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To the Honorable R. W. WATERMAN, Governor:

Sir: The Trustees of the State Mining Bureau herewith submit their
report, in pursuance of the Act of the Legislature, entitled “ An Act sup-
plementary to an Act entitled ‘ An Act to provide for the establishment
and maintenance of a Mining Bureau, approved April 16, 1880,”” approved
March 21, 1885. R fall

espect! )
pe Y J. Z. DAVIS.
S. HEYDENFELDT, Jr.
GEORGE HEARST.
W. S. KEYES.
G. W. GRAYSON.
OcToBER 1, 1888.
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REPORT OF TRUSTEES OF THE STATE MINING BUREAU.

Prior to the last session of the Legislature the Mining Bureau was not
enabled to accomplish much geological work in the field. By the Act
approved March 9, 1887, providing for the support and maintenance of
the Bureau for the thirty-ninth and fortieth fiscal years, the sum of $60,000
was appropriated, and the Act provided that at least 50 per cent of this
appropriation should be used for geological field work. In accordance
therewith the Trustees and the State Mineralogist have employed as many
assistants in the field as the appropriation would allow, and we are confi-
dent that their work has been well and carefully done. '

The Bureau has become better known to the residents of the State of
California, and its usefulness is becoming more apparent. The Trustees
aim to make it most practical, uniting scientific as well as educational
features.

A permanent exhibition of both the metallic and earthy minerals will
serve to teach by examination and comparison, and will also show the
vast wealth of the State in its mineral deposits.

The Trustees are of the opinion that the Museum should always remain
in a building as centrally located as the present one. The miners of the
State, and those about to engage in mineral enterprises, would undoubtedly
prefer ciit to remain where it is at present, until a larger building can be
secured. :

The report of the State Mineralogist will be submitted with this short
report. This report only shows the condition of the Bureau, its increase
in minerals, books, etc., and a statement of its receipts and expenditures.
In order to carry out the objects of the Act establishing the Bureau, the
Trustees must recommend that the appropriation be increased, and that
the sum of $150,000 for the next two fiscal years would enable the State
Mineralogist to do more practical and effectual work in the field, and
inform the people of the United States and all parts of the world of the
great variety of deposits of valuable minerals existing in this State.

MUSEUM.

Since the issue of the last report there has been a large increase of spec-
imens; nine hundred and forty-six having been classified and placed in the
Museum, and a larger number unclassified, which are on exhibit, and many
others stored. It was therefore very necessary that the Museum should be
enlarged, and a gallery has lately been built on the north side. Seventeen
cases have.been added, but they will not be sufficient to hold the steadily
increasing material, which is being constantly received.

The classification of the Museum has been continued under the system
heretofore adopted by the present State Mineralogist. It is found to be
most_satisfactory in easily affording an opportunity to the visitor to find
any desired specimens without assistance from the officers of the Bureau.
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VISITORS TO THE MUSEUM.

Over twenty thousand names appear on the register of the State Mining
Bureau Museum for the year ending October 1, 1888, showing an increase
of seven thousand since the report of 1887. This number only represents
those who have registered, a large number of visitors failing to enter their
names in the book kept for that purpose. In the fifth year of its existence
they numbered three thousand six hundred and seventy-six; in the sixth
year, four thousand four hundred and seventy-five; in the seventh year,
thirteen thousand; in the eighth year, over twenty thousand.

FACILITIES FOR RECEIVING SPECIMENS.

The Trustees appreciate the generous services of Wells, Fargo & Co. in
continuing to transport packages (weighing less than twenty pounds) free
from all parts of California and the neighboring States and Territories. We
are also pleased to acknowledge the courtesy of Goodall, Perkins & Co.,

who have frequently trans

reau free of all expense and charge.

rted specimens and large samples to the Bu-

List of Donors to the Museum from October, 1857, to October, 1888.

Aaron, C. H.

Aegerter, Wm.

Alameda Pottery Company.
Allen, C. F.

American Salt Company.
Arens, W.

Atkins, R. D.

Attwood, Melville.

Bachelder, C.
Bailey, D. D. & Bro.
Bailey, H. R.

Ball, A. Everett.
Barnes, Edward.
Barstow, C. B.
Barton, John.
Bazet, D.

Belding, O.

Curran, Mrs. M. K.
Curtis, J. M.
Cushing, W. H.

Dana, A. W.
Daniel, J.
Davidson, Geo.
Davis, J. Z.
Davis, Geo.

Day, Mrs. H. H.
Depew, Matthew.
Du Bois, P. C.
Duncan, W. E.
Dundee, Chas.

Edwards, Morton A.

Eldridg

I W.
Elliott, T. J.

Big Bend Tunnel and Mining Engels, H. A.

Company.
Blanc, A.
Blancfmrd, Milton E.
Boggs. E.
Bowers, S.
Bradley, J. H,
Braverman, M.
Breakfield, A. H
Britain, Geo. W.
Brown, Wm. Q.
Bruckerman, Frederick.
Brumagin, Miss M.
Bugbee, P. J.

Callahan, H. B.
Caire, Justinian.
Capron, John G.
Chapin, W. C.
Cherry, Edgar.
Chever, Edward E.
Clark, F. Lee.
Clark, Fred. L.
Coe, John R.
Crawford, A.
Crossman, J. H.
Cruikshank, W. D.
Cunningham, E. E.

Farish, J. B.
Ferguson, C. E.
Field, J. It
Fischer, E.
Fleming, E. L.
Fletcher, C.
Frank, H. C.
Frost, L. L.

Gauthier, A.
Gibbs, C. V. 8.
Gibson

R.
Goodall, Perkins & Co.

Gough, A. P. W.
Greatzer, Frank.
Green, Judge P. D.
Grover, H.
Grundy, Frederick.
Guttman, D.

Hague, Captain C. J.

Hamilton & Co.
Hanbury & Garvey.
Hausman, F. H.
Heydenfeldt, 8., Jr.
Hitchcock, J. L.

Howard, Frank.
Howland, B. F.
Huff, Stanley.

Ingham, A. H.

Johnson, J. A.

Johnston, William D., M.D.
Johnston & Son.

Jones, E. W.

Keeler, Captain J. M.

Keil, O.

Kelly, Charles.

Kelley, J. M.

Keyes, W. 8.

Keystone Mining Company.

L.a Bonte, F. X.

Landstrom, G.

Lane, Dr. L. C.

Leek, Dr. G. W.

Lewis, L. J.

Lightner, Daniel.

Lindgren, W.

Lindsey, W. E.

Littell, W. A.

Loot, S. T.

Loring, F. H.

Los Angeles Granite and
Brownstone Company.

Lowe, William M.

Ludwig, John D.

Marks, Joseph.
Markson, P.
Maxwell, J. W. C.
Mayebashi, Y.
Menzel, William.
Metzger, C. L.
Meyer, G. W,
Miller, William P,
Miller, George E.
Moore, A. k
Monroe, Donald.
Murphy, James.
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McArdle, T. F. Rea, D. B. Tarwater, B. W.
McCaw, A. B. Requa, D. Lee. Tapps, Q. C.
McDonald, J. W. Reynolds, R. Taylor, Jones.
McLellan & Co. Rhoads, J. C. Taylor, J. M., M.D.
McNeely, E. Rhodes, Mrs. H. H. Thornburg, William.
McSorley, T. Rice, General John J. Thompson, M.
B. Tolman, D.G. P.
Nealon, J. C.
Norman, L. F. Uhler, Conrad.
Noyes, William.
B. Walker, C. F.
Pacific Gypsum and Fertil- Walton, A. E.
izer Company. Watkins, George.
Paris, 0. M. Watts, W. L.
1B. Sayres, J. L. Wencit, Mrs, F.
* Schmidt, Walter. Whaling, William.
3 Sherman, Charles E. White, D. Morgan.
Sheerin, Daniel. White, Allen G.
Shortt. L. H. Wilson, David
, Willard, Dr. E. L.
Price, Arthur. Williams, Lewis.
‘Wolcott, John R.
Querolo, J. Wolleb, E.
Quimby, T. J. Wrinkle, L. F. J.
muel.
Ralston, J. E. Yates, Lorenzo G.
Randol, J. B. Young, R. A,
LIBRARY.

The Library of the State Mining Bureau has become most useful, owing
to the acquisition, during the past year, of a great number of books, many
of which were contributed by citizens of the State of California and by
scientific institutions of the United States and foreign countries. Such
books as have been purchased were selected with a view to their being the
latest works treating upon the subjects for which the Mining Bureau was
created. There has been an increase of over eight hundred volumes since
the issue of the last relﬁort, making a total of over two thousand seven
hundred books in the Library, besides a number of very interesting pam-
phlets. Many new cases have been added, and more have been ordered.

Some of the departments of the United States Government, and more
particularly the Geological Survey of the United States, continue to send
their various publications as they are issued.

Among other valuable books of reference, the Library possesses a com-
lete set of “ Smjthsonian Reports” (most of which have been presented
y the instituti;%, also a complete set of the “ Mining and Scientific Press”

of San Francisco, and the “ Quarterly Journal of the Geological Society of
London.” We are endeavoring to complete our set of *‘ Smithsonian Con-
tributions to Knowledge,” of which we have purchased the first twenty-one
volumes. We are also endeavoring to complete the sets of the reports of
the various State Geological Surveys, of which we have the following:

Alabama—1875, 1876, 1877, 1878, 1879, 1880, 1886.

Arkansas—1887.

Connecticut—1837.

Florida—1587.

Illinois— Volumes 1 to 7, inclusive (volume 5 missing).

Indiana—1869 and maps, 1870, 1872 and maps, 1873, 1874, 1875, 1876, 1877, 1878.
Iowa—Volumes 1 and 2.

Kentucky—A, A—Volume 2—B, C, D, F. Reports of Progress 18824, 1884-6, 1886-7.
Minnesota—lén, 1875, 1876, 1878, 1879, 1880, 1881, 1882 (also one volume from 1872 to 1882

entitled Geology, volume 1), 1883, 1884, 1885, 1886.

Missouri—1853, 1854, 1873, 1874; also Industrial Report, 1877.

New Hampshire—Volume 1, 2, 3. .

New Jersey—1868, 1869, 1870, 1874, 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887

New York—Natural History of New York, volume 1, parts four and six; volume 3 (with
one volume of plates), volumes 4, 6, and 7.
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New York—Reports of the State Geologist, 1885-8G.

North Carolina—Volume 1.

Ohio—1K69, 1870, 1873 (two volumes with maps), 1874 (two volumes with maps).

Ohio-—-1869, 1870, volume 1 (parts one and two with maps), volume 2 (parts one and
two with maps), volume 3 (part one), volume 4 (part one), volume 5, volume 6.

Pennsylvania—Eighty-six volumes, including atlases.

Texas—First and second.

Wisconsin—1876-77.

NEWSPAPERS.

The following newspapers continue to be sent to the State Mining
Bureau free:

Arizona Gazette, Phanix, Arizona. .
Humboldt Stan(iard. Eureka, Humboldt County, California.
Mountain Messenger, Downieville, Sierra County, California.
Free Press, Sun Buenaventura, Ventura County, California.
Grasy Valley Daily Union, Grass Valley, California.

Inyo Independent, Independence, Inyo County, California.
Mining Review, Chicago, 1llinois.

Financial Mining Record, New York, New York.

Wood and Iron, Minneapolis, Minnesota.

The Weekly Star, Sun Francisco, California.

‘West American Scientist, San Diego, California.

Mining Industry, Denver, Colorado.

Honduras Progress, Tegucigalpa, Honduras, Central America.
Middletown Independent, Lake County, California.

Perris Valley Leader, Perris, San Diego County, California.
Weekly Visalia Delta, Visalia, Tulare County, California.
The Republican, San Francisco, California.

Accounts FroM OCTOBER 1, 1887, To OCTOBER 1, 1888.

Receipts.

Balance October 1, 1887 . ______._. ....._. e e et e
Paid into Mining Bureau Fund
Appropriation July 1,1888._.....

Rent oo e eeitecieseceesescecsesenceeeas 00
Balary of State Mineralogist... 3 00
Salaries Bureau employés . g icicciiccccacaaas 4,980 00
Salaries (geological field Work ) - ... iiiiiieciccaceao. 11,490 00
Museum and minerals. ... o ieaeiiicaeicicceean 962 10
0117 ¢ RIS 1,582 55
Postage - e cmeeeecccecccaeae 378 11
Traveling expenses (geolo, 8,654 56
Laboratory............ 971 55
Clerical assistance. ... o iiiiiiiciicaiaoe 315 00
Freight and express charges. .. ... ..o oo 193 06
Bundries .. e ccccecccccma—a—ee- 568 7
Sundries (geological field Work) - .o ciiaicccciaccaas 750 60
Wells, FArgo & Co. -« enn e e i ccecccmm e eaee 1,984 37
$38,530 60

Balance on hand October 1, 1888. ... ..o it acicaaane 19,647 21

$58,177 81







A
X

o

JAMES W, MARSHALL,

Discoverer of gold in California, January 19, 1848.
Statue erected by the State at Coloma, El Dorado County.
The right hand holds the find ; the left indicates the place of discovery.
F. Mar1ox WEeLLS, Designer.
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To his Excellency R. W. WATERMAN, Governor of the State of California:

Sir: In accordance with the Act of the Legislature entitled “An Act to
provide for the establishment and maintenance of a Mining Bureau,”
approved April 16, 1880, I herewith transmit my report.

Very respectfully,

pe WM. IRELAN, Jr,,
. State Mineralogist.
San Francisco, October 1, 1888.
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REPORT OF THE STATE MINERALOGIST.

CALIFORNIA.

After the American occupation of California the condition of affairs here
underwent a great change, which change became more marked in the hap-
pening of the gold find in the mill race at Sutter Mill, Coloma, El Dorado
County, on the nineteenth day of January, 1848, Though the discovery
was accidental and of an intrinsic value not to exceed $5, yet this golden
kernel of forty years ago was the nucleus of $1,200,000,000 which our State
has presented to the world.

Concerning the effects of that discovery on California, and, indeed, on
the world, scarcely any event in history has exerted such a controlling
influence on the affairs of mankind. It awakened everywhere the spirit
of enterprise, started a vast emigration toward the Pacific Coast, created
virgin fields for commerce, and directed the currents of trade into new
channels. Upon the industrial system of our own country it engrafted a
new and important pursuit, and one that, while it has attained to over-
shadowing proportions, has served to infuse fresh life into all others.

STATE ORGANIZED.

At an election held August 1, 1849, the people residing in California
chose delegates to a Convention to be holden for the purpose of framing a
Constitution for the proposed State.

These delegates convened at Monterey on the first day of September,
and prepared a Constitution, which, upon being submitted to the people
on the thirteenth day of November, was adopted by an almost unanimous
vote. A Governor and Legislature having been chosen at the same elec-
tion, the body met at San José on the fifteenth day of December, 1849,
and on the twentieth Peter H. Burnett, the Governor elect, having been
inaugurated, General Riley, who had governed under military rule, resigned
the office to civil authority.

THE GREAT SEAL OF THE STATE.

“ Adopted September 29, 1849, by the Convention which framed the
Constitution of the State of California. Original cost,$1,000. Designed by
Major R. S. Garnett, United States Army, who declined to present it to the
Convention for its adoption, but gave Mr. Caleb Lyons, of Eyonsdale, New
York, who was then Assistant Secretary of the Convention, authority to
present the same, and expressed a desire that he alone should be known
as its author. The seal is thus exg)lained by its designer: ‘Around the
bend of the ring are represented thirty-one stars, being the number of
States of which the Union will consist upon the admission of California.
The foreground figure represents the Goddess Minerva, having sprung full
grown from the brain of .%piber. She is introduced as a type of the political
birth of the State of California, without having gone through the probation
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of a Territory. At her feet crouches a grizzly bear, feeding upon the clus-
ters from a grapevine, emblematic of the country’s peculiar characteristics.
The sheaf of wheat and bunch of grapes were adopted as emblems of the
agricultural and horticultural interests of the State. A miner is engaged,
with his rocker and a bowl at his side, illustrating the golden wealth of the
Sacramento, I‘Jipon whose waters are seen shipping, typical of commercial .
greatness; and the snow-clad peaks of the é)ierra Nevadas make up the
background, while above is the Greek motto, ‘ Eureka’ (I have found it),
applying either to the principle involved in the admission of the State, or

e success of the miner at work.””

Upon resolution, offered by Hon. Myron Norton, the words “ The Great
Seal of the State of California,” were added to the design.

California was admitted into the Sisterhood of States on the ninth day
of September, 1850, as the thirty-first member, and is the largest State in
the Union excepting Texas.

GEOGRAPHY.

The State lies between latitude 32° 31’ and 42° north, and between 37° 25’
and 46° 44’ west from Washington, and is bounded on the north by Oregon;
on the east by Nevada along the one hundred and twentieth meridian to
the thirty-ninth parallel; thence running southeasterly, following the State
line of Nevada, to the Colorado River on the thirty-fifth parallel; thence
southerly along the course of said river to the line of Lower California;
thence westerly along said last mentioned line to the Pacific Ocean, which
forms its western boundary. The extreme length of the State is seven hun-
dred and seventy miles; maximum breadth, three hundred and thirty
miles, and minimum breadth, one hundred and fifty miles; area, one hun-
dred and fifty-six thousand five hundred and ninety-two square miles;
length of coast line, including the islands off Santa Barbara Channel, is
one thousand and ninety-seven geographical miles—equal to one thousand
two hundred and eighty statute miles.

TOPOGRAPHY AND HYDROGRAPHY.

California is traversed by several chains of mountains, the principal of
which are the Coast Range and the Sierra Nevadas, both running in a
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northwesterly and a southeasterly direction, their strike corresponding with
the general trend of the seacoast.

The Sierra Nevadas lie along the eastern line of the State, separating it
in the northern part from Nevada, and have a length within the State
lines of four hundred and fifty miles. The Coast Range runs nearly par-
. allel to the Sierra Nevadas, along the western or coast line of the State.
The latter range does not have that continuity nor elevation which are the
marked features of the former, but is an irregular succession of less pre-
dominant spurs. There are various groups and spurs in other parts of the
State, but o}) less importance. Between and among these mountains occur
numerous valleys, some of which expand into wide, extended plains.

Coursing down the mountain cafions are innumerable streams, which,
uniting, form large rivers, some of them navigable for an hundred miles
or more. The lower slopes of the Sierra Nevadas, known as the foothills,
constitute one of the best fruit and vine growing sections of the State.
While the coast is indented with several bays, and some land-locked har-
bors, there are comparatively few lakes of large dimensions, though hun-
dreds of lakelets are met with in the high Sierras and other parts of the
State, some being very near the summit of the mountains, and having
very pure waters of great depth. The chief harbors and wholly land-
lockeg are the Humboldt, San Diego, and San Francisco Bays, the latter
being the largest and most important, and upon whose waters commercial
and naval transports representing the different parts of the world may be
seen.

THE PRINCIPAL RIVERS.

The Klamath takes its source in Oregon, flows southwesterly through
Siskiyou County, crosses the southeast corner of Del Norte County into
Humboldt County, where it intersects the Trinity River, and carries the
lca)itter’s waters northwesterly through Del Norte County to the Pacific

cean.

The Sacramento River, the largest and most important in the State,
rises to the west of Mount Shasta, in Siskiyou County, thence flows south-
erly to the thirty-eighth parallel, where it unites with the San Joaquin
River, and empties into Suisun Bay, whose waters unite with those of the
Bay of San Pablo, and reach the Pacific Ocean through the Bay of San
Francisco.

The San Joaquin River has its source, through several tributaries, in
the Sierra Nevada Mountains, and flows southwesterly to about the mid-
dle of the San Joaquin Valley, where it makes an abrupt turn to the
northwest, in which direction it continues to where it unites with the Sac-
ramento, near the latter’s mouth, at Suisun Bay.

Of bays, lakes, and ponds, there are one thousand six hundred dis-
tributed throughout the State. The most picturesque of the lakes is Tahoe,
which lies up among the snowcapped Sierras, six thousand two hundred
and fifty feet above the level of the sea, and is about twenty miles long,
twelve miles wide, and fifteen hundred feet deep. The total area of the
lake does not lie within the State, as a portion east of the one hundred
and twentieth parallel lies within the lines of the State of Nevada.
Tahoe’s waters are exceptionally pure, an analysis showing that the solid
matter did not exceed three grains to the gallon. Its surplus waters are
discharged into the Truckee River.

Tulare Lake, in the southwest part of Tulare County, is over thirt
miles long and about twenty miles wide, but the amount of water is var-
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able—being greater in the warm spring months when it is supplied by the
melting snow through the mountain streams.

Mono Lake is in Mono County, at an elevation of about seven thousand
feet above sea level. It is about fourteen miles long, nine miles wide, and
the waters are strongly saline and alkaline.

Klamath Lake is really one of Oregon’s possessions, yet the lower part,
known as Lower Klamath Lake, extends across the-boundary line into
Siskiyou County. '

Goose Lake is largely in Modoc County, a small portion being within
the line of Oregon’s boundary. It is about thirty miles long and ten miles
wide, and discharges its waters through Pitt River.

Owens Lake, about eighteen miles long and ten miles wide, is in Inyo
County, about twelve miles easterly from Mt. Whitney. It obtains its
water supply from Owens River, and like Mono is strongly saline and
alkaline.

