek, El Dorado County, California 80

Grimes Creek, Boise County, Idaho 314

Grizzley Flat, Little Cottonwood district, Utah 331

Grizzley Flat, Placer County, California 108

Grizzly Hill, Nevada County, California 126

H.

Hall, Park County, Colorado 376

Hamburg Flat. Placer County, California 470a

Hardscrabble, Alturas County, Idaho 305, 307

Hardscrabble, Fremont County, Colorado 386

Harrison Hill, El Dorado County, California 94

Hazleton Mountain, San Juan, Colorado — 384

Highland, Elko County, Nevada 265

Kite's Covo, Mariposa County, California 56

Hog 'em, Union County, Oregon.... -. 320

Hope, Mojave County, Arizona 395

Hornitos, Mariposa County, California 50,56

Humboldt, Humboldt County, Nevada 363

Humboldt, San Juan, Colorado 384

Humboldt Basin, Oregon 318

Humboldt County, Nevada 257

Humbug, Nevada County, California 126

I.

Idaho County, Idaho 314

Illinois Gulcb, Summit County, Colorado 375

Independence Hill, Placer County, California 99

Independence Hill, Yuba County, California 145

Indian, Humboldt County, Nevada 260

Indiana Gulch, Summit County, Colorado 375

Inskip, Humboldt County, Nevada 263

Inyo County, California 27, 470a

Iowa Creek. Park County, Colorado 374

Iowa Gulch, Summit County, Colorado 375

Iowa Hill, Placer County, California 99, 108

Iron Gulch, Oregon 319

J.

Jackass Hill, El Dorado County, California 94

Jackson County, Oregon.: J66

Jacob City, Tooele County, Utah : 348

Jacob's Wonder Gulch, Inyo County, California 34,37,38

Jefferson Cation, Nye County, Nevada 281

Jefferson City, Jefferson County, Montana f 326

Jersey, Humboldt County, Novada 261

Jones's Hill, El Dorado County, California 94,95

Jordan Hill, Salt Lake County, Utah 345

Julian, San Diego County, California -• 44

K.

Kate Hayes Flat, Nevada County, California... t •- • 126

Kcarsarge, Inyo County, California 33
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Page.

Kelsey's, El Dorado County, California 77,83

Kennebec Hill, Nevada County, California 126

Kern County, California 40

King's Dili, Placer County, California ](J8

Kingston, Lander County, Nevada 239

Khuiiath County, California 105

L.

Lake, San Juan, Colorado "- 384

Lake, White Pine County, Nevada 272

Lake City, Nevada County, California ]26

Lake County, California 16,20, 173

Lake County, Colorado.... 358,373

Lander County, Nevada 232

Lander's Bar, Yuba County, California .- 144

La Plata, San Juan, Colorado 384

La Porte, Plumas County, California 160

Lassen County, California 79

Lemhi County, Idaho 304,314

Lewis and Clarke County, Montana 325

Lincoln, Placer County, California 75

LineohvCounty, Nevada 284

Little Chief Gulch, Inyo County, California 34,37

Little Cottonwood District, Utah 329

Little Mnddy, Oregon 323

Little South Pork, El Dorado County, California 80

Lomax Gulch, Summit County, Colorado 375

Long, Placer County, California 108

Los Angeles County, California 40

Lower Calaveritas, Calaveras County, California 67

Lower Kancheria, Amador County, California 74

Lyda Valley, Nye County, Nevada 281

M.

Madison County, Montana 324

Malakoff, Nevada County, California

Mameluke Hill, El Dorado County, California Jo

Manhattan Cation, El Dorado County, California 83

Manzanita Hill, Nevada County, California l*o

Mariposa County, California 50,470a

Marvel Gulch, Inyo County, California *j

Massachusetts Plat, El Dorado County, Calitornia

Mancos, San Juan, Colorado ''*}

Meadows, Boise County, Idaho

Mendocino County, California /O' "

Michigan Bluff, Placer County, California : 1Ujt.,0°

Middle Boise Kivcr, Akuras County, Idaho ; *»

Miller Hill, Salt Lake County, Utah *"

Mineral Creek, San Juan, Colorado ™°*

Mineral Hill. Eureka County, Nevada «M

Mineral Park, Mojavo County, Arizona *J*

Minnesota, Sierra County, California • ,y'J

Minnie Creek, San Juan, Colorado - oo 25

Missouri Canon, El Dorado County, California 20

Mogul, Alpine County, California „JTj

Mojave County, Arizona ' '.J

Mokelumne Hill, Calaveras County, California „. rj!

Monitor, Alpine County, Calitornia no

Monona Plat, Placer County, California .??

Monte Christo. Sierra County, California ,-iL

Montezuma, Yufna County, Arizona ™.

Montgomery Gulch, Park County, Colorado . j0i

Mooie's Flat, Nevada County, California „*j-

Moose Creek, Deer Lodge County, Montaua jjj?

Morey, Nye County, Nevada -

Mormon Basin, Oregon 1
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Mosca, San Juan, Colorado 384

Mosquito Gulch, Calaveras County, California G3

Mosquito Range, Lake County, Colorado - 381
Mother Lode, Calaveras County, California • 63

Mount Bross, Colorado °?1

Mount Calvary, El Dorado County, California 95

Mount Gregory. El Dorado County, California J~

Mount Lincoln, Colorado 381

Musser Hill, Trinity County, Colorado •«

N.

Napa County, California 16.a°. ,7J

Narboe Cafion, Inyo County, California 37

Nebo, Salt Lake County, Utah 352

Negro Hill, El Dorado County, California Jin

Nevada, White Pino County, Nevada **3

. Nevada County, California Ho

Newark, White Pine County, Nevada - 'StS

New Canon, Salt Lake County, Utah 356

New World, Montana 3v.4

New York, Placer County, California 1"°

New York Hill, El Dorado County, California • 95

North Idaho, Idaho 304

North Powder, Oregon

Nye County, Nevada ,

0.

Old Canon, Salt Lake County, Utah 336

Omega Hill, Novada County, California 1*5

Oneida County, Idaho 31o

Ophir, Placer County, California 1«9

Opbir, Tooele County, Utah

Otter Creek, El Dorado County, California 80, 92, "4

Owyhee, Owyhee County, Idaho 304

Owyhee County, Idaho 304

P.

Pananiint. Inyo County, California 13,33

Pancake, White Pine County. Nevada 2*8

Paradise, Humboldt County, Nevada 262,863

Park County, Colorado 358,373

Park's Bar, Yuba County, California «*

Parley's Park, Salt Lake County, Utah 353

Patagonia Mountains, Arizona 38;

Payette River, Ada County, Idaho 305

Pennsylvania Ravine, Yuba County, California 145

Peruvian Hill, Salt Lake County, Utah 336

Philadelphia, Nye County, Nevada

Philip-burgh, Deer Lodge County, Montana 32o

Pike City, Salt Lake County, Utah 353

Pilot Creek, El D«rado County, California B0, 92
Pilot Hill, El Dorado County, California -• T7,95

Pinto, Eureka County, Nevada 2-t7

Placer County, California 98,47C«

Placervillo Divide, El Dorado County, California 76, 91,96

Piatto Valley, Colorado 374

Plumas County, California ' JuS

Pocahontas, Oregon ;j^3

Poor Man Gulch, Alturas County, Idaho 303

Pope Valley, California ™

Port Oxford, Oregon 317

Powder River Valley, Oregon , 3^.3

Prospect Plat, El Dorado County, California •*

Prospect Hill, Placer County, California ' l'J»

Providence, Lewis aud Clarke County, Montana 325
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Quartz Gulch, Oregon - • 319

Quartz Hill, El Dorado Comity, California 87,90

Quartzburg, Boise County, Idaho' 311

Quartzburgh, Mariposa County, California 50

Queen's Spring, White Pine County, Nevada 277,278

K.