Clear Lake is in the Coast Range in Lake County. Its extreme length
is about twenty-five miles; extreme width, ten miles, and a minimum
width about two miles, which is near the middle, being a little strait con-
necting the upper and lower lakes. The water is very deep and extremely

ure. :
P There are quite a number of other lakes with variable amounts and con-
ditions of waters, but the above mentioned comprise the most important.

POPULATION AND PROPERTY VALUES.

The population exceeds one and one half million souls, over one hundred
thousand being Chinamen. The number of inhabitants has of late in-
creased very rapidly, this increment having occurred during the past six

ears.
Y The assessed value of the property in the State, as shown by the County
Assessors, for 1888, amounts to g(le,063,863,675,vbeing an increase of $108,-
417,836 over the valuation of the preceding year. The valuation of the
railroad property, amounting to $43,242,652, is not included in the above
figures, as it is assessed separately by the Board of Equalization.

VALUE OF MINERAL PRODUCTS TO DATE.

According to authoritative statements, the value of the bullion produced
in California amounts, up to this time, to a total of $1,210,000,000. Of
this sum, $1,174,000,000 have consisted of gold and $36,000,000 of silver.

Of the more important useful minerals, there have been produced,
meantime, values approximating as follows: Quicksilver, $60,000,000;
borax, $5,000,000; salt, $4,000,000.

Our deposits of coal, copper, lead, petroleum, and asphaltum, building
stones, and plastic clays have all been worked on a large scale, and gener-
ally with remunerative results; while the working of our deposits of anti-
mony, chromic iron, and gypsum have ranked among the subordinate but
always paying industries of the State.

Deposits of iron, graphite, sulphur, manganese, asbestos, soda, nitre, and,
in short, almost every mineral substance found in nature, occur in Califor-
nia; and although none of these have as yet been much utilized, enough
is known to indicate for the most of them a large prospective value.

Extending for nearly four hundred miles along the westerly foothills of
the Sierra Nevadas occur the main gold fields of the State, having an aver-
age width of thirty-five miles. Another, but smaller, gold field occupies
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the northwest angle of the State. It stretches across the northern portion
of the Coast Range, which, here spreading out into several Farallel ridges
and detached groups of mountains, covers a wide expanse of country.

There are other gold-bearing localities in different parts of the State,
some of which possess auriferous resources of no mean order. Most of the
silver produced in California has come from Mono, Inyo, and San Bernar-
dino Counties—principally from the latter—while Alpine and Shasta, and
several other counties, have produced small quantities.

THE MINING BUREADU.

The Mining Bureau is now satisfying a want which the State has been
sadly in need of since the commencement of quartz or ledge mining. It
is gathering the records of the earliest mining ventures, collecting statis-
tics of present developments, the methods of recovery of the precious met-
als, examining the unexplored mineral sections, and determining the
lithological structure of the inclosing rocks. It is making known to the
world the mineral resources of the State. Through its agency much capi-
tal has come here from abroad; letters of inquiry from foreign countries,as
well as from our own, are daily received; the nature of minerals and soils
are daily determined. The prospector has been advised and encouraged,
new fields for development have E:en made known to our people, and it has
been the means of unearthing minerals heretofore unknown to exist in the
State. It has advised the ore worker of the best methods to manipulate
the ores in order to procure the largest returns at the lowest possible cost;
and furthermore, it 18 ca.rrging out the cause for which the old Geological
Survey was created, and which, had it been properly supported, would have
been of incalculable benefit to the State.

Our people have been in almost geological ignorance, squandering money
and wasting energy through the want of system and knowledge.

The most necessary adjunct to successful mining is machinery. Many
of the mines now idle could be reOﬁened and placed upon a paying basis,
Eroviding machinery suitable to the peculiar character of the ores could

e procured; likewise nrany of the lower grade ores could be made to pay
a profit, if encouragement were only extended to the toilers in that direc-
tion. It is unquestionably the fact that the want of knowledge and of the
proper machinery is the cause of much of our mineral property now lying
dormant.

The various necessary tests cannot be made in a day,a week, or a month,
but will in many cases require a series of experiments extending over a
long time, and in conjunction with science.

When the correct methods of working the ores successfully and profit-
ably are elucidated, then the process can be cheapened and the machinery
be procured suitable to make the recovery larger than the outlay.

here should be a comprehensive record of the mining industry on hand,
that a ready reference might be made to the output of the precious and
economic minerals. Not only should we have a record of the mines now
in operation, but also of those which have already contributed their wealth
to the world. The latter serves as a reference of the State’s past record,
and furnishes a foundation upon which to build future expectations.
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The inclosing rocks are of the greatest importance to miners, and since
it has been demonstrated that their nature is an indicator of that which
may be uncovered deeper down, the mining industry has received an impe-
tus that is likely to open a new era and add largely to our production of
the precious metals.

Geology teaches us of the formation of the constituent parts comprising
the earth and the relation they bear to each other. It is a science that
every one should be more or less acquainted with, the tiller of the soil as
well as he who seeks the treasures hidden beneath the earth’s surface.
With a knowledge of the geological construction, we are enabled to form
an opinion as to the location best adapted to our vocation, be we farmers,
miners, viticulturists, or growers of fruit.

It is for these reasons that the Mining Bureau has decided upon taking
up the work where the old Geological Survey left off, and completing the
geological map of the State.

Theories are worthless without practical confirmation. The past history
of the State is replete with theoretical failures. Our people have paid
dearly to locate mineral veins upon such principles. Machinery has been
constructed upon such empirical formula, and vast fortunes have been
swept away in seductive illusions. Small is the number of our mine
owners who have not had an expensive experience with these theoretical
visions. Read any of the mining news of the day and it will often be
observed that large sums of money are now being theoretically wasted,
which fE)roves beyond question that it is practical work, in conjunction with
scientific application, of which we are so much in need. The science of
geology, practically applied, has been an acknowledged boon to other States
and countries, then why should it not prove so to California?

It ie not to be expected that those who toil in the large majority for a
daily sustenance should be conversant with scientific research; nor should
any such lack of knowledge call up the question of reproach. It is simply
that the greater number of those who (}mve been fortunate in obtaining
scientific acquirements have done so through financial support.

Metallurgy is a fair similitude wherein it is readily ogserved that the
smelter of ores who is alone practical is in a large majority of cases not a
success; likewise he who depends solely upon his scientific attainments
stands on an equal footing. But he who is possessed of both fundamental
principles, practice and science, is in effect a success. One who is capable
of performing an analytical segregation and cognizant of those elements
which have the greatest affinity for each other is one to whom, in metal-
lurgy, failure selszm occurs. Cases have occurred in our own State, and
of not a very remote date, where persons taught by a practical scientist
could work the smelter equally successful as their teacher, but when placed
in charge of furnaces in other sections than those in which they had
learned, a failure was the result, and on account of the ores being of a dif-
ferent composition.

If these practical smelters had been students of sciences, as applied to
metallurgy, they could readily have obviated the difficulty by a knowledge
of chemical affinity.

It is not to be understood that the object of this article is written for the
purpose of disparaging the ability of the practical worker, for were it not
for the assistance given through his experience, science would avail but
little. In fact there is a8 much honor due the practical man as to him of
sciences, but it is beyond question that it requires the unity of the two abili-
ties for g. pronounced success in geological, mineralogical, and metallurgical
research.
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In proof of the advantages of mechanical ingenuity scientifically applied
one has but to take into consideration the amount of low grade ores now
being worked to a profitable advantage. So far as the actual development
of our mineral resources is concerned, all honor is due the practical worker,
but that he cannot solve the mineralogical and metallurgical enigma we
have practical proofs.

The ores that are now producing a profitable recovery, a few years back
would have been a losing venture. As an instance of proof of the statement,
a citation of what scientific research has done for the benefit of a mine in
Amador County is convincing: The assay value of the ore does not exceed
$4 per ton—$1 50 of which is free milling, the remaining value combined
witﬂethe sulphurets. The company levied continual assessments, until the
present manager was put in charge of the property, and through his skill
and ability the mine is now remunerative; and such remarks can be truth-
fully made of other similar undertakings.

The low grade ores are no longer despised, and the long condemned tail
piles are being reworked.

Europe has acknowledged the lessening of the risk of mining ventures
since the various governments have. found the limits of their mineral belts
through the aid of scientific field work.

California, the largest State in the Union, excepting Texas, with a record
of having produced more precious metals from the same area than any
other piece of land in the world; a State within whose confines all of the
known metals and many species of the precious stones are found; .a tract
of land which, if fenced in with an impenetrable and insurmountable wall,
that there should be neither ingress nor egress, and then be caEable of sup-
porting many times more than the present number of its inhabitants on
its own productions, does not know its own geological formation, has no reli-
able statistics of its mineral production, and is unpardonably ignorant of its
capabilities. Other States in the Union have appropriated largely for geo-
logical investigations, and have been manifoldly rewarded for the expense.
Such judicious expenditures increase the wealth of the State, and thereby
enlarge the incomes of its inhabitants.

The solidity that has characterized California’s greatness is undoubtedly
due to the golden output that for four decades has annually added to the
world’s wealth. -

To show the high opinion in which the Mining Bureau is held, the citi-
zens of other States where mining exists are agitating the importance of
the establishment of a Mining Bureau on the same basis as ours. The
citizens of Colorado are now circulating a petition, to be presented to their
next Legislature, for the purpose of creating a similar institution with the
same laws and forms of government, and have corresponded with us upon
the subject.

The importance of the work being done by the State Mining Bureau
has exerted its influence in the Republic of Honduras, Central America,
as will be seen by the following extracts, taken from the * Honduras Prog-
ress,” dated at Tegucigalpa, April 26, 1888:

‘ HONDURAS GOVERNMENT MINING BUREAU.

“The increasing importance of the mining industry of Honduras is clearly
manifested by its augmented bullion output of precious metals, as well as
by the constant arrival of new mining parties from abroad, and the daily
discoveries of rich ore bodies, of which Honduras abounds, both on its
Pacific and Atlantic slopes. :
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“ Centuries ago, when the mineral fields of Honduras were in possession
of Spain, the world was amazed with the treasures of gold and silver
derived from this country. Centuries have gone by and were it not for the
great number of old Spanish mines and works left to us, and for the many
and rich lodes and deposits of valuable minerals, which are found in most
of the mountains, we might doubt the veracity of the old records which are
preserved as official documentsin the government archives at Tegucigalpa.

“We have now the mighty science in its many forms to help us, that
has made tools and machines, which, when compared with the implements
of the ancient Spanish miners, will contrast most favorably. Dynamite,
steam, and electricity are now used on the same lodes where centuries ago
fire, iron, and slave labor were employed.

“The improved methods of mining and milling have given us means to
reopen many of the old mines, which, it was thought, were lost forever.
The fact that there are in Honduras rich bodies of precious and economic
metals is now reéstablished beyond all doubt, and though the modern
mining industry of this country is yet in its infancy, Honduras, even at
this time, possesses mines which rival with the best of properties of any
mineral district outside of this country. .

“ General Don Louis Bogran, President of Honduras, desirous to bring
the mining interests of this Central American section prominently to the
front, has granted the most liberal mining laws and given valuable conces-
sions to foreign pioneer companies, that came here to develop our vast min-
eral resources.

“The necessity of establishing a government office, the purpose of which
shall be to further the mining interests of Honduras, has been felt for some
time. For this reason, President Bogran has decreed the establishment of
a Mining Bureau, on similar basis as those existing in the State of Cali-
fornia, and in most parts of Europe. Dr. R. Fritzgartner, Inspector-Gen-
eral of mines, who is now connected for a number of years with the mineral
development of this country, will be in charge of the office. The principal
feature of the work of the Mining Bureau will consist in the examination
of ores and minerals for their ecopomic and scientific value. A certain
amount of field work and exploration is to be carried on, as fast as time
and means will allow it. There will be at this capital geological and min-
eralogical collections of the Territory kept on public exhibition for study
and reference. Maps and drawings of the principal lodes and mines will
be kept in the Mining Bureau, to illustrate the practical development of
the ore bodies of this country. It is further intended to publisg annual
reports, relating to the progress of our mining industry, with communica-
tions of a scientific character, such as description of geological groups and
minerals occurring in Honduras.

“Parties interested in mining enterprises in Honduras, who live abroad,
may address the officer in charge of the Government Mining Bureau for
any information required pertaining to the general development of Hon-
duras. It is to be hoped that our mining men will take a sufficient inter-
est to forward samples of ores, wall rocks, and geological specimens to the
Mining Bureau, where a list of specimens and names cof donors will be
kept on file.

“Foreign societies, firms, and institutions, which pertain to science and
practical pursuits, are requested to favor the Honduras Government Min-
ing Bureau with their publications and duplicate specimens of minerals,
rocks, and fossils, which will be thankfully received, and the necessary
exchanges made with pleasure and promptitude.”
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The establishment of a State Museum was advocated as early as 1862,
as will be seen from the following extracts from a letter written by Profes-
gor J. D. Whitney, State Geologist, to Hon. Leland Stanford, then Governor
of the State.

After making mention of the topography, physical geography, etc., Pro-
fessor Whitney further writes: “If the necessary amount of money can be
raised to carry out these plans, California will in a few years be possessed
of a State Museum which will be of the highest value as a means of edu-
cation, and will be the depository of specimens of all that is scientifically
interesting or economically valuable on the Pacific Coast. Owing to the
peculiar condition of the country at present, I am not disposed to press this
matter, but the importance of securing our valuable collection from loss by
fire, and of placing them where they will be available, will make it neces-
sary that the consideration of this subject should not be deferred more
than a year or two, at the outside.”

It is but eight years since the Hon. George C. Perkins, Governor of the
State, affixed his signature to the Act, passed by the Legislature, for the
creation of a State Mining Bureau, yet in that short space of time Califor-
nia has become possessed of a Museum second to no other similar institu-
tion in the world, and the collection is daily studied by our people.

Gathering, arranging, and harmonizing has been a task attended with
many difficulties—especially in relation to veins and their metallic contents.

The field work was commenced on the first day of April and discontinued
on the fifteenth day of September, since which time the information col-
lected has been written up. A recapitulation has been attached to the
description of each mine, but it has been the endeavor to avoid, as far as
possible, tautology in the general descriptive matter. However, when it is
taken into consideration the shortness of the time in which the field notes
were prepared for press, any small, unimportant incongruities should be
overlooked.

The Trustees give almost daily attention to the affairs of the institution,
and to their unremitting zeal is largely due the position which the Bureau
holds among other similar establishments of the world.

To Mr. J. Z. Davis, Chairman of the Board of Trustees of the State Min-
ing Bureau, for his ardent and active interest, and generous gifts, we are
especially indebted.

Contributors of papers on special subjects are given under the names of
the respective writers. .

We wish to acknowledge our obligations to those who have so kindly and
courteously received and imparted information to the attachés of the Bureau.

The following list comprises the names of the field assistants: W. L.
Watts, J. H. Crossman, Samuel Locke, W. A. Goodyear, F. F. Thomas, C.
H. Aaron, Lowry Silver, A. McGregor, E. C. Van Blarcom, H. A. Whiting,
T. J. Quimby, A. Blanc, Dr. Stephen Bowers, Melville Attwood, Dr. W. D.
Johnston, J. F. O’Gorman, C. A. Ogden.

The list of questions used for the desired information is hereby appended,
but were in a number of cases unanswered—sometimes from inability and
at others for private reasons:

Name of mine”

Mining district.

Name of nearest town.

Direction and distance from town.

Vein—

Course.
Direction of dip.
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Degrees of diE.
Average width.
Dimensions of claim.
Length of ore shoot.
Tunnel or shaft.
Length of tunnel.
;’er-tfical depth from surface reached in turnel.
haft—
Vertical or incline,
Depth on incline, feet.
Vertical depth reached, feet.
Formation of walls—
Hanging.
Foot. >
antity of water coming in.
g’?ﬂd of pump used.
Name of compressor used.
(ind of pomg used.
ntity of powder used, in p
antity of steel used for drills.
o3t of mining per ton of ore.
Ooa:ng:rr JSoot in running tunnel.
Nu: of feet run per day.
Cost g Sfoot in sinking shaft.
Number of feet sunk per day.
Formation passed through.
Length of tunnel or shaft timbered.
Kind of timber used.
Cost of timber.
Distance from mine to timber.
Length of road built by the company.
Length of ditch built by the company.
Means of transporting ore to works.
Cost of transporting ore to works.
Character of ore.
Method of treating ore.
Description of mill or works.
Stam
umber of.
Weight of.
Drop in inches.
Drops per minute.
Duty per stamp—tons crushed in twenty-four hours.
Kind of metal used for shoes and dies.
Cost of shoes and dies per pound.
Wear of shoes and dies per ton crushed.
gcaumuty of water used in battery.
tlery screens—
Wire.
Punched.
Round punched.
Slot punched.
Size or number.
Dimensions (inside of frame).
Vertical or inclined.
Plates—

)

Size of apron.

Width of, in sluice.

Length of, in sluice to each battery.

Size of inside of battery.

Copper or silvered.

Inclination, — inches to the foot.
f:ﬁ‘ﬂd of feeders used.

Wear of shoes and dies, per ton of ore worked.
Chemicals used in pans.
Salt used in pans, per ton.
Water used in pans, per ton of ore.
Water used in aettlera,fer ton of ore.
Percentage of salt used in roasting ores.
Percentage of value saved—
In hattery.
On plates.

32"
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In pans.
On concentrators.
Loss of quicksilver, per ton of ore worked.
I‘Vam ojq ;_onccntratora used.
Ni ber o trators.
guanmy of water used on concentrator.
ulphurets—
Percentage of.
Nature of.
Value of, per ton.
In gold.
In silver.
Method of saving.
Method of treating.
Cost of treating, per ton.
Percentage of value saved in working.
Roasting furnaces—
Description of.
Number of.
Capacity of, tons in twenty-four hours.
Consumption of fuel, per ton of ore.
Percentage of silver chloridized.
Number of men—
In mine.
In mill.
OQutside work.
Total.
Average wages paid per day—
In mine.
In mill.
Outside work.
Cords of wood wsed per day—
* For steam.
For drying ore.
For roasting ore.
Cost of wood, per cord.
ies of wood used.
ater or steam power.
(State kind and size of engines or water motors; also, if water motors, quantity of
water used in each, and height of fall. Give measure of water in cubi¢ feet, if
ossible; if in miner’s inches, give manner of measurement.)
Cost ojP waler.
Developments.
Developments made during the year.
Proposed improvements.

MINERAL RESOURCES OF THE STATE.

CoNSIDERED BY COUNTIES.

In treating this branch of our subject, the several counties of the State
have been taken up in alphabetical order, as being an arrangement tending
best to promote convenience of reference.

Originally there were in California but twenty-seven counties; there are
now fifty-two. Klamath, one of the original counties, has been extinguished,
and the territory of which it was composed annexed to Siskiyou and Hum-
boldt. The term Branciforte, applied to one of the primitive counties, was
afterward changed to Santa Cruz, the name this county now bears.

COUNTY NAMES.
While the derivation and meaning of the names given to these fifty-two

counties will, so far as required, be explained in the proper place, it may,
as a means of obviating needless repetition, be here stated that the term
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San or Santa, where it occurs as a prefix, shows the county to have been
named after some canonized pergonage in the Roman Catholic calendar.
In like manner, other of these names, such as Sacramento, Trinity, Santa
Cruz, etc., commemorate some of the institutions, or represent certain of
the emblems of that church. Twelve counties have been thus named.
Though only one of the native Californian families has been honored by
having a county called after them, this distinction has been conferred on
three of the early American settlers in the country.

While most of our county names have been selected with due regard to
propriety and good taste, 1t must be conceded that the appellations be-
stowed on many localities in California, have been in violation of the rules
of both esthetics and fitness, this remark being especially applicable to
some of the early mining camps.

Looking over the map of California the extremely irregular contour of
most of the counties is noticeable.

There i8 not a single square county in the State, and but one that is rect-
angular in form, the same being true of the adjoining State of Nevada.
It will be observed that many of these counties are greatly out of proportion
as regards length and breadth, being long and narrow as well as of curious
outline. These peculiarities are due to the topography and river sys-
tem of the country, especially in the foothill region of the Sierra Nevadas.
The westerly slope of these mountains is eroded by numerous deep and
crooked cafions, separated from each other by high ridges or divides. In
laying out the counties, it was, as a general thing, found expedient to con-
fine a single county to one of these divides, making the rivers that flow
through these cafions their lateral boundaries. In other cases rivers,
mountain ranges, and the seashore largely determined the shape of the
counties, hence these irregularities and disproportions that distinguish the
map of California from that of the older States, more particularly those
occupying the prairie lands of the middle west, where it was practicable to
lay out the counties with the regularity of a checker-board. That some of
them are large while others are comparatively small is another feature of
these California counties, due to the peculiar conditions they obtained
when they were organized; while in the fertile and populous districts the
counties were restricted to a comparatively small area, in the sparsely peo-
pled desert and mountainous regions they were made to include a large
extent of territory, much larger, in several instances, than some of the sov-
ereign States of the Union; thus, San Bernardino County is more than
twenty-five times larger than the State of Rhode Island, more than fifteen
times larger than Delaware, and nearly three times larger than Connecti-
cut. There are in California thirty-nine counties each larger than Rhode
Island, thirty-two larger than Delaware, and sixteen larger than Connecti-
cut. San Bernardino County contains over twenty-one thousand square
miles, there being several other counties in this State that contain from
five thousand to fourteen thousand square miles each.