Babb Ravine, Yuba County, California 145

Railroad, Klko C6unty, Nevada 265,420

Railroad Flat, Calaveras County, California - 67

Randolph, Cooa County, Oregon 315

Rattlesnake Creek, Oregon 319

Red Mountain, Lewis and Clarke County, Montana 325

Red Warrior, Alturas County, Idaho 307

Reese River, Lander County, Nevada 232

Reeves Ditch, Oregon 1 319'

Relief, Humboldt County, Nevada 261

Relief Hill, Nevada County, California ]26

Reveille, Nye County, California 35

Rich Creek, Oregon 319

Rich Flat, El Dorado County, California 77

Ridge Ravine, Yuba County, California 145

Robb's Mountain, El Dorado County, California 97

Robinson, White Pino County, Nevada .' 267,272

Rochester, Madison County, Montana 325

Rock Creek, El Dorado County, California 80,94

Rock Creek, Oregon 323

Rock Cieek, Sierra County, California 151

Rocky Bar, Alturas County, Idaho 308

Rocky Chucky, El Dorado County, California 86

Rogue River, Oregon 315

Rose's Bar, Yuba County, California 144

Rush Lake, Tooele County, Utah 329, 348

Russ, Inyo County, California 33

Rye Valley, Oregon 321

S.

Sailor's Cenon, Placer County, California 108

Saint Lawreneeville, El Dorado County, California 77

Salero Hill, Arizona

Saliva Cation, Salt Lako County, Utah 355

Salmon City, Lemhi County, Idaho 314

Salmon River, Klamath County, California 165

San Bernardino County, California 40, 45

San Diego County, California, 4MJ

San Domingo, Yuma County, Arizona 393

San Juan, Colorado - ™

San Juan, Nevada County, California '«t

San Juan Ridge, Nevada County, California ™

San Luis Obispo County, California 16, 40, 46

San Pete Valley, Salt Lake County, Utah 3o5

San Simoon, San Luis Obispo County, California \,%

Sand Hill, Yuba County, California : 145

Sangre de Cristo, San Juan, Colorado ■*>*

Santa Clara County, California inn

Santa Rita Mountains, Arizona J*!y

Saratoga Channel, Tuolumne County, California

Scandinavian Canon, Alpine County. California Jtt

Schell Creek, White Pine County, Nevada '%\a

Shasta Creek, Oregon

Shirt-Tail Canon, Placer County, California

Sierra, Humboldt County, Nevada ,?a«S

Sierra County, California lMt 4™?

& Ivor Bow, Deer Lodge County, Montana

Silver Creek, El Dorado County, California 80
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Silver Lake, Deer Lodge County, Montana 324

Silver Mountain, Alpine County, California 21, 86, 27

Siskiyou County, California 79, loo

Sixteen-Mile Creek, Gallatin County, Montana 324

Slate Creek Basin, Sierra County, California 150, 155

Smartville, Yuba County, California 142,143

Smith's Flat. El Dorado County, California 96

Snake River, Oregon 322

Snake River, Summit County, Colorado 375

Snow Creek, Humboldt County, Nevada 263

Snow Point. Nevada County, California - 126

Snowstorm Gulch, Park County, Colorado 375

Snowy, Ventura County, California 193

Soda Butte Creek, Montana ^ 324

Solano County, California . 1™t 1W

Sonoma County, California , 16, 20, 173

Sourdough Gulch, Inyo County, California 34

South Mountain, Owyhee County, Idaho 304

Spanish Dry Diggings, El Dorado County, California 77, 85

Sparta, Union County, Oregon 320

Sportsman's Hall, El Dorado County, California 97

Spruce Mountain, Elko County, Nevada 266

Squaw Creek, Yuba County, California - 145

Stanislans County, California , 179

Star, Humboldt County, Nevada ' 263

Star District. Utah 352

Stern Gulch, Inyo County, California 34

Stewart's Wonder Gulch, Inyo County, California 34, 37, 38

Stockton Lake, Tooele County, Utah 348

Storey County, Nevada 194

Sucker Flat, Placer County, California 108

Sucker Flat, Yuba County, California 141, 143, 145

Summit, San Juan, Colorado 384

Summit County, Colorado 358,373

Summit Flat, Boise County, Idaho 3^2

Sunshine, Boulder County, Colorado 369,371

Surprise Cuiion, Inyo County, California 33

Sutter Creek, Amador County, California 69, 74

Swan Gulch. Summit County, Colorado 375

Sweetland, Nevada County, California 126

T.

Table Mountain, Tuolumne County, California 58

Tadpole, Placer County, California 108

Tarryall Creek, Park County, Colorado 374

Tell's Mountain, El Dorado County, California 97

Tcllurie, San Juan, Colorado 384

Ten-Mile, Lewis and Clarke County, Montana 325

Timbuctoo, Yuba County, California • 141, 143, 145

Tintic, Juab County, Utah 351

Tipton Hill, El Dorado County, California 77,94

Todd's Valley, Placer County, California 105, 106

Tooele, Tooele County, Utah 351

Trapper, Beaver Head County, Montana 325

Trinity County, California. . 16,20, 169

Truman, Arizona

Tucson, Arizona 390

Tunnel Hill, El Dorado County, California •-- —94

Tuolumne County, California 58, 470«

Tybo, Nye County, Nevada 279

U.

Uncompahgre, San Juan, Colorado - 384

Union County, Oregon 320

Uuionville, Humboldt County, Nevada 259

Uuionville, Lewis and Clarke County, Montana 326
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Upper Arkansas, Park County, Colorado 383

Upper Silver Star, Madison County, Montana 325

Upper Weiser, Ada County, Idaho 305

V.

Vallecito, Calaveras County. California . 63

Vanghn, Lewis and Clarke County, Montana 345

Ventura County, California 193

Vipond, Deer Lodge County, Montana 345

Virginia Mountain, Salt Lake County, Utah 334

Volcano Canon, Placer County, California 108

Volcanoville, El Dorado County, California 77,90

W.

Wallapai Range, Arizona 394

Wancobia, Inyo County, California 34

War Eagle Mountain, Owyhee County, Idaho 304

Ward, Boulder County, Colorado 3(59

Ward, White Pine County, Nevada 274

Washoe mines, Nevada -- J 94

Weaver Creek, El Dorado County, California 96

Weaverville Basin, Trinity County, California 169

West Jordan, Salt Lake County, Utah 328

West Mountain, Tooele County, Utah 340,351

West Point, Calaveras County. California 63,67

Wet Ravine, Sierra County, California 151

Whiskey Hill, Placer County, California 47t'o

White Pine, White Pine County, Nevada , 35,267,269

White Pine County, Nevada 266

White Rock, El Dorado County, California 96

Wild Goose, El Dorado County, California 77

Wild Goose Fiat. El Dorado County, California 91,96

Winnemucca, Humboldt County, Nevada 262

VVinsor Utah, Suit Lake County, Utah 335

Winter's Diggings, Oregon 318

Wisconsin Hill, Placer County, California '08

Wolf Creek, Oregon •* 323

Wood River, Alturos County, Idaho 3al 1

Woodpecker Gulch, Inyo County. California 34

Wonlsey Flat, Nevada County, California 126

Y. •

Yankee Jim's, Placer Conuty, California }W,

Yavapai County, Arizona .T™

Yuba County, California 308

Yuma County, Arizona
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Air-compressors -- 485

Amalgamation, experiments in, by Col. J. M. Taylor ] J2

Arizona, bullion-product of 488

Arizona, condition of the mining-industry in - 389

Arizona, copper in .- -- 391

B.

Balbach's process 403

Barytes, separation of gray-copper ore from 4:}4

Beach-mining in Oregon - 315

Bonanza, the Great - 197

British Columbia, bullion-product of 488

Brodie's furnace for distillation 408

Bullion-product for 1874 487

Bullion-product of Colorado - 358

Bullion-product of Nevada - - - 194

Bullion-product of the United States 1

C.