In generalizing further, it may be observed that the gold mines of Cali-
fornia occur at altitudes varying from two to three hundred feet to five or
six hundred feet above the sea level—the main auriferous belt lying be-
tween the heights of one and three thousand feet.

As regards climate, the wet and dry seasons prevail in the mining re-
gions as elsewhere throughout the State, the wet season being longer, and
the rainfall greater at the north, whence they diminish gradually toward
the south. The amount of precipitation increases also with altitude.
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This much of prefatory remarks has seemed necessary to a proper ex-
planation of the many features, including some striking peculiarities, com-
mon to the counties of California.

ASSESSED VALUE OF THE STATE BY COUNTIES.

CoUNTIES. 1887. 1888.
Alameda oo eeitcencceee e aaaa- $60,589,770 $66,918,510
Alpine....... 288,435 275,869
Amador. .. - 4,320,066 4,412,720
Butte........ 17,193,275 20,297,937
Calaveras.. - 4,198,139 4,224,070
Colusa. ...... R 22,893, 24,716,718
Contra Costa - 15,134.277 15,934,050
Del Norte.... 1,471,315 1,871,560
El Dorado 3,424,907 3,707,924
18,723,847 34,876,809
12,731,962 17,756,801
399,872 1,518,677
8,857,331 11,110,516
,992,858 ,682,931
2,384,541 ,553,155
99,416,402 102,944,061
10,416,674 10,981,946
1,624,866 1,875.395
10,404,962 11,288,355
11,726,853 14,917,870
2,863,178 3,078.598
1,183,734 987,444
14,582,544 15,442,857
13,350,807 14,437,355
6,329,519 6.367,333
9,380,373 10,098,294
2,255, 2,320,578
28.303. 33,897,435
5,589,131 6,265,503
20,441,690 26,500,680
8Ban Diego......... . 22,862,250 41,522,608
San Francisco. « oo oo iom it - 251,917,659 273,539,826
San Joaquin. ..o - ,497,636 38,689,149
San Luis Obispo . cooem oo o aaaas - 11,787.416 14,662,763
San Mateo............. . 10,400,686 13,702,825
Santa Barbara. ... L. . 15,159,059 003,387
Santa Clara .. ..o e aee . 43,483,031 53,031,413
Banta Cruz - cccoccame oo ciccmce e ceemcamamaaan - 8,707,156 10,704,389
hasta......... . 5,709,291 6,512,431
Sierra ... - 1,830,348 1,744,569
Siskiyou... R 5,747,423 6.776,354
£220) F:3 1Yo TR . 19,026,009 19,905,188
SONOMA - oo et aaee . 7,500,264 30,121,898
Stanislaus . ... oooiomaoo.. - 15,296,884 15,580,071
51017725 R, . 7,850,523 ,033,866
Tehama . oo coeomamaan oo 10,552,455 11,908,345
0 51131 RS . 1,092,832 1,149,664
RV TES . 15,224,012 24,286,023
TUOlUMNE - e e e e ccccccccnan- . 2,5634,4 2,572,809
Ventura - -ceooeoociiiiaaaee iaae ana . 6,595,420 8,855,251
D () U YRR 17,927,167 20,462,264
D 4 )« TR 6,617.070 7,017,753
Totals - o oo et e cecceme—eeeaaa—- $955,796,933 $1,108,044,877
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ALAMEDA COUNTY.

This county derives its name from the Spanish term “ alemeda,” signify-
ing a “grove of poplars,” many trees of this kind having by the original
settlers been here found growing along the streams. Alameda is bounded
on the north by Contra Costa, on the east by San Joaquin, on the south by
Santa Clara County and the Bay of San Francisco, and on the west by the
Bay of San Francisco.

As regards surface elevations Alameda is about equally divided between
mountains, hills, plains, and valleys; the Contra Costa range of mountains
trending northwest and southeast, strikes centrally across the county, a
broad and fertile plain lying between the western foothills of this range and
the Bay of San Francisco; skirting the bay is a large area of tule and
overflowed lands, these being the site of the extensive salt works elsewhere
remarked upon. In the Contra Costa Mountains occur many rich valleys,
through which course small creeks; these with some sloughs making up
into the tide lands constitute the entire water system of Alameda, there
being no river or large streams in the county.

Alameda is without timber other than some scattered oaks on the plains,
a few sycamores and cottonwoods along the creeks, and a sparse growth of
scrub oak and pine on the mountains; these cottonwoods being the so called
poplars of the Spaniards. .

To compensate for her paucity of timber and water, Alameda possesses a
rich eoil and an admirable climate, with superior facilities for transportation.
Throughout nearly her entire length she abuts on the Bay of San Francisco,
from which extend islands, a number of navigable inlets and sloughs,
while not less than half a dozen different railroads traverse the county in
various directions. Her mineral resources, noticed further on, without
being large are very considerable, additional value being imparted to this
class of products through the cheapness with which they can be transported
to market.

PETROLEUM.

The petroleum interests of Alameda County are at present at a stand-
still, but it is the intention of those concerned in the enterprise to resume
operations as soon as suitable arrangements can be made. Petroleum was
first discovered in Alameda County on the ranch of Joshua Brown,in S. 26,
T.28S.,R.2 E, M. D. M,, about four miles east from the town of Liver-
more. At the time of the earthquake in 1868, a subterranean explosion
occurred, which displaced large masses of the conglomerate and coarse
sandstone formation on this ranch, the rocks being in some places black-
ened as though large charges of blasting powder had been used. Simul-
taneously a spring of water commenced to flow about seventy-five yards
from the point of disturbance, the waters containing traces oty petroleum,
and consiggrable gas rising therefrom. This incident suggested the idea
of prospecting for oil and gas, and a drill hole ten feet deep was sunk in
the spring. This caused a viscous black oil of the consistency of tar to
flow in such quantities that a five-gallon can could easily be filled in two
hours. Prospecting was recommenced in 1875, and a well fifty-nine feet
deep was bored. Water and petroleum were struck at a depth of forty-five
feet, and continued to flow until the hole (which was not cased) caved in.
In 1886, a company, under the name of the Alameda Oil and Gas Com-
pany, bored a hole a few yards north of the first prospect, and at a depth
of about one hundred and sixty-five feet obtaineg a stream of water and
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some oil; the well was bored to a depth of two hundred and eight feet, but
no increase of either water or oil was recorded. This well still affords a
small stream of water, upon the surface of which a little petroleum collects,
and inflammable gas is given off in bubbles. g

STRATA MET IN BORING.

S o) | R R 5 feet.
8and rock. - oo iciicciiiieann e ememcececceeceeccs e an—an 160 feet.
Strata of pebbles as large as peas ... ... cceooii it iiiiciecicecicaceaaes 43 feet.

Sand rock at finish. -
208 feet.

Immediately above the spring which was oPened by the earthquake in
1868, the sand rock can be exposed by shoveling. It dips to the south-
west at an angle of about 30 degrees, and is overlaid by a stratum of clay
containing carbonaceous matter. The rocks cropping out from the sum-
mit of the hills overlooking the spring are conglomerate and coarse
sandstone, the formation being so displaced as to destroy all appearance
of stratification. A boring was made by the Livermore Oil Company,
about eight miles east of Livermore, in the direction of Corral Hollow, to
a depth of about three hundred and fifty feet. Prospecting for oil was
commenced in this neighborhood several years ago, oil having been ob-
served upon the surface of a spring a few yards southwest from the boring
of the Livermore Oil Company. Sandstone and shale upon the west bank
of this spring are impregnated with oil. Oil was also discovered at an
early day in the Palomares Cafion near Haywards. A small shaft twenty
feet deep was sunk in a spring, six miles northeast of that town; salt
water and a dark colored o1l raised nearly to the top of the well, both of
which disappeared after the earthquake of 1868.

COAL

The only recent developments in the coal measures of Alameda County
arein the eastern extremity of the Livermore Valley, upon the west side of
the dividing ridge, between it and Corral Hollow. Coal was first pros-

cted for at this 1;])oinl; about thirteen years ago, the locality being then

nown as Harrisville.

THE LIVERMORE COAL COMPANY.

This company was organized in 1875, and discontinued after eighteen
months’ run. The works of this company are situated at the west end of
the ravine in which the Livermore Valley terminates, towards the east.
The bunkers, tramway, and shaft house are all standing. These works
are said to be four hundred feet deep, but are now filled with water to
within one hundred feet of the surface. The formation dips at an angle
of 35 degrees.

PENDARIN COAL MINE.

This mine, about six or seven hundred yards further up the ravine, was
opened by Jenkin Richards, and subsequently bonded by D. Gutman, of
Livermore, who, in February, 1888, organized the Livermore Coal Mining
Company. .

THE LIVERMORE COAL MINING COMPANY.

The land now held by this companyis one hundred and sixty acres, being
the southwest } of Sec.26,T.3 S, R.3 E.,, M. D. M. Work was com-
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menced on this property in 1882, by running tunnel No. 1 and incline No.
2 (see diagram).
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DIAGRAM OF EASTERN EXTREMITY OF LIVERMORE VALLEY, ABOUT EIGHT MILES FROM
LIVERMORE.

Penadrin Mine.

0. Old works of Livermore Coal Company.

1. Tunnel commenced by Richards, and continued by Gutman.
2. Incline opened by Richards.

3. Inclined shaft opened bﬁGutman.

4. Long tunnel opened by Richards.

5. Blacksmith’s forge.

6. Incline opened by Richards.

7. Coleman Tunnel. .

8. House on Coleman claim.

At both these openings, and also at an incline shaft No. 3 further up the
side of the ravine, the strata dip to the north at an angle of 30 degrees to
35 degrees. The tunnel No. 1 runs in a northerly direction, and is about
one hundred and twenty-six feet in length, and as will be seen by referring
to the table below, penetrated strata of clay and sand; coal was reached
after tunneling a distance of about ninety-four feet; this seam was only a
few inches wide, and mixed with clay and shale. A stratum of clay con-
taining seams of gypsum was then encountered; this hardened somewhat
as it approached, and formed a footwall to a second vein of coal. This vein
was a little over two and a half feet wide, but broken and mixed with shale
and gypsum.

TABLE
Showing Character of Strata ptme«il4 through in tTl’uf.I’ﬂwer Tunnel, Pendarin Mine, and their
ppr c!
CHARACTER OF STRATA. Th‘i‘cl”s‘r::'i“:g’“‘_
Sand, interlaced with sandy shale ... ... ... ... .. ... 90
..................................................................... \
Thin stratamof clay. .. ... ... | .
containing L . VU S
Hard stratum -f;:gs .................................. r
White sand . ii'fﬁ'i") ............................... )
Clay snd coal CheB) ... o iciiaieioo.
eontaining more coal (6 to 18 inches) ... ... ... ..., } 13
Y. oon g 8eAMS Of BYPSUM .o oo oo e ci e o 28
.......................................................... 24
_ ,(vhila sandstone) . ... oo iiiiieon. 126
R ER I

Thinking that the vein would consolidate as it went deeper, the inclined
shaft, No. 3, was opened in 1887, a short distance higher up the side of the
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ravine. After sinking one hundred and ten feet, forty feet being directly
on the vein, the formation became more solid, and perseverance was re-
warded with a vein of good coal over two feet wide. This vein likewise
dips towards the north at an angle of 35 degrees. The lower incline, No.
2, which is not much more than one hundred feet northeast of the tunnel,
No. 1, is sunk directly on the vein. Within a few feet of the commence-
ment there is a fault of about five feet, and for some twenty-tive feet the
vein pinches out. This working is now partially filled with water. It is
stated that the vein at the bottom is four and a half feet wide. About
two thousand feet higher up, upon the same side of the ravine towards
northeast,"is another working, No. 4, also on the land held by the Liver-
more Coal Company. This consists of a tunnel running in about three
hundred and twenty feet. Here the strata dips to a trifle west of north
and at an angle of 40 degrees. This is probably the same vein that was
worked on the Coleman property, upon tﬁe opposite and southeast side of
the ravine; it is, however, reached by cutting through the underlying,
instead of the superimposed strata, the latter being the case in the Cole-
man Mine. The strata passed through differ somewhat from those at the
lower level, as will be seen by referring to the table below, or to the speci-
mens in the Museum of the State Mining Bureau.

TABLE *

Showing Character of Strata passed through in the Upper Tunnel, on the Property held by the
Livermore Coal Company.

|

A notable feature of this series is the forty feet of white sandstone,
streaked with oxide of iron, from which water was exuding in some places
along the iron-stained bands. The vein of coal at the end of the tunnel
appears to be more compact than at the lower working; it lies between a
footwall of clay shale and a headwall of brown sand rock.

THE COLEMAN MINE.

This property, No. 7 in the diagram, is situated about fifteen hundred
feet a little east of north from the upper tunnel on the pr(g)erty of the
Livermore Coal Company, and covers an area of two thousand eight hun-
dred acres. Considerable work has been done on this claim, but it has
lain idle for several years. A tunnel here penetrates the formation in an
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opposite direction to those already described. At a distance of about three
hundred and twenty feet from the mouth this tunnel has been crosscut, an
incline running east upon the vein in one direction, and a winze being
sunk, also upon the vein, a short distance to the west. These workings are
caved in many places, and are in a dangerous condition. More work has
evidently been done upon this mine, but the first portion of the tunnel,
from its mouth to the coal vein, and thence down the incline to the east,
was alone in a condition to render exploration compatible with safety.
The formation upon this side of the valley is very much more disturbed
than upon the west, in many places so much so as to render the dip of the
measures difficult to determine. The coal vein, which is about five feet
wide at the bottom of the incline, above mentioned, dips a little west of
north, at an angle of 70 degrees. Reference to the following table will
show the character and approximate thickness of strata penetrated between
the mouth of the tunnel and the vein. A prominent feature of this for-
mation is the occurrence of strata of clay and shells.

TABLE
Showing Character of Strata passed through between the Mouth of Tunnel and Vein in the
Coleman Mine.

Analysis of coal from the Livermore Valley, made by Professor Thos.
Price for the Livermore Coal Mining Company:

Number 1.
Water 18.08
Volatile carbonaceous matter 39.30
Fixed carbon_........_....... 35.61
. ) P 7.01
b e 7 Y N 100.00
Number 2.
WAt er . L e e eecacecceceeceeecececememme—meceaann 20.78
Volatile carbonaceous matter - ... .o ocoe i cacccmciceccccecmccaaann 3100
Fixed carbon...... e e e e e emmemeememeaeecaemeeeeeemeeeeeeeemen—e—nn 4246
7 ) - ISP 5.70
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On the east side of the divide at Corral Hollow, the Eureka, Alameda,
and Pacific Coal Mines are situated, but they have long been shut down.

COAL NEAR HAYWARDS.

Several years ago coal was prospected for in the vicinity of Haywards,
but the veins were too small to warrant a prosecution of the industry.
Upon the ranch of W. Haywards, one and one fourth miles east of the
town, a shaft of over two hundred feet was sunk; also upon the Heller
ranch, two and one half miles east of Haywards, a shaft was put down to
about the same depth, and a drift run of some one hundred and fifty feet.
A small quantity of coal was taken out, but operations were stopped by
water.

SALT.

Probably the most important mineral industry of Alameda County is
the recovery of salt from the waters of San Francisco Bay. This business
is carried on extensively upon the east shore of the bay, in the neighbor-
hood of Alvarado and Mount Eden. At the former place Messrs. Plum-
mer, Barton, Quigley, and others have their works; at Mount Eden are
the works of P. Marsicano and the Union Pacific. At present some of the
-works are shut down (it is stated by the salt trust, to avoid an over-produc-
tion). Two methods are employed in Alameda County for the recovery
of salt from sea water. One is by complete natural evaporation and gath-
ering the residue ; the other by allowing tanks of sea water to evaporate
until a saturated solution is obtained, from which the salt is recovered as
it crystallizes.

THE QUIGLEY SALT WORKS.

The first process is at use in the salt ponds of the Messrs. Quigley, of
Alvarado. At these works a pond covering four hundred acres, and sur-
rounded by a levee, is filled with sea water at spring tide. This pond is
divided into tanks, such as A, B, C, as shown in the diagram, and as the
density of the water in the tanks increases by evaporation, it is pumped by
windmills from tanks A and C into B, until tang(OB is filled with strong
brine. This brine is pumped into reservoir D, which is filled to a depth
of twelve br thirteen inches.

Qowd, bovowng w90 | S,
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-Here the density of the liquid rapidly increases, and the salt commences
to crystallizez. When a crust one and a half inches in thickness has
formed upon the floor of the pond, the salt is scraped up. After gathering
the salt, whatever mother liquor (bittern) remains is run off, no effort being
made to recover any of the elements it may contain. The best and whitest
salt is obtained in warm, windy weather, the wind forming ripples in the
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solution, which wash the rapidly forming crystals. In still, hot weather,
the salt has a yellow tinge. 1t takes about three years for a pond to get into
a suitable condition for the production of salt. In that time a peculiar
“skin” grows over the bottom, this protecting the solution from contamina-
tion by carthy matter. These works have been running for twenty years.
Their output has been from two thousand five hundred to three thousand
tong per annum. The price obtained has varied from $9 to $20 per ton.
The second process is in use at the California and Union Pacific Salt
Works, in the vicinity of Mount Eden.

THE CALIFORNIA SALT WORKS.

The works of this company are situated about half a mile southwest from
the Mount Eden railroad depot. The plant consists of fifty salt ponds,
" which are arranged in “schools” (rows), together with several large reser-
voirs, one of which is three miles in circumference, the whole covering two
thousand acres of land. The sea water is let into the larger reservoirs,
and from there is pumped by windmill into the smaller pends, and from
one pond into another, each pond increasing in the density of its solution.
When a saturated solution has been obtained, the salt crystallizes upon the
surface; it then falls to the bottom of the liquid, where it accumulates.
When it has collected to a depth of three or four inches, it is raked out and
Fi]ed on platforms to dry. The crude material thus obtained is shipped
rom these works to San Francisco, where it is manufactured into the finer
grades of salt by the American Salt Company. In their works the salt is
placed in galvanized iron driers, heated by steam, each drier having a
capacity of twenty-two tons per day. When thoroughly dried it is ground
in burr mills to various degrees of fineness, for dairy and household use.
The capacity of the California Salt Works at Mount Eden is fifteen thou-
sand tons per annum; that of the mills of the American Salt Company in
San Francisco one thousand two hundred tons per month.

CHROMITE.

A large body of this mineral has been mined at Cedar Mountain, which
rises to the height of three thousand nine hundred feet, in the southeast
corner of the county.

DOUGLAS MINE.

A steep ascent of several miles from the Livermore Valley leads to the
Douglas Mine, which is situated in the S.W. } of Sec. 26, T.4S.,R.3 E,,
M. D. M., and is nearly a mile from the top of the mountain. It consists
of a series of tunnels and cuts, exposing irregular veins and masses of
chromite, sometimes six feet or more in width,and in places pinching to a
few inches, as is customary with such deposits. About three thousand
tons of this ore have been shipped, the price obtained being $10 per ton,
free on board the cars at Livermore.

CEDAR MOUNTAIN CLAIM.

This property is situated almost at the summit of the mountain, on the
S.E. § of Sec. 26, T.4S.,R. 3 E, M. D. M. The opening is on the north
side of the summit on this claim, in an incline now partially choked with
debris; a body of chromite two feet wide is here exposed. About forty
yards to the north, further down the mountain, a tunnel penetrates the
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CALIFORNIA SALT WORKS.
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hill for a distance of a little over one hundred feet. It is cut in a light
colored, decomposed serpentine, in which all the chrome deposits of Cedar
Mountain occur. The chromite is found in pockets and masses, distrib-
uted through this rock. At the end of the tunnel there is a little chromite
scattered through the formation. but, like all chrome deposits, it is likely
to open out again into masses and pockets of various dimensions. About
a quarter of a mile to the south, upon the southern slope of Cedar Mount-
ain, are the lower workings of the Cedar Mountain claim. They are a
series of prospect holes. tunnels, and cuttings, disclosing a broken vein of
chromite that appears to have exhibited the characteristic eccentricities
of that mineral. About two thousand tons of chromite, all told, have been
taken from the claim, and sold for $10 per ton. At several points upon
Cedar Mountain are prospect holes which have yielded a small amount of
chromite.
BUILDING STONE.

There is much excellent building stone in Alameda County, in many
places so situated as to possess exceptional facilities for transportation.

ALTA MONTE QUARRY.

This quarry is situated about half a mile from the station of that name,
on the Central Pacific Railroad, and about fifty or sixty feet of excellent
freestone is here exposed by quarrying. .The strata dip to the southwest,
at an angle of about 30 degrees. Blocks of stone thirty by six by six
feet can be readily obtained. The owner, a practical quarryman, states
that almost any size that may be required can be taken out. This rock is
of a superior quality of gray sandstone, and was chosen for the construc-
tion of the Polytechnic Institute, in San Francisco, and for the last fifteen
years it has been used for cemetery work and building purposes. It can
be put free on board the cars at Alta Monte for 70 cents per cubic foot.
The most peculiar feature of this formation is the rounded bowlders which
are found embedded in the sandstone. These are of all sizes, running
from a few pounds to many tons in weight. They are a much harder rock
than the sandstone in which they are inclosed, and are evidently water
worn bowlders, owing their spherical shape, no doubt, to attrition in pot
holes, like the spherical stones and bowlders in the Upper Stanislaus and
Tuolumne Rivers.

BUILDING STONE TO THE WEST OF LIVERMORE VALLEY.

A smooth working freestone occurs abundantly in the hills which shut
in the Livermore Valley upon the east. It has been quarried to a limited
extent, one mile from the village of Sufiol. That principally utilized is the
displaced sandstone rocks from the slopes of the hills and the creek beds.
These afford an excellent building material, being durable and taking a fine
finish, although exposure to the weather has made them harder to work
than the freshly quarried rock. This sandstone crops out upon the land
of the Sufiol Improvement Company, about three hundred yards from the
Central Pacific Railroad, in the western outskirts of Sufiol; indeed, at many
places along the line of railway through the Sufiol Cafion, at the point
referred to, where a small quantity of stone has been taken out, the strata
dip to the south at an angle of 50 degrees.
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THE FARWELL QUARRY.

Further westward up the Alameda Cafion is the sandstone quarry of
Mr. J. D. Farwell, three and one half miles northeast of Niles, in %ec. 2, T.
4S,R.1 W, M. D. M. This quarry has been worked since 1868. It is
one mile from the Central Pacific Railroad. Stone from this quarry was
used thirty years ago for monuments in the Centerville cemetery, which
are still in a good state of preservation. It was also used in the piers and
abutments of the bridges on the Central Pacific Railroad through Alameda
Cafion, and appears all the harder for the exposure. Hewn slabs eight
feet by one and a half feet by ten inches have been taken out, and blocks
that have weighed over four tons. This stone was also used in the Bald-
win building, on Market Street, San Francisco, and in the building of the
Fisher Packing Company, on Commercial Street, and for bases and cop-
ings in the cemeteries. There are three varieties of stone in this quarry—a
drab, and a fine and coarse gray variety. The coarse gray and the drab
occur in the first portion of 5:e quarry, and the fine grained gray about
half a mile further up the cafion. The strata here dip a little to the west
.of south at an angle of about 70 degrees. Of the coarser grained gray rock,
there are some half a dozen strata, varying from two and a half to ten feet
in thickness. Above the coarse gray and underlying the drab colored
sandstone is a stratum of conglomerate about five feet in thickness. The
drab colored sandstone which maintains pretty much the same dip and
angle as the gray, consists of a series of strata aggregating probably over
one hundred feet in thickness, but it is so covered with earth and brush as
to make anything like accurate measurement a matter of difficulty. The
fine grained gray variety crops out about half a mile to the northwest of
the quarry now opened. An extensive ledge is disclosed dipping approx-
imately at the same angle as the strata in the quarry below. No work has
vyet been done upon it, but it is an available source of an immense amount
of building material. Several sandstone quarries have been worked in the
neighborhood of Haywards. That of J. Houcherincho, eight and a half
miles from Haywards; J. Dobble’s, seven miles, and the quarry of Eudice
& Rue, three miles. The stone is of fair quality, and some has been
shipped to San Francisco, but the distance to the railroad precludes it
from anything but local use. ¢
LIME,

Lime was formerly manufactured at Mission San José, but scarcity of
fuel coupelled an abandonment of the enterprise. There are two kinds
of limestone in the neighborhood—a white chalky variety, which may be
seen cropping out below San José Peak, and a compact fossiliferous lime-
stone, which 18 exposed underlying the sandstone at the landslide on the
same mountain.

MANGANESE.

The manganese mine in Corral Hollow has not been worked since the
spring of 1887. Over one hundred tons of manganese ore. are said to be
lying on the dump.

MINERAL SPRINGE.

The Aqua de Vita Springs are situated in the Arroyo Mucho, southeast
from Livermore, upon the foothills of Cedar Mountain. Here are four
principal springs, around which the proprietor, Mr. Mendenhall, is build-
Ing up a popular resort. Upon the side of the ravine in which they occur
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are two cold mineral springs, an analysis of which, by Messrs. Falkenau
& Reese, of San Francisco, gave:

Grainsin

One Gallon.

Calcium Carbonate (CaCQy) - oo oo it ciceiicmceccennae- 15.500
Magnesium Carbonate (MgCO,) . 8.893
Sodium Sulphate (Na,S0,) ... . 12.446
Sodium Chloride (Na®l) —__.... .- D 3687
Silica and Alumina (8iOg, Al4Og). oo ommr e e 420
L6373 7 PPN . 40.946

At the bottom of the ravine are two sulphur springs. The adjacent hills
are formed of sandstones, shales, and conglomerates, in all stages of meta-
morphism. In the immediate neighborhood manganese apd marble are
said to have been discovered, while upon the Aqua de Vita ranch itself
ocherous earths, both red and yellow, occur abundantly, yielding a natural
paint which is in considerable demand for local purposes. A cutting upon
the grade leading down to the spring exposes three or four feet of this
ocherous deposit.

MISSION S8AN JOSE HOT SPRINGS.

About two miles southeast of the Mission of San José are the most notable
warm springs in Alameda County. There are four warm springs on this
ranch, the waters of which are said to reach the temperature of 80 degrees
Fahrenheit. The water of these springs does not deposit any sinter, but is
constantly bringing up sand, which necessitates the cleaning out of the
springs from time to time. The taste of the water is pleasantly saline and
slightly sulphurous. Intermittent bubbles of gas rise with the water. This

as does not appear to be inflammable, and is most likely carbonic acid.
he medicinalpvalue of these waters was well known to the Mexicans in
the early days of California history.

ALPINE COUNTY.

’J*:e name of this county denotes its origin, the topography and scenery
of the region it covers being of the most pronounced Alpine type. For
boundaries this county has the State of Nevada on north and east, Mono
County on the east, Mono and Tuolumne Counties on the south, and Cala-
veras, Amador, and El Dorado on the west.

TOPOGRAPHY, SCENERY, ETC.

Alpine is a mass of mountains, cleft by a few deep valleys, its altitude
rangin§ from four thousand five hundred to eleven thousand feet above the
level of the sea. Half the county lies along the easterly slope of the Sierra
Nevadas, its westerly boundary being the crest of these mountains. Stand-
ing to the east is the lofty outlying peak known as Silver Mountain, con-
nected with the main Sierra by a notched and jagged cross chain, which,
seen from the north, presents a contour diversiﬁecf along its whole extent by
precipitous cliffs, turreted rocks, and far upshooting spires, resembling at
some points a vast cathedral, and at others a castellated ruin. There is
not in the State a more picturesque, wild, and broken district than this.

Few counties in California are better watered and timbered than Alpine.
The two main forks of the Carson River, having many confluents, some of
them large streams, traverse the county centrally from north to south.
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These streams serve the double purpose of furnishing conduits for floating
down timber and fuel to the country below, and an immense water power,
which can be made easily available for the propulsion of machinery. Al-
though most of the timber in the valley and along the foothills has been
cut away, the Comstock mines having obtained much of their timber and
fuel here, the mountains further back are still covered with heavy forests,
the inroads made upon them by the woodman being inconsiderable.

THE MINES.

The lower middle portion of Alpine abounds with gold and silver-bear-
ing lodes, a majority of them being of regular formation and large dimen-
gions. But the most of the ores here, besides being of rather low grade, are
apt to be more or less base, rendering their reduction difticult and some-
what expensive. As a consequence, the business of mining for the precious
metals, gzgan here more than a quarter of a century ago, has not proved
generally successful. The county has, in fact, had an unfortunate, not to
say disastrous, mining history. The above natural difficulties have been
supplemented by a good deal of bad management, some of it due to ignor-
ance and inexperience, and some perhaps to causes less excusable. But
then it must be remembered that the work performed here at the start
was done under the confusion and excitement incident to the Comstock
discoveries, when all were novices in silver mining.

The bullion output of Alpine, never much larger than it is at present,
ranges from $30,000 to $35,000 per annum. That this amount will undergo
early increment, and ultimately, perhaps very soon, reach much larger
g:oportions, we have good reason to believe. Besides plenty of good tim-

r close at hand, and much water power that can easily be turned to
practical account, most of the lodes in this district, by reason of the steep-
ness of the mountains in which they occur, can be exploited to great depths
with comparatively short tunnels. In addition to gold and silver, this
county contains valuable deposits of copper, lead, and iron.

“Uncle Billy Rogers” Copper Mim—gietuated in Hope Valley, in the
northwest angle of the county, is said to be the first (Y:posit of this ore
ever opened in California or anywhere on the Pacific Coast; the consid-
erable developments here ante-dating the Comstock discovery by several
years.

MONITOR DISTRICT,

Northeast from Markleville, was from 1860 to 1880 the seat of extensive
mining, having had within a radius of four miles several mines in full
operation. The most important ones were, Colorado No. 2, Advance, Lin-
coln, Last Resort, Manchester, Winchester, Highland Mary, Globe, Im-
perial Group, Colorado Group Nos. 3 and 4, Hercules, Live Oak, North
Colorado, North Tarsus, and Union.

The Colorado No. 2 has been worked more extensively than any other
mine in the district. The mine was worked by a tunnel which is at pres-
ent inaccessible. A large quantity of ore was taken out of the mine at
different times and worked at the company’s mill, situated at the mouth
of the tunnel. The mill has twenty stamps, with a roasting furnace of
the reverberatory class, capable of roasting about three tons of concentrates
n twenty-four hours. The method of extraction is by battery, then run
over Frue concentrators, and the concentrations roasted, chlorinated, and
lixiviated. The ore is found in the Colorado in chimneys or deposits. The

mineral exists in the form known as sulphurets. From information re-
4”
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ceived over $100,000 were taken out of the mine. During the working of
this mine no walls were encountered, but judging from the surface indica-
tions the walls are porphyry. The mine and mill are at present inactive.

The Advance Mine is an extension of the Colorado No. 2 on the south,
and is developed by a shaft four hundred and fifty feet deep. From this
shaft several crosscuts and drifts were run, taking out a large quantity of
ore, which was milled at the “Old Confidence” mill on Carson River,
about two miles from the mine. The method of extraction was by the
‘““Washoe” process. At present the mine is inactive.

The Lincoln Mine is an extension of the Advance, lying south. A tun-
nel was run to a distance of four hundred feet, but the funds becoming
exhausted work was suspended.

The Last Resort is another prospective mine south of the Lincoln, upon
which a tunnel was run to a distance of five hundred and forty-eight feet,
but was then discontinued. The tunnel will have to be driven several hun-
dred feet more before it will crosscut the ledge.

The Flint Mines, south of the Last Resort, are also prospective mines.
There are four locations in the Flint group, of six hundred by fifteen hun-
drecli{ ffet. covered by a United States patent, but they are not being
worked.

The Marion Mine is a parallel vein to the Advance, southeast. It was
worked through a tunnel five hundred and fifty feet long, which crosscuts
the vein at a depth of one hundred and fifty feet. A large quantity of ore
taken out is now upon the dumps, and is said to be good milling.

MOGUL DISTRICT

Is situated north of the Monitor, and has within her boundaries several
mines.

The Morning Star Mine is developed by a shaft and tunnel. Shaft, two
hundred and twenty-five feet; tunnel, one thousand two hundred feet. The
tunnel was run from Mogul Cafion, and strikes the shaft at a distance of
one hundred and fifty feet from the surface. At the point of intersection
of the tunnel with the shaft, a drift was run one hundred and fifty feet
north, at which point a winze was sunk forty feet. All of this development
was done on ore. The ore is difficult to handle and expensive to work,
being in the form of enargite. The walls of the mine are porphyry. In
1882 Mr. Louis Chalmers purchased the mine and took out ;%out seven
hundred tons of ore, which 1s said to have paid handsomely for the expense
of reduction.

The Polaris Mine, now being worked by Messrs. Coleman and Hawkins,
is supposed to be an extension of the Colorado Mines, north. A tunnel is
being run along the course of the vein to tap a prospective ore shoot which
crops out at the surface, and carries much galena.

O’Byrne Mine lies to the northwest of the Polaris, and is developed
by tunnel and shaft.

The Leviathan Copper Mine is on the east side of Mogul District. The
property is developed by two tunnels, six hundred and one thousand feet
in length, respectively, the latter tapping the ledge at its face at a vertical
depth from the surface of three hundred feet.

SILVER MOUNTAIN DISTRICT.

The IXL Mine is situated about one and one half miles from the town
of Silver Mountain, in Scandinavian Cafion. A shaft is sunk to a depth
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of four hundred feet in the mine, but at present is inaccessible. A twenty-
stamp pan mill was built for this mine in 1876, but was never operated.
For what reason could not be ascertained. The ore taken out of the mine
was milled at the Exchequer Mill. The mill is an eighteen-stamp roast-
ing mill, and was built to work the ores from the IXL and Exchequer
Mines, both mines and mills being owned by the Isabella Mining Com-
pany. At present the two mines are inactive, through the absence of Mr.
L. Chalmers, who is in London on some business connected with the tunnel
which he is running to crosecut the IXL and Exchequer Mines. This
tunnel was commenced some years ago, and is in a distance of four thou-
sand four hundred feet, or about halfway towards the mines. When it
crosscuts the ledge it will have a length of eight thousand five hundred
feet, and a lift of two thousand feet.

The Lady Franklin Mine is situated on the south side of Scandinavian
Cafion, and was worked by shaft to a depth of about two hundred feet.
gome ore was taken out; the assay value not known; remains in the

umps.

Thif Pennsylvanta Mine, south of the Lady Franklin, is a prospective
mine, and is developed by a tunnel eight hundred feet long crosscutting
the vein at a depth of five hundred feet from the surface. There is some
ore upon the dump, the value of which is not known. Width of the vein
is six feet. Both the walls of the mine are granite, and upon the footwall
there is a gouge of clay about three inches thick.

Garfield, formerly the Washington Mine, to the southeast of the town
of Silver Mountain, has a prospecting tunnel running three hundred feet
in country rock and four hundred and fifty feet along the line of the vein,
reaching a vertical depth of one hundred feet from surface. Average
width of vein about eighteen inches. The gouge along the footwall is
about three inches thick. The walls are slate. Mammoth, Silver Creek,
and Mountain Mines lie to the northwest of the Garfield.

The Mammoth Mine is opened by a tunnel one thousand feet in length,
five hundred feet from the end of which a drift was run four hundred feet
to the northwest, but encountered only a small seam of quartz.

Silver Mountain is a prospective mine, and has two tunnels, one of eigh-
teen hundred feet and one of three hundred feet. In the eighteen hundred-
foot tunnel a seam of quartz was crosscut at a vertical depth of about three
hundred feet from the surface. This seam appears to be the vein or ledge,
and it is ible that further developments may uncover a ledge of some
value. The work on this property was done in 1864, when mining was car-
ried on without the knowledge or appliances of the present time.

SILVER KING DISTRICT,

Northeast of Silver Mountain, was in 1864 the seat of large mining explora-
tions. A large quantity of ore was extracted from these mines, and milled
at a profit. It may be that with the gresent cheapness of labor and im-
proved apﬁ}iances many of the mines of Alpine County could be profitably
worked. The formation of the country rock in Silver King I?istrict is
slate and porphyry, and has a northwesterly and southeasterly direction.
At present there are no developments being made.

est of Markleville four miles, in Hot Springs Valley, are situated hot
springs said to be noted for their curative properties. In this valley is a
large deposit of limestone of a very good quality.
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HOPE VALLEY AND BLUE LAKES JOINT DISTRICTS.

The Altura Mine is the principal mine in this district, and one of the
oldest worked mines in Alpine County. The claim was first located in
1856, and work has been done on the mine from time to time up to the
present. It was worked by the Oak Valley Mining Company previous to
1864, and since that date by Mr. Barnes, wgo has sunk a shaft one hundred
and sixty feet deep, erected hoisting works and outbuildings. The shaft
in about the center of the vein is in ore of low grade. At the bottom of the
shaft two crosscuts were run without having encountered either wall; one
towards the foot-wall a distance of thirty-five feet, the other towards the
hanging-wall a distance of sixty feet. The ore was worked at the Mexican
Mill, on the Carson River, and a fair return received. Two other shafts,
of seventy-five feet and thirty feet deep, respectively, are sunk south of the
main shaft, and show the same indications as the latter. In either case no
walls are met with, but according to surface indications the walls are slate
and granite. A tunnel was started about six hundred and fifty feet from
the main shaft and run to a distance of thirty feet. Should this be con-
tinued and crosscut the vein it would leave banks of two hundred and sixty
feet on each side of the shaft. In running the crosscut toward the hanging
wall, ore containing an appreciable quantity of nickel was found.

N1l Desperandum is a prospective mine south of the Altura, has a shaft one
hundred and twenty feet deep, and a tunnel one hundred and fifty feet long,
which crosscuts the vein about one hundred feet from the surface. The
average width of the vein is about twelve feet, and the ore is of low grade.
In the shaft, at a point sixty feet from the surface, a drift was run along
the line of the vein a distance of sixty feet, showing much low grade ore.
The wallg are slate, with a clay gouge resting on the footwall.

The Round Top and the Black Mines are two prospective mines south of the
Nil Desperandum. Round Top has a tunnel five hundred feet in country
rock without having reached the vein. The surface indication looks favor-
able; the Black has a shaft fifty feet deep in ore of low grade; nothing.

The New York Mine has a tunnel one hundred and fifty feet in country
rock, which crosscuts the vein twenty feet wide at a vertical depth of one
hundred feet from surface. The walls are slate, with a good clay gouge of
about four inches thick on the footwall. The value of the ore is unknown,
as none of it has been milled. In this district, as well as other districts in
Alpine, are many more prospects which may some day become of value to
our mining industry.

The county has not recovered from the setback received in the early
days of its mineral excitement. Its mines and reduction works were prin-
cipally in the hands of inexperienced parties, who knew but little of mining,
and less of metallurgy. The manner in which the attempted development
of the mines was made, and the method employed (Washoe process) to
recover the precious metals from the ores showed, in most cases, unpardon-
able ignorance. I am informed that some of the superintendents knew
nothing of what their requirements should be, and that some of the metal-
lurgists scarcely knew the definition of their calling. The lesson has been
learned and dearly paid for, but then with our present knowledge of min-
ing and metallurgy a success dut of failure is possible, and Alpine County
may be soon numbered among the contributors to the wealth of our State.
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AMADOR COUNTY.

This county, named after one of the old Spanish families of California,
is bounded by E1 Dorado on the north, Alpine on the east, Calaveras on
the south, and by San Joaquin and Sacramento Counties on the west.

PHYSICAL FEATURES, TIMBER, ETC.

The eastern half of Amador, extending into the high Sierras, is elevated
and rugged, the surface being cut by many deeg ravines. In this elevated
region are several small but deep and beautiful lakes, the water cold and
of surpassing purity. This part of the county is covered with magnificent
forests of pine, spruce, and cedar. The western half of Amador occupies
the foothill country, more sparsely timbered, but almost as rugged as the
mountain section, these foothills bein? the site of the gold mines. The
upper Sart of Amador is one mass of granite, the geological formation,
lower down, consisting mostly of slate, belts of limestone, and diorite
(greenstone). .

MINES, MINERALS, AND MINING.

Amador, while admirably adapted for fruit and vine growing, possessing
also some other agricultural resources, is notably one of our foremost min-
ing counties, its annual bullion product being now the largest, probably, of
any county in the State. There are in this county not less than twenty-
five quartz mills, nearly all of them in active operation. These mills carry
a total of over six hundred and fifty stamps. Along the broad gold-bearing
belt, known as the “mother lode” of California, which holds its course
across the county, the principal mines and mills are situated, there being
here, within a distance of fifteen miles, as many as twenty large companies
engaged in vein mining, the properties of nearly all being equippes with
first class plants.

Besides her quartz mines and auriferous deposits, Amador produces some
copper and coal (brown lignite), and is rich in marble, limestone, free-
stone, etc. At a number of localities in the county, notably near the
towns of Volcano and Oleta, diamonds have been found by the miners
engaged in gravel washing. Some of these diamonds have been of fair
size and good quality, and occurred in sufficient quantity to have made
search remunerative, had the gravel accompanying them been more easily
disintegrated. Some of the stones found here sold in the local market
for $50 or $60, their intrinsic value having been much greater.

CLIMATE.
Rainfall taken at Sutter Creek, by Frank Howard Esq. Average an-
nually, from 1874 to 1886, 32.984% inches. i
Moxras. 1887. 1888.
204 8.22
1257 85
1.64 3.09
538 36
51 | June (to 15th) 28
1.10
5.15
Total for year. ..o e iiaaeiaaan 28.24 | Six months... 1296
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Temperature from February 1, 1887, to February 1, 1888, taken by E. C.
Voorheis, Esq.:

MoxTHS. Mean Max.| Mean Min.| Mean. Highest. Lowest.

February ... ... 51.33° 35.57° |.cccacann. 63° 24°
March... .| 6761 4045 |.oooo.... 77 33
April .__. 69.30 42.10 55.70° 80 32

BY et aemm e e 74.00 4500 |(.......... 96 31
June .o iiiiaaol 78.40 54.90 66.65 100 42
JULY oot e eeeeeeeens 86 55.77 7.22 96 48
August . .o 84.09 54.64 69.36 93 47
September ...l 79.60 54.87 67.23 92 46
October. ... oo 74.77 50.64 62.70 86 42
November ..........ooooooiiol. 62.76 4153 ... 70 28

ecember .. ... ... ... ... 53.51 36.00 44.75 60 29
January (1888). ... ooooaooo... 47.61 34.77 41.19 60 *18

MOTHER LODE.