California, bullion-product of 483

California, chrome-iron ore in - - 179

California, coal in 190

California, condition of the mining-industry in - 11

California, diamonds and other minerals in 150

California, drift-claims in — - 150

California, general features of tho gold-mining belt of 470a

California, geological features of the "Mother Lode" of 470a

California, geology of the gold-belt of 441

California, mining of tailings in --. 102

California, product of gold and silver in -- 12

California, quartz-mines in, producing over §100,000 12

California, quicksilver-mines of 13, 173, 179

California, quicksilver product and exports of 17, 189,493

California, recent volcanic activity in - '. 161

California, surface geology of - 467

California, tabular exhibit of veins and mining in 470a

California, tho gold-quartz-mining industry of 11

California Water Company, Amador County, California, report of.--< 77

Cerro Gordo, Inyo County, California, metalliferous veins of 29

Cerro Gordo Water-Works, Inyo County, California, completion of 28

Chromo-iron ore in California -

Clipper hydranlic uoazle - 1 "■ 1

Coal and coke of the Rocky Mountains 430

Coal in California -- 190

Coal in Colorado 358,386

Coal in Nevada 268

Coal in Utah *,3

Coin, movement of, in the interior 491

Coinage, description of, at San Francisco 492

Coke and charcoal in lead-smelting : 410

> Colorado, bullion-product of 358, 488

Colorado, coal in 358, 386

Colorado, concentration of ores in 366

Colorado, condition of mining-industry in 35°

537



538 INDEX TO SUBJECTS.

Page.

Colorado, copper in 359,384

Colorado, lead in - 359, 365

Colorado, reduction-works in 388

Colorado, Stetefeldt furnace in 387

Colorado, treatment ofores in 386

Colorado, Ziervogel's process in - 361

Comstock mines - J=4

Concentration, experiments in, by Col. J. M.Taylor - - -- 110

Concentration, experiments of Mr. Trippcl 234, 239, 283

Concentration of ores in Colorado 366

Condition of the mining-industry in Arizona 389

Condition of the mining-industry in California 11

Condition of mining-industry in Colorado - - 358

Condition of mining-industry in Idaho 303

Condition of mining-industry in Montana 323

Condition of mining-industry in Nevada I'-'1

Condition of mining-industry in Utah 328

Condition of mining-industry in Oregon 315

Construction and operation of a slag-hearth 424

Copper in Arizona ^"

Copper in Colorado --■ 359, 384

Copper in New Mexico 391

Cordilleran mineral-belts 446

Cottonwood Flume, Inyo County, California, completion of 28

Cupelling-furnace 418

Currency movement 491

D.

Desilverization at the Gcrmania Works, Utah 416

Desilverization by modified Pattinson process 243

Desilverization of lead at Pittsburgh, Pennsylvania 406

Diamonds and other minerals in California 150

Distillation of zinc-silver alloy 402

Drift-claims in California Jj,0

Dust and fumes, apparatus for 399

F.

Faber dn Faur's gas-furnace 408

Faber du Fanr's tilting-furnace 403

Fumes, and dust-apparatus for 399

G.

Gas-furnaces for distillation 408

General features of the gold-mining belt of California 4?Oa

Geological features of the " Mother Lode " of California 470a

Geology of the Sierra, Nevada 44 1

Germania Kefining and Desilverization Works, Utah 416

Giant powder in hydranlic mining 105

Gold and silver, history of the relative values of 471

Gold and silver production for 1874 487

' Gold, distribution of 459

Gold, yield of, per cubic yard of earth , 103

H.

Historical position of the gold-bearing slates of California 449

Hoisting-machinery

Hunt & Douglass process in Colorado 387

Hydranlic mining 141,147

Hydranlic mining, giant powder in 105

Hydranlic mining, heavy blasts in 107

Hydranlic mining, improved nozzles 105

Hydranlic mining in Placer County, California 98

Hydraulic mining, seam-diggings 81

Hydranlic mining, yield of gold per cubic yard 103

Hydranlic mining, yield of gravel 155



INDEX TO SUBJECTS. 539

I.

Page.

Idaho, bullion-product oi 488

Tdaho, condition of mining-industry in 403

Idaho, production of precious metals in 303

Indiana Hill Blue Gravel Company, Placer Couuty, California 99

Introduction of water in El Dorado County, California 76

Introductory letter 1

Iron-ore from Wyoming 410

K.

Krom's separators in Nevada 234,265

L.

Lead in Colorado 359,305

Lead in Utah 419

Lead, production of, in the West 402

Little Giant hydraulic nozzle 105

M.