The mother lode, between Plymouth and the Mokelumne River, is
covered by United States patents. Near Plymouth there are claims being
prospected. Near Drytown a number of mines have formerly been worked,
more or less, which are now idle, as for instance the Potosi, Italian, Sea-
ton, and the North Gored; near Amador City, the King, the Little Ama-
dor, the South Keystone, Median, and El Dorado; near Sutter Creek
(where was situated the famous Hayward’s Eureka) undeveloped properties
are numerous—the North Lincoln, the Occident, the Comet and Wabash,
and Mechanics Mine. Just south of the Eureka the Summit is situated;
and on Kennedy Flat, the Clyde, the Volunteer, and the Pioneer immedi-
ately adjoining the Kennedy on the south, and partially prospected by its
shaft, come the Hoffman & Bright properties; the Doyle in Hunt’s Gulch;
the Valparaiso near Middle Bar—connected with which is a Huntington
mill in operation; the New York Claims; the old Hardenburg Mine and
McKinney properties, and many others.

PLYMOUTH CONSOLIDATED MINING COMPANY.

This company has been mining more extensively for years than any
other company in Amador County. Its mines, the Empire and Pacific,
are situated in the town of Plymouth, at about one thousand and fifty feet
above sea level. The course of the vein is nearly north and south, and
the dip east from 56 degrees to 57 degrees from horizontal. The dimen-
gions of the claim are four thousand eight hundred feet by six hundred
feet. The length of ore shoot is about eight hundred feet. The hanging
and foot-walls are of black slate, and usually a black gouge accompanies
each wall.

The south shaft is one thousand two hundred and eighty feet deep, meas-
ured on the incline, the north shaft is one thousand two hundred feet on
the incline, and the Pacific, the vertical shaft, has reached a depth of one
thousand six hundred feet. The mine produces about eighteen thousand
gallons of water per day. This is raised without the aid of a pump, as it
i8 found to be more economical to use buckets. The National compressor
and Nationaldrill are employed—one drilling machine being used. Safety
nitro powder is used. During the present year the mine met with a dis-

* Lowest temperature ever recorded in Sutter Creek.
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aster in catching fire, at a time of great prosperity. This misfortune has
caused a temgorary cessation of work at the mine.

The cost of sinking the shaft was, by contract, $18 per foot, the con-
tractors furnishing their own powder. Three shafts were sunk through
slate; the fourth, or the north shaft, through vein matter. Yellow pine is
used for timbering and spruce for guides in the shaft. Timbers, sixteen
feet long, twelve to sixteen inches in diameter, are obtained for %2 each;
all above sixteen inches to twenty-four inches, $3. Nothing less than twelve
inches in diameter at small endy is used. Mining and milling are proba-
bly accomplished by this mining company at a less rate of cost than by
any other company in the county, on account of most judicious and ex-
perienced management, and the immense quantity of ore handled, and
conducting all sulphuret treatment at their own chlorination works, and .
owning canals for goa.ting timbers from the mountains, thus securing them
at lowest possible price, as well as obtaining a large part of their water for
power free of expense, and having greater pressure of water for power than
most of their mining neighbors. The ore is free milling, with 14 per cent of
sulphurets, the typical pyrites of the mother lode assaying $125 to $200
per ton. The gols is recovered by amalgamation in the battery and on
outside plates. The sulphurets are collected on the vanners and worked
by the Plattner process, in reduction works belonging to the company.
The company has two mills of eighty stamps each, of modern construction
and most approved pattern, and complete in every detail. The cost of the
shoes and dies is 4 cents per pound. Tullocks feeders are used in one mill,
and sixteen Hendy Chalﬁaen e feeders in the other.

The company has electroplating works in which it does its own silvering.

The following article was taken from the “ Mining and Scientific Press”
during the current year :

“The Plymouth Consolidated is one of the largest producing gold minin
companies in California. In 1887 the mines of tge company roduceg
$736,304 75, and the operating expeunses were $297,404 26. This left a
profit of $438,900 41. From this twelve monthly dividends were paid,
aggregating $375,000, and $46,861 were spent in construction. The surplus,
January, 1888, was $98,118 91. In the construction account was the cost
Omle addition of forty stamps to the Pacific mill and the electric light
plant.

“This company was formed June 1, 1883, by the consolidation of the
Empire, the Amador Pacific, and the Plymoutz Companies. The mines
were well developed, and a considerable amount in dividends has been
gaid. Prior to the consolidation, gold bullion to the amount of about

2,500,000 had been produced.

“The following is a statement of all the receipts and expenditures of this
company from its organization, June 1, 1883, to January 1, 1888, a period
of four years and seven months :

June 1, 1883.—Cash on hand at time of organization of this company....... $153,319 80
ffold bullion produced by the mines as follows:
ToJanuary 1, 1887 - oo iiiiieicaaees $3,068,194 G9
Forthe year 1887 ..o .o eiici e iaaeean 736,304 67
———— $3,804,499 36
Total reCeipts - o ocoo e e eiceiceie e $3,957,819 16
Disbursements :
Operating eXpenses . .o - ooooeooooiiicaactaaacae e $1,442,074 08
Construction (since June 1, 1883) . .__._ ... .o.._.......... 217,626 17
Fifty-five dividends, averaging $40,000 each_................. 2,200,000 00
. —————— $3,859,700 25

Cash on hand January 1, 1888. ... oot ccaeaoaiamt cecccaccaccanans $98,118 91
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“The heavy and regular dividends paid by this company are made from
ore of no high grade. The average yield of gold last year was $7 59 per
ton. There is no place in the United States where cheaper mining and
milling can be done than in California.

“During 1887, except when short of water, both the mills ran with great
regularity, and crushed in the aggregate ninety-seven thousand tons of ore.
The figures of yield and cost are as follows :

Average vield per ton, 1886 . ..o iiiciiieccceceeeeaae- $6 18
Average yield per ton, 1887, . i ccaccacecccccccacmam———aa 7 59
Increase yield per tom ..o .o eccccccccciecccatemenaaaaas $1 41
\

“The cost of production in 1887 was as follows:
Per ton.
Mining 2 34
Milling 39
Saving and reducing sulphurets.. ... ..o o il . 17
General expenses—office, taxes, and prospecting. . . -..cooo oo iiioimiiaa s 17
Total average cost, including all expenses. ... ... oiiiiiiiaiaa.s $3 07

‘“The average cost was increased by the remarkable drought, which so
reduced the supply of water that for weeks only one half, and fre<E1ently
but one quarter, of the stamps could be run. It was not until the last
week of December that rain fell in sufficient quantities to run all the
machinery. The almost entire absence of rain for three months after the
usual time is unprecedented. Heavy storms have since followed, and an
abundance of water is now assured by accumulation of snow in the mount-
ains.

“The princig)al mine consists of an immense chimney of ribbon quartz
from thirty to fifty feet wide, and three hundred and fifty to four hundred
and fifty feet long. There are four shafts, three of which follow the vein,
and the fourth—the Pacific—is vertical. This latter has three compart-
ments and is equipped with superior hoisting machinery. Self-dumping
automatic skips are used, hoisting three thousand pounds of rock each,
with English flat-wire cables. The derrick frame is seventy-six feet high.
On the Pacific Claim, Level No. 1 is one thousand and sixty feet below the
surface, and Level No. 7 is sixteen hundred feet below the surface. The
temperature of the mine is moderate, and very little trouble is experienced
from water. No pump is needed, a bucket running a few hours a day
keeps the mine dry.

“The two mills have an aggregate of one hundred and sixty stamps,
which crush four hundred tons a cfay. Connected with the mills are forty-
eight Frue concentrators for saving sulphurets. The Pacific mill is one
of the best equipped in the United States. The chlorination works have
proved a gratifying success. All the machinery on the property is run by
water power. The water is supplied from the company’s own canals, ex-
cept that used in the Pacific mill, which is furnished under an old con-
tract with the Amador Canal Company. Steam connections have been
retained at the shafts, so that in the event of an accident, a change could
be made from water to steam at an hour’s notice. The quartz mills are
the largest in the world, with one exception.

“The company owns extensive water works. In addition to the several
reservoirs there are canals as follows: Main, twenty-five miles long, runs
from the middle fork of Cosumnes River to Plymouth; South Fork, or
Bridgeport, twenty miles long, runs from main fork of the Cosumnes to a
point one mile northeast of Plymouth, where it joins the Main canal;
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Simpson, twenty-two miles long, runs from the south fork of the Cosumnes
River to the reservoir, two and one half miles northeast of Plymouth;
Douglass, thirty-four miles long, with lateral branches aggregating fifteen
miles more, conveys water from middle fork of the Cosumnes River to
Indian Digging; Tyler, four miles long, runs from south fork of the Co-
sumnes to reservoir at Tyler’s ranch.

“In addition to the above there are several branches, and also canals,
leading the water from Plymouth to the country below, in all about forty
miles, the whole system making a total of one hundred and sixty miles of
canal owned by the company.

*“The water used for power is conveyed from the Simpson Canal Reser-
voir, two and one half miles, in iron pipe of eighteen inches diameter. At
the Empire and Woodford shafts a pressure of five hundred and fifty feet is
gbtained, and at the Pacific shaft a pressure of five hundred and sixty-one

eet.

‘“To communicate this power to the machinery no less than twenty-three
wheels are required. Of these three are turbine wheels, of the kind known
as the ‘Leffel’ turbine. The remaining twenty are ‘ hurdy-gurdy’ wheels.
They are of three varieties, the ‘ Knight,’ the ¢ Donnelly,” and the ‘ Pelton.’
These water-wheels now run all the machinery on the property, including
mills, hoisting gear at the shafts, sawmills, blowers, rock breakers, concen-
trators, air compressors, ventilators, blasts, and machine shop. :

‘“The canals are also utilized to bring to Plymouth timbers for the mine.
Seven or eight thousand logs a year are used. They are large and heavy.
Instead of being hauled over difficult roads at great expense, they are
eagily floated down the canals from the mountains and drog‘;;]ed into the
company’s yard almost without cost for transportation. e improve-
ments have cost over $500,000, in addition to what has been expended in
development of the mine and for operating expenses. The Superintendent,
Mr. E. L. Montgomery, has had charge of the proYerty since December,
1879, while Mr. Wm. Jones, the foreman, has nearly completed his thir-
teenth year of service. Mr. J. J. Herr has directed the affairs of the office
at Plymouth for seven years.

* CHLORINATION PROCESS IN CALIFORNIA—DETAILS OF OPERATIONS IN AMADOR
COUNTY.

“ The following notes on the stamp mills and chlorination works of the
Plymouth Consolidated Gold Mining Company, Amador County, California,
were read at a meeting of the American Institute of Mining Engineers by
George W. Small, E.M., Oconomowoc, Wisconsin:

*“ *The ore, as it is raised from the mine, has an average assay value of
$11 per ton, chiefly in the form of free gold. All the ore goes directly to
the stamp mills, ofy which there are two. The older and larger mill contains
sixteen batteries of five stamps each, with one Frue vanner to each battery.
The new mill has eight batteries of five stamps, and two Frues to each
battery. The large mill is driven by Leffel turbine wheels, with a pressure
of eighty feet, an§ a consumption of six hundred miuner’s inches of water.
The smaller mill is driven ‘hurdy-gurdy ’ wheels with a pressure of
about five hundred and fifty fget, and a consumption of one hundred and
ﬁ&y inches of water.

‘ ¢ At both mills the tailings from the stamps pass over about twenty feet
of plates on their way to the Frues. In each set of plates the first or upper
one is copper; the rest are so called silver plates.
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“‘The bullion from the stamps is about eight hundred fine in gold and
two hundred in silver.

“ “The concentrates from the Frues average from 1} to 14 per cent of the
ore stamped. They very rarely exceed 2 per cent. I was unable to get the
exact assay value of the concentrates, but it is said to vary between $100
and $200 per ton.

‘“‘The concentrates are treated at the chlorination works at the rate of
one hundred tons per month. The capacity of the works is somewhat
greater than this, but as the supply of concentrates is limited, it is not

eemed advisable to work them up any faster.

‘“ *Care is taken to keep the concentrates always damp until they are put
into the roasting furnace. If this is not done, a decomposition of the
pyrites begins, forming lumps which do not roast, and which consequently
cause a loss of gold in the residues from leaching.

“ A Fortschaufelungsofen is used for roasting. Its dimensions, including
firebox, are 12'x80". The hearth is one continuous plane, but the charges,
of which there are three in the furnace at one time, are kept entirely sepa-
rate. The furnace men call the three compartments the ‘drying,’ the
‘burning,’ and the ‘ cooking’ compartments. In the middle, or* burning’
compartment, the ore is spread out very thin, and occupies about double
the space of either of the other compartments.

"¢ ¢The furnace is worked by eight-hour shifts, one man on each shift, and
one charge is drawn and a new one added in each shift. The charges
weigh two thousand four hundred pounds, and carry about 10 per cent of
moisture. The ore averages about 20 per cent in sulphur, and just before
the sulphur ceases flaming (in the second division of the furnace) eighteen
pounds, or § per cent, of salt is added to the charge.

*““The roasted ore from each shift is kept by itself on the cooling floor
until a tankful (about four tons) has accumulated from a single man’s shift;
then that lot is worked by itself. This enables the person in charge the
better to control the roasting, for, if only one lot out of the three is bad, it
is presumable that the fault lies with the workman; but if all three are
bad, the probabilities are that there has been a material change in the
character of the ore, and the roasting process must be altered accordingly.

“¢The vats for chloridizing the roasted ore are nine feet in diameter b
three feet in height, and are four in number. They are slightly inclined,
8o that they will drain completely. The bottom of each tank is occupied
by a filter agout six inches thick, composed as follows: Light strips of three-
quarter-inch wood are first laid in the bottom of the tank at intervals of
about one foot. Across these strips are laid six-inch boards, leaving cracks
of an inch or more between the boards. On top of this loose floor are placed
coarse lumps of quartz, and on top of this again finer quartz material, until
a total depth of about five or six inches is obtained. Finally, this “sand-
filter” is covered by another loose floor, the boards lying crosswise to the
loose floor beneath, and pretty close together. This upper floor is intended
merely to furnish a shoveling furnace, so as to permit the removal of the
leached ore from the tanks without disturbing the filter.

“ “The ore to be chloridized must be damp (about 6 per cent moisture).
The working test is, to take a handful of the ore and squeeze it, then open
the hand, and if the lump immediately begins to crumble and fall apart
(not run) the ore has the requisite amount of moisture.

“¢The damp ore is screened into the tanks, so that it will lie as loosely
as possible, and facilitate the penetration of the chlorine gas. A coarse
screen of one-half-inch mesh is used for this purpose.
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“‘The tanks are only filled up to within about three inches of the top.
This is to insure that the entire contents of the tank are covered by water
in the subsequent leaching, otherwise there will be great difficulty in wash-
ing out all the soluble gol%l.

“ ¢ As soon as the tanks are filled as stated, they are ready for the intro-
duction of the chlorine gas. This is introduced into the bottom of the tank
from two opposite sides, and is continued until ammonia held over the ore
gives off dense fumes of ammonium chloride. This usually takes about
four hours. When this point is reached,. covers are placed on the tanks
and the cracks are luted with a mixture of leached ore, bran, and water.
The gas generators, of which there are two employed at one time in charg-
ing a tank, are allowed to work on until they are exhausted; then they are
disconnected and the holes in the tank are plugged.

‘¢ ¢ The tank is usually charged with gas in the morning, and is left stand-
ing for two days. On the third day the ore is leached. The tank is first
filled with water, and allowed to stand a few minutes, so that the water
may penetrate all theore. If no more water is absorbed, the liquor is drawn
off at the bottom, care being taken to keep the tank full of water during the
entire operation, which takes from four to five hours.

“¢In charging the tank, a gunnysack is laid on top of the ore, where the
wash-water is afterward to be introduced, in order to better distribute the
water in the tank and prevent its washing and packing the ore.

“¢The liquor from the leaching vats is conducted to settling or storage
tanks, and about forty pounds of sulphuric acid (66 degrees B.) is added.
(Experience has shown this addition of acid to be advantageous in obtain-
ing a clean product in the subsequent precipitation. The chemical reaction
18, however, by no means clear.)* 1t is usually allowed to stand for twenty-
four hours, but two hours are quite sufficient. It is then run into precipi-
tating tanks, and the gold is precipitated by a solution of sulphate of iron.
The iron solution is added until, after stirring, a further addition produces
no purple color. After the gold is precipitated, it is allowed to stand two
or, if convenient, three days to settle; then the supernatant liquor is drawn
off with siphons into a second settling tank, where any gold that may have
been drawn off by the siphons has a second opportunity to settle. The
liquor stands in this tank until it is necessary to run it off to make room
for another charge. Very little gold is found in this tank, and it is therefore
only cleaned out once during the year. In the meantime, fresh liquor has
been run into the precipitating tanks upon the gold already precipitated
there. In this way, the gold is allowed to accumulate until the semi-
monthly cleanup. Except when it is necessary to have them open, the
precipitating tanks are kept covered and locked.

“¢In making the cleanup the supernatant liquor is siphoned off, the gold
gathered up and placed in a filter of punched iron, lined with a sheet of
ordinary filter paper, and washed with water until all the acid and iron
salts are removed. It is then dried, melted in crucibles, and cast into bars.

‘“*The works extract from 95 to 96 per cent of the assay value of. the con-
centrated sulphides. Two men, on day shift, attend to all the work of
handling the ore after it is washed (the leaching, etc.). The head man
receives $3, the other $2 50 per day. Owing to the limited amount of ore

* To this statement an exception must be taken, as sulphurets sometimes contain consid-
erable lead, almost always more or less. By adding sulphuric acid, the lead is precipitated
as sulphate, and the liquor, freed from lead, can yield no plumbic sulphate with the gold
when grecipitated by sulphate of iron, as it otherwise would; hence a cleaner bullion. In
one chlorination works, 1f not more, the sulphate of lead obtained from the settling or
*“base” tanks, always containing some gold, is collected and sold, and a considerable sum
realized for both the lead and gold.
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allotted to the works, only three tankfuls are leached every four days. The
men, however, are employed steadily. The sulphate of iron is manufactured
on the spot. For this purpose an ordinary wooden tank about four feet b
four and a half feet, standing outside the building in the open air, is used.
The tank is kept full of water and supplied with old scrap iron ad libitum,
and for each charge to be precipitated about forty pounds of acid are added
to the tank.

“‘The precipitating tanks, which are of wood, are protected from the
action of tge acids by a coating of “paraffine paint.”

“‘I append an itemized statement of the cost of handling the ore. The
basis of ggurin is one hundred tons of ore per month of thirty days.
Consumption og chemicals in the leaching department, twenty-four days
in each month:

Roasting—
Three men at $2 50 per day for 30 dayS..ccce oo imnmnimacaannn. $225 00
513 cords wood at $4 25 per day for30 days. ... .ooooeoooooao. 223 13
pounds salt at § cent per day for 30 days........ .cooieoiiiiiiaa.. 12 15
- $460 28
Generator—

The charge is manganese 30 pounds, salt 34 pounds, sulphuric acid 60
pounds; therefore, for two generators:

Manganese, 60 pounds per day, 24 days, at $47 per ton

Salt, 68 pounds per day, 24 days, at $15 per ton ..

Acid, 120 pounds per day, 24 days, at $60 per ton ... ..ccoo_.ooo..... 86 40

Acid for settling tanks (40 pounds),and for sulphate of iron manufact-
ure (40 pounds), 24 days. .. .........__. . 57 60

Wages of leachers, at $5 50, for 30 days.. --

Salary of foreman. .. ... ......_._.

Or, per ton of concentrates, $9 40%.’”

To this price per ton should be added for assaying, repairing, supplies,
insurance, taxes, water, interest on capital invested, deterioration of plant,
and I)roportion of general expenses and superintendence, about $4 addi-

tional per ton, making the total cost of working $13 40.

Altitude (aneroid reading) - .- -ocooooio i iiciiiiicceenans

Length of ore shoot. ... iiiiicecicaiean-

Length of south shaft on incline. ... ... . . .o _o........

Depth of ore shaft vertically. .. ... o iiaiiiiiiiiiaaaes

Vertical depth reached in mine...

Vertical depth of north shaft ... K
Quantity of water raised in twenty-four hours. ... ... .. ... . ... ... 18,000 gallons.
Character of hanging wall ... iiiiiciiaoiaiiacaaaaas Black slate.
Character of foot wall ... i eeeeeee Black slate.
Kind of powder used - - ... o .o ceicccicacaon Safety nitro, No. 2.
Cost of mining per ton (total mining and milling, $3 07) . ...._.._..__....._._ .. .- 8234
Cost B:r foot of shaft (labor and powder). - ... oo o iiiiiiiiiiiiaiaae $18 00
Number of feet timbered . ... .. ... All
Kind of timber ... -.-Round pine.
Cost of timber ... 2 to $3 per log.

- 160 miles.

Cost of transport of ore ---Nothing.
Number of stamps ... R TR 1§)
. Kt each.
Weight of stamps ........ooooomiiooi { 80—1,000 lbs. each.
Drop of stamps. ... i iacccaicaamaees 5 to 6 inches.
Drops ger minate . ... ... 90
Duty of stamps (tons in twenty-four hours). I
Kind of shoes and dies._ ... ... . i eiiiiiiiiaicaans
Size and character of screens...............__... Round punched, corresponding to No. 8.
Kind of feeder - . Tullock’s and Hendy’s.
Kind of concentrators. ... ..ot iieeaiieacann Frue’s.
Character of ore ....__.._._...._.... Soft quartz and slate, free milling, and concentrating.
Percentage of sulphurets. .. .. iiiiiiiec:cmeens 1;

Value of sulphurets per ton. . ... . o u i amacccameeaaan $125to §
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Cost of milling per ton . ... iiiiicieceeceiececccecceeeceeaaaae $0 39
Cost per ton of working sulphurets (already embodied in cost total).............. $11 33+
Percentage of value extracted from sulphurets .................... ... 92 to 95 per cent.
Kind of roasting furnace ... oo Reverberatory.
Head of water used for POWer. . ... oo ciciiciac e 561 to 550 feet.

S8OUTH COSMOPOLITAN.

This mine is situated on the mother lode, at an altitude of about nine
hundred feet, in Drytown District, about one and one quarter miles north-
east of Drytown. It was one of the early locations on the lode, and the
property was purchased last fvear by an eastern party, and incorporated
under the laws of the State of Maine. The course of the vein is north-
west and southeast ; the dip is to the northeast, at an angle of 60 degrees
to 61 degrees. The dimensions of the claim are two thousand seven hun-
dred feet by six hundred. The altitude of the mine is about nine hundred
feet. There is one tunnel one hundred and ninety-five feet long, and one
ghaft which is three hundred and ten feet deep on the incline. The forma-
tion passed through is black slate. The hanging-wall is diorite ; the foot-
wall black slate. The daily yield of water is thirteen thousand two
hundred and fifty gallons, which is raised by bucket. Three hundred and
fifty pounds of safety nitro powder are used monthly. The labor cost of
sinking the shaft was $15 per foot : the total cost being about $25 per foot.
The entire shaft is timbered with sawed spruce lumber, which costs at
present $19 per thousand feet. The ore is quartz and slate mixed, free
milling, bearing some sulphurets, and has all the characteristics of the
mother lode in Amador County. The hoisting works are arranged only
for steam. Spur-gear and double three-foot reels are used. The engine
has a twelve-inch cylinder, and twenty-four-inch stroke ; the boiler is fifty-
four inches by fifteen feet. The works have a capacity to sink one thou-
sand feet. One half cord of pine wood, costing $5 per cord, is consumed
every twenty-four hours. The number of men employed in the mine is
thirteen, without the foreman ; four men are employed on outside work, or
eighteen men in all. The wages are $2 50 and $3 per day; engineers are

id $3. Six men are paid $3 per day, the balance $2 50. The rock is

isted in a self-dumping skip.

Developments.
One tunnel, length ... 195 feet.
Oneincline shaft, depth. . oo oo oo i ciccciaccccccccccaaane 310 feet.
One level at two hundred feet in depth, length (north) ......... ... ... ... .... 185 feet.

(This level is in ore all the way.)
Two crosscuts, each ... .........
Omnein foot-wall ... . e icieaccccciccccecacacecaaeanan
One CroSSCUL, WeSt . - - oo v e cacceacacaeccaccmacacacaacscacecaceecaaecmanenes

This work has all been done during the last year. It is proposed to sink
five hundred and fifty feet before stopping. After that to open a level
every hundred feet—at the five hundred, four hundred, and three hun-
dred stations; bring in water for power ; erect a twenty-stamp mill, with
Frue concentrators, and use electric lights.

NEW LONDON MINE.
There are eight claims owned by Messrs. Ballard & Martin, situated one

mile south of the center of the town of Plymouth. The most noted of
them is the New London, which is fifteen hundred feet in length and five

*To this cost must be added its proportion of incidental expenses.
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hundred feet in width. The remaining claims are the Martin, Pioneer,
Ballard, Humboldt, Central, and two others. All of thesc are of the regu-
lation area, excepting the Central, which has an irregular shape, having
the form of a triangle. The cight locations are on the mother lode, and
their combined length is nearly twelve thousand feet. Their general course
is nearly north and south, with an casterly dip. The New London vein
dips at an angle of about 65 degrees. It has two shoots of ore—one, two
hundred feet in length and seven feet in width; the other, called the rich
shoot, was drifted on for about sixty-five feet. The apex of this shoot is
about eight hundred and forty-five feet from the surface, measured perpen-
dicularly, and nine hundred and thirty feet from the surface, measured on
the incline, and is drifted on sixty feet at the one thousand-foot level. A
section of this shoot may be represented by the capital letter “A." and the
sixty-foot drift by the horizontal line joining the sides of the letter. As
the shoot was lengthening as far as exploration has been carried, the sixty-
foot drift on the ore has little to do in determining its true length. There
are two shafts on the mine; both incline at an angle of about 65 degrees.
One has a depth, on the incline, of three hundred feet; the other, in June,
had a depth of one thousand one hundred and thirty feet, which has since
been extended to one thousand two hundred feet, and reaching a depth of
two hundred and sixty-nine and one thousand and twenty feet, respect-
ively. The walls are black slate. On the one thousand-foot level, the
black gouge is about ten inches in thickness. The mine makes about
twenty-six thousand gallons of water in twenty-four hours. No pump is
used, the water being hoisted in a skip holding two hundred and sixty
gallons. Six hundred pounds of Hercules powder are consumed monthly.
The company has devoted itself entirely to sinking shafts and developing
the mine since the commencement of operations. The size of the main
shaft is four feet by nine feet four inches, inside measurement, with twelve-
inch center brace dividing the two compartments. The small shaft is four
by six feet in the clear. Round timbers, hewed on one side, eighteen and
twenty inches in diameter, are used. Seventy-five feet per month were
sunk, to a depth of ten hundred and forty feet. From this point, to a depth
of eleven hundred and thirty feet, about fifty feet were sunk monthly. In
the levels, seventy-five to ninety feet were run monthly. The sets of tim-
ber are four and one half feet apart; the posts are sixteen inches in diame-
ter and eight feet high. The levels arc four feet high, measured clear of
timbers. The formation passed through in both shafts has been vein mat-
ter and slate. Both shafts and levels are timbered throughout. The cross
drifts require no timbering.

Round yellow pine timber is used, and is hauled a distance of sixteen
miles. Timber costs as follows (sixteen foot logs, measured at the small
end): Poles, six inches in diameter, 30 cents each; poles, eight inches in
diameter, 40 cents each; logs, nine inches in diameter, 75 cents each; logs,
ten to eleven inches in diameter, $1 50 each; logs, twelve to fourteen
inches in diameter, $2 each; logs, sixteen, eighteen, and twenty inches in
diameter, $3 cach; five-foot lagging, $70 per thousand; six-foot lagging,
$80 per thousand.

The new mill in contemplation will be about five hundred feet east of
the main shaft. A tramway will connect the mine and mill, and the cost
of transportation of ores will be nominal. The company has hoisting works
on each shaft, run by steam. In the main hoisting works the boiler is
fifty-four inches by sixteen feet. The engine has a twelve-inch cylinder
and sixteen-inch stroke. The power is applied with a solid V gear. Three-
quarter-inch flexible steel wire ropes are used. The gallows frame is forty
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feet in height. The gelf-dumping ore skip holds one ton. The self-filling
water skip is also self-emptying. The bad air is drawn out of the mine
by a No. 4§ Baker’s blower. On the north shaft the engine is an upright,
eight by twelve-inch, and the gear a solid, straight cog.

The number of cords of wood used per da¥ at the large hoisting works
is one and one half, at a cost of $4 per cord. The species is pine. \%’ater is
brought from the Blue Lake Water Company, and costs $12 50 per month.
The developments are: On the main shaft, three hundred-foot level, south
drift, three hundred and ten feet; north drift, two hundred and eighteen
feet; crosscut west, seventy-two feet; five hundred-foot level, south drift,
two hundred and twelve feet; one thousand-foot level, south drift, six hun-
dred feet; north drift, two hundred and eight feet; crosscut east, three
hundred feet. During the year a three hundred-foot shaft was sunk. The
main shaft was sunk from one thousand and forty feet to one thousand one
hundred and thirty feet in depth, and the levels run therefrom. It is pro-
posed to bring in water, and put up a forty-stamp mill, with Frue concen-
trators.

Altitude (aneroid reading) - - ee e o e i cieeeiicceeaaas l,%g }'eet.
[ T NN 200 feet.

Length of ore shoot {other .__-__,_,-_-__-}._ .. 60 feet.
i *

Length of ore shafts on incline { ml‘;h:lé:ft: i 1'1163‘.36)8{?::‘
s main shaft. ... ... ,020 feet.

Depth of ore shafts vertically { other Shaft. ..o T 269 feet.
Vertical depth reached in mine ... ... .. . .. . ... 1,020 feet.
Quantity of water raised in 24 hours. ... ... . .. .. ... .......... 26,000 gallons.
Character of hanging-wall ... .. Llliiiii.... Slate.
Character of foot-wall_________.__ e e ieceeceaes Slate.
Kind of powder used ............. -- Hercules, No. 2.
Quantity of powder used (per month).... ... . ... . . ... ... 600 pounds.
Number of feet timbered. . ... ... iiiaaaan. 1,430 feet.
Kind of timber. cu e o e e e e aeeeaas Round pine.
Cost Of tiMber. o e e oo iiiiiiiiiaiaan. From 30 cents to $3
Cost of transport of Ore. ... ... iiiliiiiiiiiiiaiaio. Nominal.
Character of ore...... Quartz and slate; free milling.
Character of WOPKS ..o .o iiiiieiiaieae Steam hoisting works.
Percentage of sulphurets ... ..o .. iiieee.... 1} to 2 per cent.
Total number men employed . . ... .. iiiiiiiiiiiiiiiieian... 18
Average wagesin mine perday.... ... . .. Ll lliiiiiioii. $2 50 to $3
Average wages paid outside work perday .. ... ... ... ... ... ... $2 50 to $3
Cords of wood used per day - ... i i aaan 14
Cost of Wood Per COPA . ... <o oo e e $4
Cost of water for power monthly, for steam - ... ... .. . ..ioe.iiiiiiiieai . $12 50

LOYAL LEAD.

This mine is situated in Drytown Mining District, one mile east of Dry-
town, and one and three quarters miles northwest of Amador City. The
course of the vein is north, 30 degrees west; the direction of the dip north-
east, at an angle varying from 40 to 60 degrees; the width of the main ore
body is from sixteen to forty-five feet. The dimensions of the property
are: Two thousand and forty-six feet in length, and three hundpre “and
three hundred and eighteen feet in width—six hundred feet are three
hundred feet wide, and one thousand four hundred and forty-six feet are
three hundred and eighteen feet wide. The ore shoots, or one of them
rather, is two hundred feet in length, as far as determined; the other is
about eighty feet. There are three tunnels on the mine, of the following
respective lengths—one hundred and eighteen feet, three hundred feet, and
tix hundred feet—and reaching a vertical depth from the surface of fifty
feet, seventy feet, and one hunsred and twenty feet. Both walls are dio-

in‘The depth on the incline has reached one thousand two hundred feet and drifting is
progress.
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rite. The quantity of water coming into the mine is slight, making its
appearance only in the bottom of a sump, ten feet below the level of the
main ore chamber.

There is very little timbering, as the ground does not require it at pres-
ent. The timber used is round pine, and costs $1 50 per log sixteen feet in
length by about twelve inches in diameter at small end. The distance of
the mine from timber is about twenty miles. The company has con-
structed one half mile of road, put in five hundred feet of fifteen-inch
pipe, and five hundred feet of eleven-inch pipe. The ore is transported to
the mill by means of a tramway, at a cost, including mining, of $2 50 per
ton. Of this amount 20 cents is chargeable to transportation. The ore
is crushed by stamps, and amalgamated in the battery and on outside
plates. The sulphurets are caught in a riffle sluice and further concen-
trated in a Cornish buddle. The mill consists of ten stamps, weighing
seven hundred pounds each, with copper plates outside and in the bat-
tery. The power is water, under two hun£’ed and sixty feet of pressure
applied to a Knight's eight-foot wheel. The wheel was one of the first
manufactured by Knight & Co., and hence its size.

One man is employed six days in a week at $3 per day to run the car,
or to deliver ninety-eight tons of ore. The labor and incidentals bring up
the cost of transportation to twenty cents per ton. Cost of shoes and dies
per pound, 4 cents; about one fourth the original weight is returned at 2
cents per pound. Wear of shoes and dies per ton of ore crushed, 14 cents.
The last set of shoes and dies, weighing one thousand nine hundred and
eighty pounds, was worn out in crushing four hundred and ninety tons of
ore, or about four pounds of iron were used in crushing one ton of ore.

First cost of 1,980 pounds of iron, at 4 cents . ... . . ooieiiiaiiiaoo.. $79 20
Received for 500 pounds old iron, at 2 cents ... .. oo iiiiiiiecoaen 10 00
Absolute cost of shoes and dies on 490 tons Ore .....coceoemieieiimnaniannnn. $69 20

It may be here stated that the ore is somewhat harder than the average
ore on the mother lode. The quantity of water used in the ba'cter{1 i8
about two inches, and the mortar is eleven inches wide. _Angle slot punched
screens are used; slot one half inch, No. 6. Starting with a seven-inch dis-
charge above the new die, the screens are placed vertically and have
dimensions inside of the frame of forty-two inches by five and one half
inches, and cost $2 each. One screen lasts during the crushing of two
hundred and ten tons of ore. The cost of screens will be seen to be a little
less than one cent per ton of ore crushed.

Size of apron, forty-eight inches by forty-eight inches; width of sluice,
fourteen inches; length of sluice to each battery, twelve feet; size of plates
inside of battery, four and one half inches by forty-two inches. The plates
are not silvered. Inclination to the foot, in inches, two.

Feeding in the mill is done by hand. Loss of quicksilver per ton of ore
worked, is of one ounce on the average. Concentration is done in one
hundred and forty-four feet of sluices. The sulphurets thus obtained are
reconcentrated in a buddle.

SULPHURETS.

These consist of iron pyrites, with trace of galena, zinc blende, arsenic,
antimony, etc. Sulphurets on the surface, near the mother lode, have not
the value they contain at greater depths, owing to oxidation and freeing
of a portion of gold contents, which appears as free gold. The sulphurets
are sold to the chlorination works at Drytown, where $20 per ton is charged
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for the reduction, and the cost of hauling is 75 cents additional. The
works return 90 per cent of the assay value. The mine and mill are
worked by the owners, who are miners and mill men. They allow them-
selves $3 each per day, and divide the surplus, on a codperative plan, in
proportion to the interest of each.

An eight-foot Knight wheel drives the mill, for which twenty-eight
miner’s inches* of water are required, costing 20 cents per inch.

The developments consist principally of tunnels and a chamber of ore
opened on two hundred feet in length and twenty feet in breadth with a ten-
foot winze below it.

AlfItude - e iciceccccciccccececcacanana 1,150 feet.
Length of ore shoot ... .. ...l 200 feet.
Vertical depth reached in mine ........ ... ... ... 200 feet.
Hanging and foot-wall...... . .. ... Diorite.
Kind of powder used ... ... ..o eeiiiiicaoaa.. Giant, No. 2.
Quantity of powder used monthly ... ... ... .. P, 50 pounds.
Cost of mining, per ton, including transportation ....... .. .. ... ..ol $2 50

antity of steel used for drills, monthly ... ... ... .. . ... 80 pounds.
c;s b:;’, whg nsed-l ----------------------------------------------------------------- g’lmﬁ%

t of timber, Per 108 - cen oo e
Length of road Kflilt .................. e ecetaremeeeemeeeacaeeiaaoas 3 mile.
Transportation (included in cost of mining) .. ... ... .. ... $0 20
Character of ore ... ..ol Hard quartz, free milling, with sulphurets.
Character of the works.._.._... e eeeaemaeecaans Free milling gold mill.
Number of stamps ........... e e eememeeeeetaeeeceeaees cemeeeemece:esmemeemeeneaaa- 10
Weight of stamps ... .. ..o ..ol e eeeeieecamaan 700 pounds.
Dropof stamps ... ...l oo 6 to 7} inches.
Drop of BEAMPS. - oo i ciiiccacaeeaenn 85 per minute.
Duty of stamp in twenty-four hours ... ..o il 1} tons.
Kind of shoes and dies. ... ... ... e acceiaiaaas Iron.
Size and character of screens . ... ... .. .ol - ciiaiiciccccsameans No. 6, angle slot.
Water used in battery ... ... .o cciiicieiceaeaas 2'inches.
Dimensions of apron........... ... P, g enes 48x48 inches.
Width of sluice....... P PP 14 inches.
Length of sluice. oo ... i iciaiceccceeeanes 12 feet.

Percentage of gold recovery in battery..

Percentage of gold recovery on plates. 20 per cent
Pereentt:ge of sulphurets . feeeeee-o-.- 166
Value of sulphurets. ... . ... . iiiiiiiiaecaold $50 to $80 per ton.
Cost of milling, per ton—
Labor ... .__...... e emmmecmemeaeeaeceean sememmmeeeneemeeeseeee———.——— $0 64
8hoes and dies . 14
S ceeneen- 01
msilver.-- - 02
entals. ... . e 24
£ 7= PPN 40
T ] IR $1 45
Percentage of value obtained for sulphurets ... . o i iiiiiicciiiiioaiianas 90
Number of men employed in mill ... ... ... 3
Number of men employed in mine
Total number employed .- - ... oo ..
Average wages in mine, per day ... ... ..ol iiecieccacecccccacamaaaaaan
Average wages in mill, per day .. ... i iccacaciaon -
Average wi paid outside work ... .. ieiiiiiaiaao.
Water used formilling ... ... . iciiiiciiiee. 2miner’s inches.
Head of water used fOr POWeT - - - ..o oo iiiiae e mmcmececccccecmn aenee 26 inches.
Fall of Water - . it e eee- 260 feet.
Cost Of WALET oo i it eaccme e eeaaeaen 20 cents per inch.

GOVER MINE.

This mine is situated in the Drytown Mining District, on the mother
lode, one and one half miles north of Amador City. It was located in
early days, and incorporated on May 12, 1872. The average width of the

*The Amador miner's inch of water is supposed to be twelve gallo;s— i)er minute. 1t is
measured with four-inch R;essure, above the top of a two-inch slot in a two-inch Plank,
giving about tg:'lve pounds per square inch for friction, in two hundred and sixty feet.
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vein ig from four to four and five tenths feet, and the course northwest by
southeast, with a dip to the northeast of about 45 degrees. The size of the
claim is about nine hundred fect by three hundred feet,on which is a mine
patent. The company owns cleven acres, patented for a millsite, and one
hundred and twenty-four acres on which there is an agricultural patent.
There are three shoots of ore in the mine. No. 1 opened over three hun-
dred feet in length, with diorite hanging-wall, and black slate foot-wall.
No. 2, or middle shoot. in two parts: north part one hundred and thirty feet
long, and south part one hundred and fifty feet, or two hundred and eighty
feet in total length. The walls of this shoot are hlack slate on the hang-
ing and foot side. No. 3 has not been determined by exploration.

There are two shafts on the mine, both ineline, at an average angle of
about 45 degrees. The north shaft is one thousand feet deep, on the incline;
the south is seven hundred feet on the incline. The vertical depth of No.
1, seven hundred and seven fect; the vertical depth of No. 2, four hundred
and ninety-five feet.  The hanging-wall is diorite and the foot-wall is slate.
The quantity of water coming in is about seventy thousand gallons daily.
No pump is in use. The water is removed by a six hundred-gallon self-
dumping and self-filling skip, with valve in the bottom. Giant No. 2 pow-
der, and other kinds of nitro-glycerine powder are used. Five hundred

ounds of powder are consumed monthly. The steel used for drills costs
$100 every six months. The cost of mining is $2 50 per ton, without allow-
ing for shaft sinking. The cost per foot in running levels, about $3 50 for
labor and powder. Cost of the timber used is variable, according to the
ground. The number of feet run per day is variable, from one to three,
according to the formation.

The north shaft cost about $90,000. The south shaft—machinery and
drifts—cost, before any ore was extracted, $110,048 70. The north shaft was
sunk in diorite; the south shaft in slate, about sixty feet west of the diorite.
The south shaft is timbered entirely. In the north shaft, below three hun-
dred feet in depth, no timbers are used but in &ills for the track. Sawed
spruce timber is uged in the north shaft when timbering is deemed neces-
sary; in the south shaft, round spruce and pine.

Sawed pine or spruce lumber, delivered at the mine, costs per thonsand. .. ... .__.§$20 00
Poles under «ix inches in diameter at smaller end and ~ixteen feet long, each. ._.__. 40
Logs, six to ten inches in diameter at smaller end and sixteen feet long, each. ... 100

Logs, eleven and twelve inchesin diameter at smaller end and sixteen feet long, each. 1 55
Logs, thirteen and fourteen inches in diameter at smaller end and sixteen feet long,
LT 2 00

Logs, fifteen inchies in dinmeter at smaller end and sixteen feet long, each. ... .. 250
Logs, sixteen inches in diameter at smaller end and sixteen feet long, each........ 3 00
Logs, over sixteen to twenty inches in dinumeter at smalltr end and sixteen feet long,

T R
Lagging, five feet long, per thousand ..o . iiiiiiaaa. 70 00

The timber is distant from the mine from sixteen to twenty miles.