Machinery, recent improvements in - 482

Mariposa Land and Mining Company 52

Matte-roasting 401

Metalliferous veins of Cerro Gordo, Inyo County, California 29

Metallurgical processes 397

Mexico, bullion-imports from 488

Miners' inch - 143

Mint statistics at San Francisco 491

Montana, bullion-product of - 488

Montana, condition of mining-industry in 323

N.

Nevada, bullion-product of — 194,488

Nevada, coal in 268

Nevada, condition of mining-industry in - 181

Nevada, Krom's separators in 234

New Mexico, bullion-product of 488

New Mexico, copper in 391

O.

Oregon, beach-mining in , 315

Oregon, bullion-product of 488

Oregon, condition of mining-industry in 315

P.

Patchen process for treating silver-ores *35

Panl process in Nevada 263

Periods of vein-deposits in the Sierra Nevada 447

Potosi tunnel, Inyo County, California 28

Precious metals in Idaho, production of 303

Product of gold and silvor in California 12

Product of the precious metals in 1874, the l

Progress of tho metallurgy of the West during 1874 399

Pumping-machincry

Q.

Quartz-mines in California producing over $100,000 »

Quicksilver-mines in California -- ,15' 135

Quicksilver product and exports of California 'Oi '™'1S

Quotations, dividends, and assessments



540 INDEX TO SUBJECTS.

R.

Page.

Railroad district, Nevada, a campaign in 420

Recent improvements in machinery -- 482

Reduction-works in Colorado 383

Relations of veins on the eastern slope of the Sierra Nevada 470a

Roasting ore in heaps 412

Rocky Mountain coal and coke 430

S.

Seam-mining in El Dorado County, California 81

Separation of gray-copper ore from barytes 434

Shaft-furnace with water-jacket 419

Siena Nevada, relations of veins on the eastern slopo of the 470a

Sierra Nevada,' stratigraphy of the 451

Sierra Nevada, vein-systems of the 444, 458

Silver-lead smelting at the Winnamnck Works 409

Silver-reduction mill 485

Slag-hearth, construction and operation of 424

Smelting in Eureka, Nevada ■-- 251

Stetefeldt furnace in Colorado 389

Stewart furnace 387

Surface geology of California 467

Surprise Canon, Inyo County, California, geology of 34

Sutro tunnel, the ™H

T.

Tabular exhibit of veins and mining in California 470a

Tailings, mining of, in California JM

Tailings, treatment of, by Col. J. M. Taylor Ill

Tilting-furnace, Faber du Fanr's 403

Treasure exports and receipts at San Francisco 488

Treasuro product and imports at San Francisco •- 490

Treatment of ores in Colorado 386

Tunnels and ditches of North Bloomfield Company L 116

U.

Underground portable hoist 485

Utah, bullion- product of 488

Utah, coal in 353

Utah, condition of mining-industry in 328

Utah, lead in 419

V.

Vein-sj-stems of the Sierra Nevada 444,458

Volcanic activity, recent, in California 161

w.

Washington, bullion-product of 488

Water in El Dorado County, California, introduction of 7b

Water-jackets on lead-furnaces 401, 411, 419

Wyoming, iron-ore from - j "

Wyoming, bullion-product of - 488

Z.

Ziervogel's process in Colorado 361 , 399, 402

Zinc-silver alloy, the distillation of 40S4





HOME USE

CIRCULATION DEPARTMENT

MAIN LIBRARY

This book Is due on the list date stamped below.

1 -month loans may be renewed by calling 642-3405.

6-month loans may be recharged by bringing books

to Circulation Desk.

Renewals and recharges may be made 4 days prior

to doe date.

ALL BOOKS ARE SUBJECT TO RECALL 7 DAYS

AFTER DATE CHECKED OUT.

BCD UHC DOT FEB *'«** t*

LIBRARY USE

DEC 2 1981

ETC! DEC 2 198]

nFr, 1 2 iqqa

LD21-AS0m-7,'73 General Library
(R227SsiO)476—A-32 University of California

Borkoltr

!