The company built about one half a mile of road around the mine. The
ore is transported from the mine to the mill over a thousand-foot tramway,
on which the loaded car pulls the empty one back. The cost of transpor-
tation ig, in labor, 4 cents per ton; in other expense attached, 1 cent, or in
all, 5 cents per ton. The ore has all the common characteristics of the
rock of the mother lode, in Amador County—quartz, associated with more
or less slate, free milling, with about 2 per cent of sulphurets. The ore
is crushed and amalgamated in the battery and on outside plates. The
sulphurets are concentrated in Hendy pans and in riffle sluices. The tail-
ings are subsequently run over canvas on contract. The contractors pay
for the privilege of working the tailings $25 per month. The concentra-
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tions caught in the sluices are highest in value; in the Hendy pans, of
medium value. The concentrations on canvas are the poorest.

There are two hoisting works on the mine—one over each shaft. Both
are run by steam power. The north hoisting works are very complete in
every respect, and cost, according to the statement of the Superintendent,
$32,000. The mill is run by water power, under one hundred and fifty feet
Eressure, on a Knight’s five-foot wheel. The mill consists of a large rock

reaker, twenty stampe, of eight hundred and fifty pounds in weight each,
eleven Hendy pans, a clean-up barrel, and one hundred feet of riffle sluice.
Number of StaM PS oo i i ieeiceeecena
Weight of stamps, pounds - oo .o . iiiiccet e
Dro in inc.h@m. .................................................................. i

D 8410 7P S

Ol'dg: g‘e 3;"3p ............................ 1,3
Height of discharge, in inches.........._.
Duty per stamp, tons in twenty-four hou
Metal used for s8hoes and dies......._............-........... e

Cost of shoes and dies, iron per pound. ... .. ... lliiiioeo...
Cost of shoes and dies, steel per pound ... ... . ... . ... ... ........

Steel has not been used long enough to determine the wear of material
per ton of ore crushed. In regard to iron, four thousand four hundred
pounds of iron crushes about two thousand three hundred tons of ore. One
quarter of this weight is taken back at 2 cents per pound.* Four thousand
four hundred pounds, original weight of shoes and dies, at 4 cents, $176;
one thousand one hundred pounds old iron returned at 2 cents, $22; net
cost for iron in crushing two thousand three hundred tons of ore, $154; net
cost for iron in crushing per ton, $0 67; screens used, angle slot—slot, one
fourth inch in length; size or number, six, seven, and eight; dimensions of
screen, inside of frame, slightly inclined, are eight inches by forty-six inches.

Plates.

A splashboard is used, covered with electroplate, in front of each bat-
tery. It iseight inches by forty-six inches, and inclined toward the battery
at an angle of 45 degrees. e upper apron, forty-six inches by twelve
inches, is cleaned once a month. The lower apron, forty-six inches by
twenty-four inches, is cleaned every other day. The width of plate in sluice
is fifteeninches. The length of sluice, plated, to each battery 1s twenty-four
feet; size, inside of battery, six inches by forty-eight inches—Bunker Hill
pattern. The outside plates are silvered, one ounce per square foot. The
Inclination to the foot, two inches. Kind of feeders used—Hendy’s, old
style. Percentage of recovery in free gold: In the battery, with low grade
ore, 50 per cent; in the battery, with high grade ore, 66% per cent. On the
outside plates, with low grade ore, 50 per cent; on the outside plates, with
high grade ore, 334 per cent.

In working the last twelve thousand tons of ore, one hundred and forty
pounds of quicksilver were lost, or a little less than of an ounce per
ton. Eleven Hendy pan concentrators are in use in the mill. No record
is kept of the amount of water used by them. Percentage of sulphurets, 2;
nature of sulphurets, pyrite, with some arsenic and antimony. Value of
sulphurets per ton: The last sixty tons caught in Hendy’s pan concen-
trator, $165; the last nine tons caught in sluices, $203; the last —— tons
caught on canvas, $115. Fineness of gold in bullion contained in sulphu-
rets, 825; fineness of silver in bullion contained in sulphurets, 175. The

*Local foundries at Sutter Creek deliver shoes and dies at 4 cents per pound; take back
old iron on ground at 2 cents.
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method of saving sulphurets is by Hendy’s pan concentrators, sluices, and
canvas. Cost of treating ore per ton, $20. Percentage of value allowed,
92 to 93 per cent. Cords of wood used per day, two; cost of wood per cord,
$6; species of wood used, pine.

Steam is used at the hoisting works. The north shaft engine has a cyl-
inder sixteen inches in diameter, and has a thirty-two-inch stroke. The
boiler is fifty-four inches in diameter, and sixteen feet long. The south
shaft boiler is of same dimensions. The engine is an eight-inch cylinder,
with an eighteen-inch stroke. At the mill a five-foot Knight’s wheel drives
the main machinery, a three-foot Knight's wheel drives the rock breaker,
under a pressure of one hundred and fifty feet. One hundred and thirty
miner’s inches of water are used. Water costs 20 cents per inch—$26 per

day.
Developments.

Two incline shafts—north shaft, depth in feet, 1,000; south shaft, depth in feet 700.
250-foot level, length in feet, 400, connecting north and south shafts.

325-foot level, length in feet, 350, connecting north and south shafts.

400-foot level, length in feet, 500, connecting north and south shafts.

500-foot level, length in feet, 450, connecting north and south shafts.

600-foot level, length in feet, 350, connecting north and south shafts.

700-foot level, length in feet, 550, connecting north and south shafts.

800-foot level, length in feet, 50.

These two shafts are two hundred and sixty-two feet apart. All levels
below the four hundred-foot are caved, but the six hundred-foot level is
still passable.

Developments Made During the Year.

The five hundred level was run two hundred and fifty feet north of the
new shaft; on the six hundred level a crosscut was run west three hundred
feet; on the four hundred level a drift was run two hundred feet south of
the old shaft, and an uprise made two hundred feet through ore; on the
three hundred and twenty-five level connection with the new shaft was
made; on the two hundred level the company has run one hundred and
fifty feet south of the old shaft, and connected the two shafts, and has run
north of the new shaft one hundred and sixty-four feet through ore.

It is proposed to bring in water one and one half miles through a fifteen-
inch steel pipe, Nos. 12 and 14, one half of each thickness of steel.* This
will give four hundred and twenty-three feet of pressure at the mill, and
three hundred and forty-eight feet at the hoisting works. It isthen expected
to be able to run hoisting works, the forty stamps, and sixteen Frue con-
centrators with one hundred and twenty-five inches of water.

It is proposed to add twenty stamps more to the mill, and sixtecen Frue
concentrators; to take the water out of the mine from six hundred to one
thousand feet; to put in a Knight's improved Cornish pump, run by
Knight’s hydraulic engine; to place a large sized rock breaker at the mine;
to explore the eight hundred, nine hundred, and one thousand-foot levels
for the three shoots of ore above; to build an assay office complete, chang-
ing room, and company’s office; and put electric lights in the hoisting
works and mill.

Altitude, about ... iieiccicccecacaaaaaen 1,150 feet.
Length of ore shoots. ................ First, 300 feet; second, 280 feet; third, not explored.
Length of north shaft,onincline oo iee o oim i oas 1,000 feet.
Length of south shaft, onincline....... ... . ...l 700 feet.
Depth of north shaft, vertical ... .. .. 707 feet.
Depth of south shaft, vertical ... ..ol 495 feet.

 *The pipe is now being laid, and the hoisting works will be running by water power
before many weeks. A new reservoir has already been built, costing about $2,500.
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There are about seventy-five acres of the Gover Company’s land under
fence, and about four acres in choice fruit. The building and machine
and hoisting works at the north shaft are said to have cost $32,000; the
dump house, $600; the mill, including about one thousand five hundred
ge'gg&t; fifteen-inch pipe, $33,000; the tramway, from hoisting works to mill,

7,000. .

BUNKER HILL GOLD MINE.

This mine was located in 1852, and is situated in the Amador Mining
District, about one half mile north of Amador City. The course of the
vein is north 15 degrees west, and dips 15 degrees north of east, at an
angle of about 75 degrees. It has an average width varying from three

*No. 6 screens are used in the center batteries; No.7 in outside ones. .
t Water is sold to this company at 20 cents per miner’s inch An accurate record is not
kept of the amount of water used in the battery.
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to twenty-five feet. The dimensions of the claim are two thousand six
hundred feet by five hundred feet. The length of the ore shoot is not
determined. The mine is provided with two incline shafts and an adit
level.  The shafts are three hundred and fifty feet apart. The north shaft
is eight hundred feet deep on the incline, and six hundred and eighty feet
vertical.  The south shaft is four hundred feet deep on the incline, and
three hundred and forty-five feet vertical. The adit level is one thousand
one hundred feet long, reaching a depth of three hundred feet vertical.
The formation of the hanging-wall is diorite (greenstone). The foot-wall
is slate. The water is removed from the mine with a Hooker steam pump,
running three hours a day, at the rate of sixty strokes per minute. Her-
cules, No. 2, powder is used, and fifteen hundred pounds are consumed
monthly. The cost of mining, per ton, is about $3 35. The cost of run-
ning the adit level, for eleven hundred feet, was $3 50 for lahor. under con-
tract. The tunnel passes through black slate the entire distance run; four
nien, making twenty feet per week.  The formation passed through in the
shafts was black slate. The shafts and tunnels are timbered, sawed pine
and spruce being used in the shafts. All other parts of the mine are round
timbered. Sawed timber has an average yearly cost of $22 50 per thou-
sand feet. The timber is situated from cighteen to twenty miles from the
mine. The ore is hauled from the mine to the mill, over a tramway, and
the cost of transportation is 5 cents per ton. The ore is the common ore
of the mother lode in Amador County, being quartz and black slate mixed,
and free milling, with the exception of 2 per cent of sulphurets, which are
saved by concentration. The ore is crushed in a Hendy crusher nine by
fourteen-inch; pulverized under stamps, amalgamated in the battery and
on outside plates. Concentrations are saved on the Frue vanners, and are
reduced at the company’s works. The tailings are afterward let out on
contract and concentrated on canvas. The mill is arranged for either
water or steam power. A four-foot Knight wheel, under two hundred and
sixty feet pressure, drives the Hendy crusher, and a six-foot Knight wheel,
under two hundred and sceventy feet pressure, drives the mill. In case of
failure of water for power, the mill is driven by an engine with a seven-
teen-inch cylinder and three and a half-foot stroke, connected with steam
boiler fifty-four inches by sixteen feet long. The pattern of motor is
Knight. The discharge is seven inches above the new die. The order of
drop of stamps is 1, 5, 2, 4, 3. The number of tons, on the average,
crughed, when a No. 8 screen is used, is ninety-nine per day through the
nonth, including stoppages. A trial is being made of steel shoes and
dies, to compare with those of iron. The cost of steel is 94 cents; of iron,
4 cents, with 2 cents per pound returned for old iron. Shoes and dies
weighing eight thousand eight hundred pounds will crush four thousand
seven hundred tons of Bunker Hill ore before becoming thin enough to
be replaced. The old iron remaining will weigh about one fourth of the
original weight.

Purchased 8800 pounds iron, at 4 cents .. ... ... aiiiiiiiiiiaiaioas $352 00

Returned 2,200 pounds old iron, at 2 cents.__.... 44 00
Paid out for iron used in crushing 4,700 tons ... 308 00
Paid out for iron, per ton of ore crushed ... ... .. o il G cts.

The water used in the battery and concentrators is eight measured
inches, under four-inch pressure above the top of the opening. The screens,
one fourth inch angle slot, last twenty days on the average, making the
cost of a ton of ore worked, for screens used, about 1.2 cents. The dimen-
sions of the screen inside of frame are forty-six inches by five inches, and
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are slightly inclined. Brass wire screens, thoroughly tested, were found
very unprofitable. The proper quantity of ore could not be passed through
the screen, owing to clogging, and besides requires extra care and atten-
tion. The results were otherwise unsatisfactory. The percentage of recov-
ery in gold in the battery sincluding the splashboards outside), is 90; on
outside plates it is 10 ; the loss of quicksilver is 900 ounces monthly ; abso-
lute record, covering a period of six months, is .3 of an ounce per ton, or
a little over 1 cent per ton of ore crushed. Sixteen Frue concentrators are
used for saving the sulphurets, with lateral motion, at the usual speed of
two hundred per minute. The sulphurets are pyrites, with trace of sulphu-
rets of antimony, arsenic, and lead, like all other sulphurets of the mother
lode. The bulk of the concentrations is saved on Frue vanners. The sul-
phurets are roasted with 1 per cent salt, in a furnace which is a combina-
tion of a reverberatory and horizontally revolving roaster. The roasted
ore is subsequently treated in a lead-lined revolving chlorination barrel,
in which the chlorine is generated from chloride of lime by the action of
sulphuric acid. Two corﬁs of pine wood are used per day for steam pur-
}l)‘oses, and one and one fourth cords for roasting, at a cost of $6 per cord.

he hoisting works are run by steam. The north shaft is provided with a
double eight-inch cylinder engine, and connected with pinion and spur-
gear. A splashboard is used on the outside of the battery, eight inches
by forty-six inches in size, covered with silvered plate; the size of the
apron 18 three and one half by four feet, and the width of the sluice is
fourteen inches by fuurteen feet in length. The plate on the inside of the
battery is two inches on the perpendicular side, and four and one half
inches on the incline side. A strip is introduced underneath to raise the
plate, and is removed as the dies wear them. The inclination of the apron
15 one and one half inches to one foot; the sluice is inclined eighty-seven
hundredths of an inch to one foot. Six Templeton, or roller, and two
Hendy Challenge feeders are used.

At the south hoisting works a ten-inch cylinder single engine is used.
The cost of water is 20 cents per inch; one hundred and five inches in
all are used. Eight miner’s inches run the rock breaker under a head of
two hundred and sixty feet. This water afterwards supplies the batteries
and concentrators. Ninety-two inches supplies power to the mill, under
two hundred and seventy feet head, and five inches supplies the chlorina-

tion and outside works.
Developments.

Adit level, 1,100 feet long, attaining 300 feet perpendicular depth.

South shaft, 400 feet on the incline, 345 feet perpendicular depth.

North shaft, 800 feet on the incline, 680 feet gerpendicular depth.

On the south shaft, levels were run at 70, 170, 270, and 400 feet in'depth. These are not
all now open.

On the north shaft—

The 400 level has a length, north 600, and south 600 feet.

The 500 level has a length, north 650, and south 300 feet.

The 600 level has a length, north 600, and south 100 feet.

The 700 level has a length, north 600, and south 150 feet.

The 800 level has a length, north 450, and south — ——,

All straight line distances.

During the past year the adit level has been driven five hundred feet.
All levels were extended from one hundred to two hundred feet north, and
large bodies of ore have been struck in the claim.

The milling at the Bunker Hill may be segregated as regards cost, as
follows: Shoes and dies, 64 cents; screens, 14 cents; quicksilver, 14 cents;
labor, 17 cents; water, 20 cents; incidentals, 14 cents; total, 60 cents.
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Method of Chlorination.

Descrigtion of the chlorination process in use at this mine will be fully
explained in this article. This method of working is nowhere else em-

loyed on this coast, and the cost has been found to be no greater than the

lattner process, and it is claimed for it a recovery of a very much higher
Eercentage of gold. When the sulphurets from the Bunker Hill are worked

y this process but $3 50 per ton remain in the tailings, whereas, when the
Plattner process was used on sulphurets of equal assay value, they were
found to contain about $7 per ton. Sulphurets containing $57 per ton are
worked up to 92 per cent of the assay value by this method, and tailings
from $10(§) sulphurets do not contain any more gold than those of a lower
grade. The roasting furnace proper is nine feet wide and forty feet long,
outside measurement; the thickness of walls is one and one half feet. The

BUNKER HiLL—BARREL UsiEp IN CHLORINATION—END VIEW (# inch to 1 foot).

top of the bridge wall is eighteen inches above the grate bars, and nine
inches below the center of the furnace arch; the drop to the hearth is six
inches. That part of the furnace nearest the bridge wall is a finishing
oven, with revolving hearth, twelve feet in diameter, inside measurement,
and makes one revolution per minute. The furnace is charged in the same
manner as ordinary reverberatory furnaces for roasting sulphurets, and at
this mine 1 per cent of salt is introduced with the charge. During the
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latter part of the roasting in the finishing oven, different portions of the sul-
phurets are in succession exposed to the highest action of the heat and
oxidizing flame. The capacity of the furnace is two tons in twenty-four
hours; the fuel required is five eighths of a cord per ton of sulphurets; the
wood employed is pine, and costs $6 per cord. Water for power to revolve
the hearth and barrel costs 50 cents for each ton of sulphurets worked (five
miner’s inches, under two hundred and sixty-foot head, at 20 cents per inch
per day). The barrel used for chlorinating the roasted sulphurets is, in
outside diameter, forty inches; in outside length, fifty-four inches; inside
length, forty-eight inches. There is an opening in the center of the barrel,
ten inches in diameter, used for the purpose of admitting and removing the
charge. The barrel is lined with one fourth inch of lead of the best quality,
and entirely free from zinc. After the charge has been introduced and the
cover of the opening is closed, the barrel is made to revolve thirteen times
per minute for six hours, when the mass is discharged into a leaching tank
of the usual construction. The accompanying drawings will furnish the
proper illustrations.

The only skilled labor required in this process is in the roasting. Two
tons are worked per day, the barrel being charged twice in the daytime,
with one ton at a charge. The leachings from the roasted pulp are treated
as in the Plattner process.

The Charge.

One hundred and thirty gallons of water are first introduced into the
barrel; thirty pounds of dry chloride of lime, after being mixed on the
floor with one ton of roasted sulphurets, are next put in; thirty-six pounds
of sulphurie acid, 66 degrees, 1s then added, and the cover fastened as

soon as possible.
Cost of Working.

Bl 7512700 o 07T 70 RN $4 75
Power and water. .. eiecicimieecaceaes 50
Wood, § cord at 88 i eccicceeciacca- 375
30 pounds chloride of lime, at 4 cents ... ... ... 120
36 pounds sulphuric acid, 66 degrees, at 3y cents. ___. ... . .. .. ... - 126
20 pounds salt at § cent ... ieeeiiiieiiiaaaaa. 15
General expenses—assaying, melting, taxes, insurance, repairing, loss of material in

handling, interest, etc.. ... .. iiicimeccccceeas

B 2 Y $14 61

*Two men on the furnace for two tons of ore at $3 25 each; one man at $3 (gas man).
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Drops (extreme) . - .. ..o i iiiieiicaceacaaa. 92 per minute.
Dntz of stamp in twenty-four hours. ... ... L.iliiliiiiiiiio.o. 2} tons.
Kind of shoesand dies........ ... o .. . . ... At present trying steel.
8ize and character of screens ... ._.._. ... ... . ............ }-inch angle slot, No. 8.
Water used in battery. ... ... .. ... ... 8 miner’s inches.
Dimensions of &PTon. .. ...l iiiiiiiiiecicecoancaao.. 3hx4 feet.
Width of sluice. . ... ieiiiiiiiieeaa... 14 inches.
Length of sluice ........... R B (1 %
Kind of feeder. ........... e iemiaeeaa Six Templeton roller and two Challenqe.
Kind of concentrator. ... .. ... ... ... cic.ccececeo....-.Frue's.
Percentage of gold saved in battery (including outside splashboard) . _._..._......... 90
Percentage of gold saved on plates ... .. ...l li.iiicciiceeen 10
Percentage of sulphurets. ... . it 2
Value of sulphurets per ton . ... liiiiiiiiiiiiiaecan. 325 %

Cost of milling per ton ... ...l L iiiiciiiiiiciiiecaa.

Cost per ton of working sulphurets. ... ._____ .. . .l ... iiii.ii....... $§14 61
Percentage of value extracted from sulphurets._.. ... . ......_.. et ann 92
Kind of roasting furnace..........._Reverberatory, with revolving tinishing hearth-oven.
Number of roasting furnace.. ... .l ieiiiiiaaa. 1
Per cent of salt used inroasting . __ ... . . . ... .. ... ......
Wood consumed in roasting—per ton of ore
Number of men in mill.
Number of men in mine
Total number employed. ...
Average wages in mine per da)
Average wages in mill per day

Cords of wood used per day ....For steam, ng. 1&)
Cost of wood per cord ...._. ... e fe
gmmti?' of waterused in milling.._. ... ... .. ... ... ... ... % miner's inches. .
ead of water used for power ... ... ... .. L.l 270 inches.
Fall of water used for power__ ... ... .. ... ... il .ii.iiiiiiiiiiiiiceco.... 92feet.
Cost of water for milling. perday . ... ... ... iiiiiiiiiiiaoo. $1 60
Cost of water for power ... .. .. ..lliiiiiiiiiii.... e §13 40

KEYSTONE CONSOLIDATED MINING COMPANY.

This company’s property is situated in the Amador Mining District, in
the town of Amador. The ores have been mined and milled constantly
for twenty-five years, and irregularly for ten years and over. The course
of the vein, or, more properly speaking, the course of the three parallel
veins, is slightly west of north, and east of south. The dip is a little north
of east; the company mines over a space of four hundred feet in width, in
which the parallel veins occur, varying in thickness from stringers to sixty
feet in width. In dip from 45 degrees to 60 degrees from the horizon.

The property is equipped with two shafts; the depth of the main shaft
is one thousand three hundred and five feet on the incline, and reaching a
vertical depth in the mine of one thousand feet; the south shaft is used as
an air and water shaft, and reaches one thousand and twenty-four feet in
depth on the incline, or seven hundred and eighty feet perpendicular. The
hanging-wall is diorite; the foot-wall has not been reached. The mine does
not make a great deal of water, more however in winter than in summer,
and is handled by a bucket in one shaft, and by Cornish pumps in the
other, three with ten-inch cylinders, and one with six-inch cylinder; there
is a nine-inch column for the ten-inch pumps, and a six-inch column to
the six-inch pump.

Giant powder, Nos. 1, 2, and 3, is used in the mine, principally No. 2;
one thousand seven hundred pounds are consumed monthly.

The Patton, or main shaft, started in slate near the surface, passed into
diorite, and continued in this formation to the bottom. The south shaft
was sunk entirely in slate. Both shafts are timbered throughout. Sawed
lumber costs at the mine $22 50 per thousand; and five and six-foot lag-
ging from $80 to $90 per thousan({e
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Pine poles, 6 inches in diameter at smaller end, and 16 feet long, each ._...........
Pine poles, 7 inches in diameter at smaller end, and 16 feet long, each . .
Pine logs, 8 inches in dianmeter at smaller end, and 16 feet long, each............_.

Pine logs, 9 inches in diameter at smaller end, and 16 feet long,each.._........... 150
Pine logs, 10 inches in diameter at smaller end, and 16 feet long,each .........._. 1 62
Pine logs, 11 inches in diameter at smaller end, and 16 feet long, each _.._.__._..__ 1 87
Pine logs, 12inches in diameter at smaller end, and 16 feet long, each ... ......... 00

Pine logs, 13 inches in diameter at smaller end, and 16 feet long, each _...._.......
Pine logs, 14 inches in diameter at smaller end, and 16 feet long, each
Pine logs, 15 inches in diameter at smaller end, and 16 feet long, each
Pine logs, 16 inches in diameter at smaller end, and 16 feet long, each . ....___...
Pine logs, 17 inches in diameter at smaller end, and 16 feet long, each ..
Pine logs, 18 inches in diameter at smaller end, and 16 feet long, each. .
Pine logs, 19 inchey in diameter and over,each. ... . . . .. ... .....

For spruce, all sizes under twelve inches in diameter and sixteen feet
long, the same price is paid as for pine.
Special prices paid for spruce timber:

Logs of spruce, 12 and 13 inches in diameter, 16 feet long, each
Logs of spruce, 14 inches in diameter, 16 feet long, each .........__.._.
Logs of spruce, 15 inches in diameter, 16 feet long, each ..__... ... ...
Logs of spruce, 16 to 21 inches in diameter, 16 feet long, each _....._...
Logs of spruce, 19 to 26 inches in diameter, 16} feet long, each
Logs of spruce, 19 to 26 inches in diameter, 18 feet long, each . ....._.__
Logs of spruce, 19 to 29 inches in diameter, 19} feet long, each

88888883

The mine is about twenty miles from timber. The mine and the mill
are in close proximity. The character of the ore is quartz, soft and easily
crushed, free milling, with about 14 per cent of sulphurets. The ore is
crushed, pulverized under stamps, amalgamated in the battery and on
outside plates, and the sulphurets are saved in the old style, Hendy pan
concentrators, in riflle sluices, and on canvas. When running on rich ore,
the coarse sulphurets, which are caught in the sluices, assay $135 per ton.
From the same ore, concentrations from a Hendy assay $110 per ton. Fine
sulphurets, caught on blankets, assay $44 per ton.

In the first five months in 1888, before striking the rich ore, on the
lower level—

The sulphurets caught in Hendy pan coneentrators assayed, per ton
The sulphurets caught in riflle sluices assayed, perton ... ... ... ...
The sulphurets caught on canvas assayed, perton ._.. _...............

The upper tailings as they leave the mill assay, perton......_......._.
The lower tailings below the sluices assay, per ton . ..o oo oo oot iomacaaao .

The company’s forty-stamp mill is arranged for either water or steam
power. A Knight'’s six-foot water-wheel is used, under two hundred and
fifty-four feet of pressure. A steam cngine, with a cylinder eighteen inches
in diameter, and four-foot stroke, connected with two fifty-four-inch boilers,
sixteen feet long, is called into operation in case of failure of water supply.
The boilers are supElied with a Freedman’s injector, and Knowles’ steam
pump, No. 5. At the hoisting works there is a Blake’s crusher, nine by
fifteen inches, and the ore goes broken to the mill.

For one year with No. 6 and 7 straight slot screens, three thousand tons
of ore per month were crushed. The order of drop in the Keystone mill is
one, two, three, five, four—one and two having a half inch more drop than
the other stam;%s. In the next battery the orser is reversed, so on through-
out the mill. The inside copper plates are changed from one battery to
another, to insure a more even coating of amalgam on the plates with this
drop. Shoes and dies are iron and cost four cents per pound. Weight of
stamp: Stem, three hundred and ten pounds; tappet, eighty-five pounds;
bosses, two hundred and fifteen pounds; shoes, one hundred and twenty-
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eight pounds; keys, twelve pounds; total, seven hundred and fifty pounds.

ear of shoes and dies per ton: Forty shoes, five thousand one hundred and
twenty pounds; forty dies, four thousand three hundred and sixty pounds;
total, nine thousand four hundred and eighty pounds, will crusg:) three
thousand tons of Keystone ore. Nine thousand four hundred and eighty
pounds at 4 cents, $379 20; less one fourth weight returned, two thousand
three hundred and seventy pounds at 2 cents, $47 40; three thousand tons
ore used up $331 80 in shoes and dies, or at the rate of $0.116 per ton.
Running with a low feed, the Keystone drop wears iron faster than it is
worn with other drops, but it is believed also to crush ore faster. The com-
pany tried chrome steel; but a set of shoes and dies lasting only sixty
days, they were found not to be as economical as iron, where 2 cents per
pound are returned for old iron. The screens used are straight slot, No. 8,
slightly inclined from the perpendicular. The plates on the aprons are
forty-eight inches by thirteen inches. The width of the sluices, of which
there are two toeach five stamps, is fourteen inches and the length nine
feet. The plate inside of the battery is forty-eight inches in length. An
end section of the block to which this plate is fastened varies from nothing
to two inches on the perpendicular side, on the upper side from 50 degrees
to 85 degrees from the horizontal. The plates used are copper and have on
the apron an inclination of three quarters of an inch to one foot, and in
sluices an inclination of one and one half inches to one foot. The percent-
age of free gold saved in the battery is about 75 per cent, and on the outside
plates 25 per cent.

Loss of quicksilver per ton of ore worked: One year 1,276 Troy ounces
were lost monthly in mill, and 10 ounces in retorting, 1,286 ounces; one
year 861 Troy ounces were lost monthly in mill, and 10 ounces in retort-
ing, 871 ounces; or an average of 1,078.5 Troy ounces per month for two
years. Allowing 14.58 Troy ounces for one pound avoirdupois, 73.97 pounds
avoirdupois monthly, at 70 cents, amounts to $51 78. Assuming three
thousand tons of ore to have been worked, the quicksilver cost per ton of
ore worked would be 1{; cents. The percentage of sulphurets is 14, prin-
cipally iron pyrites, with a little arsenical and antimonial* sulphurets;
they contain from $80 to $175 per ton. Before striking rich ore last sum-
mer, the sulphurets for the first part of the year were running $90 to $95
for the fine and $80 to $90 for the coarse, the alloy of gold in the sulphu-
rets containing about 83 per cent gold and 17 per cent silver by weight.
They ure saved in Hendy pans, sluices, and on canvas, and sold to the
Amador Reduction Works. The charge for treating per ton is $20; for
bauling, $1; the percentage of assay value received is 92. One thousand
five hundred cords of wood are used per year, at $6 per cord for pine or
oak. Both hoisting works are run by steam power. The mill requires one
hundred and twenty-five miner’s inches of water; in all one hundred and
eighty inches are used at the mine and mill, at a cost of $800 per month.
Two large sixty-inch and two small eighteen-inch circular saws are in use
at the mine for cutting timber, etc.: also Lepley’s machine for framing, and
a lathe, screw-cutting frame, and the modern appliances. The engine at
the Pelton shaft has a twelve-inch cylinder. The engine at the south shaft
is an upright—sixteen-inch cylinder and four-foot stroke. The develop-
ments on the mine are the Pelton shaft, one thousand three hundred and
five feet, and the south shaft, one thousand one hundred and twenty-four
feet, measured on the incline, and extensive exploration of the three parallel
veins.

*The percentage of antimony increases in depth.
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Stations in the hanging wall at each level have a vertical depth of six
hundred and twenty, seven hundred and twenty, eight hundred and twenty,
and one thousand feet. During the past year a drift was run south on the
one thousand-foot level; seven hundred and sixty-seven feet south from the
Pelton shaft. It is ro;lmsed to sink three hundred feet, and open up levels
at greater depths. illing costs, per ton: Shoes and dies, 12 cents; labor,
27 cents; water, 19 cents; screens, 1 cent; quicksilver, 2 cents; other inci-
dentals, 14 cents; total, 75 cents.

Rich ore has been found in several places in the mine during the present
year. Notably on the lowest level in the mine.

Altitude (aneroid reading) - oo oo e eaes

Length of ore sShoot. . .o . i iimeeccmeaeeanaes

Length of ore shaftonincline. ... ...

Depth of ore shaft vertically .. ... .. ... ... .

Vertical depth reached in mine

Vertical depth of water shaft ... ... ... ...

Quantity of water raised in twenty-four hours.. .. ... ... .. ... ... 25,000 gallons.
Character of hanging-wall . i iiaicccicccccacaanan iorite.
Character of foot-wall. ... e Slate.
Kind of powder used .. ..o Giant, Nos. 1, 2, and 3.
Quantity of powder used . ... ... ... 1,700 pounds.
Cost of mining per ton .. ... il o eiiiecceameeao
Number of feet timbered. ... ... ... ... Timbered throughout.
Kind of timber ... oo e Pine and spruce.
Cost of timber ... .. .. eiieiaeaaas According to size, 75 cents to $11, spruce.
Character of ore........c.......cccc............Free milling, with 1} per cent sulphurets.
Character of works........_.. Free milling gold mill, with concentrating pans and sluices.
Number of stamps 40
Weight of stamips. ... ..o ieiiaeaaas

Drop of stamps. ..o

Drops per minute. ... ieeeceeioaes

Dutg Lo 317 1) Y 23 tons in twenty-four hours.
Kind of shoes and dies. ... ... i iiecicmeeeeaaan lron.
Size and character of screens Straight slot, No.8.
Dimensions of apron. . ... ... iaiaaaa. 48 inches by 15 inches.
Width of sluice (double). ... ..o e ccecicciecccceecmca——. ———- 14 inches.
Length of sluice (each) .. ... .. oo il e cmemeceeee—e —aae 9 feet.
Kind of feeder ... i Templeton.
Kind of concentrators. ... ...l Hendy pans.
Number of concentrators. ... .. e iccieemicceeeanaan- 28
Percentage of gold saved in battery _ ... . i 75
Percentage of gold saved on plates . ... .. iiiiiiiiiiiicaiaaaes 25
Percentage of sulphurets . ... i cieicieieiccccceaan. 1
Vaulue of sulphurets per tOn. . oo oo o i i cieaccaaccaaann $80 to $17.
Cost of milling per ton. ... ... iieciceeae- 75 cents.
Cost per ton of working sulphurets. ... .. ... .. ... $20
Percentage of value extracted from sulphurets.. ... .. .. L . oo ol 92
Number of meninmill ... ... ... ... .. ..

Number of meninmine ... ... ... ... .. ...

Number of men, outside work............. ...

Total number employed.. ... ... ............

Average wages in mine per day
Average wages in mill per day .. -
Average wages paid outside work per day

Cords of wood used perday .........___ .

Cost of Wood per COrd - - oo oo e ccecicccccamemm— e emaaa-
uantity of water used in mi 125 miner's inches.
ead of water used for power ... .. ieiiiiicciaeoao. 266 feet.

Fall of water used for power__...._.._ 200 miner’s inches.
Cost of water for milling and for power—Nominally use 200 inches of water and pay $800
per month, mine and mill

THE KENNEDY MINE.

This mine is situated about one mile north of Jackson, the county seat,
on the main stage road to Ione, at an altitude of about one thousand four
hundred and seventy feet above sea level. The several properties which
“form the Kennedy Mine were located in 1860 and patented in July, 1872.
The amount of acreage in the mining patent is twenty-seven and eighty-
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five one hundredths and embraces two thousand and sixty feet in length
on the mother lode, and a width of about five hundred feet. It lies between
the Oneida on the north and the Pioneer on the south, and in addition the
company owns a patented millsite of five acres. The general course of the
vein is about north 20 degrees west, and the dip north 70 degrees east, at
an angle with the horizon varying from 45 degrees to 55 degrees for about
four hundred feet, and thence to the bottom the angle is about 60 degrees
from horizontal. The width of the vein is from two to forty fecet. There
are three shoots on the mine—the south chimney, in its greatest length, is
four hundred and ninety feet, with intervening spots of barren material,
the middle one about two hundred feet, but the length of the north chim-
ney, the existence of which has been known since an early date, has not
been determined.

There are two shafts on the property and one tunnel, which are still being
driven. The main shaft is about five by twelve feet in the clear, with two
compartments and a pump and ladder way, timbered throughout with
sawed spruce, sixteen and twenty inches square, and has attained a depth
of one tgousand one hundred and twenty-five feet.

The north shaft, which is being rapidly sunk, is timbered with sixteen-
inch square spruce, and is also a double compartment, and from the four
hundred level down is five by twelve feet in the clear. It has reached a
depth on an incline (averaging about 70 degrees) of six hundred and
seventy feet. The tunnel now being driven to reach the north chimney is
about two hundred and fifty feet in, and one hundred feet below the surface.
The main shaft, on reaching a vertical depth of four hundred feet, encoun-
tered vein matter which it followed at an angle of about 60 degrees until it
reached its present depth, corresponding to a vertical depth of one thousand
and twenty-five feet from the surface. The north shaft has reached a ver-
tical depth of six hundred and twenty-five feet. The hanging-wall of the
vein is diorite (greenstone), the foot-wall slate. The mine yields about
sixty thousand gallons of water daily. No pump is used. The water is
removed with self-filling, self-emptying water barrels, holding five hundred
gallons each. About eight hundred pounds of giant powder, No. 2, are con-
sumed monthly. Of steel, for drills, it is estimated that about four hun-
dred pounds are required. For the last two years the present owners have
been developing the mine, sinking shafts, running tunnels, etc., and the
mining cost per ton has not been segregated from other work, but $3 per
ton may be given as a pretty close estimate.

The labor cost of running the tunnel was $3 per foot; of sinking the shafts
(excavation nine by fifteen feet, formation hard slate) is $15 and $20 by
contract, and the number of feet sunk per day from one to one and one half.
The prices Eaid for timbers, which are round pine in tunnel, levels, and
stopes, are the same as at the Zeile Mine. Sawed spruce or pine costs $20
per thousand. There is no cost for transportation of ore, as the mine and
mill are together. The ore, the ordinary mother lode rock, quartz, and
slate, free milling, with small percentage of sulphurets, is subjected to the
ordinary process of crushing, pulverizing in the battery, amalgamating in
the battery and on outside plates, and concentrating on Frue vanners. The
sulphurets are sold to the Amador Reduction Works. The mill contains
forty stamps, weighing eight hundred and fifty pounds each; the usual dro
is started atsix and one half inches for soft rock, and seven inches for harcﬁ
and eighty-eight drops are given per minute. The duty per stamp is two
and one sixth to two and one fourth tons in twenty-four lll)gurs, when run-
ning with a discharge nine inches above the die, and using Nos. 20, 24,
and 30 brass wire screen.



REPORT OF THE STATE MINERALOGIST. 69

‘White iron is used for shoes and dies, and costs 4 cents per pound. In
regard to wear it varies according to the iron, when the rock and the drop
of the stamp are the same—one set of dies lasting thirty days, another
thirty-five days. Eight thousand eight hundred pounds of shoes and dies
crush two thousand seven hundred tons in one case and three thousand
one hundred and fifty tons of similar ore in another case, with the same
drop. The wear in one case amounted to 34%f; pounds of iron to a ton of
ore, and in the other case 2.8 pounds. Eight thousand eight hundred
pounds of iron, at 4 cents, $352; two thousand two hundred pounds of old
1ron returned, at 2 cents, $44; net cost of iron, $308 in one case for crush-
ing two thousand seven hundred tons, and in the other for three thousand
one hundred and fifty tons. In one case the cost of shoes and dies was
11’15_5 cents per ton of ore; in the other the cost was 9{4%; cents per ton of ore.

he quantity of water used in the battery and on concentrators is about
twelve inches. The screens are brass wire set vertically. The dimensions
inside of the screen frame are four inches by forty-four inches. Experi-
ments are being made with Nos. 24 and 30 mesh. The apron is forty-six
inches by thirty inches. The width of the sluice is fifteen inches, and
eighteen feet in length. A double sluice is used to each five-stamp battery
for ten feet beyond the apron. The size of the plate inside the battery is six
inches by forty-four inches. Silvered plates are used outside the battery,
and the inclination to the foot is 14&% inches. Hendy’s Challenge feeders
are used. The percentage of recovery in the battery varies from 33 per
cent to 66 per cent, and on the outside plates from 66 per cent to 33 per
cent. The ore contains 14 per cent of sulphurets, of an assay value of $125

r ton. About one sixth of the value of the ore 18 in the sulphurets. The
o8 of quicksilver is about 14 cents per ton. Sixteen Frue vanners are
used for concentrating. The sulphurets are sold to the Amador Reduction
Works, at Sutter Creek, and the percentage of value allowed is 92 per cent
of the assay. Steam is only used in case of an accident to the ditch or
water power, and then only at the hoisting works. The wood used costs
$5 per cord. It requires an average of five cords of wood per day, when
running the hoisting works by steam, to hoist sixty thousand gallons of
water and one hundred tons of ore from the mine. The water is hoisted
from the four hundred, six hundred, and nine hundred levels, and from
the sump, which is one thousand one hundred and twenty-five feet deep.

It is proposed to putin power saws for framing timbers and making
wedges; to sink both north and south shafts to one thousand one hundred
and fifty feet, and connect and run each way; to open up the third, or north
chimney, existing on the surface.

The cost of milling at the Kennedy: Water, per ton, 224 cents; quick-
silver, per ton, 14 cents; shoes and dies, per ton, 10 cents; labor, per ton,
20 cents; incidentals, 15 cents; total, 69 cents.

The company pays for water, 15 cents per miner’s inch, under special
contract, as the water is turned into the ditch to be used again by the Zeile
and other mines on the lode, further south. The daily cost of water for all
purposes is $36 75.

Developments.

One tunnel 250 feet long.

South shaft, 1,125 feet deep.
400-foot level, not reopened at present; south, 295 feet long.
600-foot level, south, 240 feet; north, 636 feet; total, 876 feet.
750-foot level, south, 240 feet; north, 100 feet; total, 340 feet.
850-foot level, south, 180 feet; north, 200 feet: total, 380 feet.
950-foot level, south, 240 feet; north, 236 feet; total, 476 feet.
1,050-foot level, south, 60 feet; north, 60 feet; total, 120 feet.

'611
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At present the company is drifting both ways from the shaft. Two
winzes from nine hundred and fifty to eight hundred and fifty level; one
winze from eight hundred and fifty to seven hundred and fifty level; one
winze from seven hundred and fifty to six hundred level. Connection is
made on the six hundred level between the south shaft and north shaft,
six hundred feet apart. North shaft is six hundred and seventy fect deep,
measured on the incline. Opening levels, at three hundred and forty-two
and four hundred and sixty-four feet from the surface, is in progress.

The hoisting works on each shaft are arranged for working by ecither
water or steam power, independent of each other. The mill is run by
water power alone. The hoisting works are complete, and newly con-
structed. The works at the south shaft are run by two six-foot reversible
Knight wheels, under one hundred and eighty-one feet of pressure, or in case
of failure of water supply, by a fourteen-inch cylinder engine with thirty-inch
stroke, connected with two large boilers. The works at the north shaft
are run by Pelton wheels under a pressure of about one hundred and sixty-
five feet. The works are also supplied with suitable stcam power. The
water from wheels of north and south shaft is conveyed by pipe and flume
to a large tank, forty by eighty feet square and four feet deep. From water
caught in this tank a Pelton wheel, at the mill, under fifty-three feet of pres-
sure, runs the concentrators, and another Pelton wheel runs the rock break-
ers. The tank also supplies water for the use of the batteries. A five-foot
Pelton wheel, under about two hundred and thirty-five feet of pressure,
runs the mill. Two hundred and forty-five inches of water are required
daily for all purposes; of this amount about fifty-five inches are used at
each hoisting works, and one hundred and thirty-five inches on the main
wheel of the mill.

The ore is hoisted from the mine in threc thousand four hundred-pound
gelf-dumping skips, and the water in barrels, holding five hundred and
twenty gallons of water. The barrels arc self-filling, self-emptying, and
registering. The buckets are shoved from the shaft, by hydraulic engines,
under control of the engineer. The piston rod of the engine shoves the
frame, on which the bucket rests, on emerging from the shaft. As the
frame moves out with the bucket, it is tallied on a marked dial. A coun-
terpoise below the floor moves the frame back to place, with the empty
bucket. The power from the water wheel shaft is transmitted to the main
connecting shaft by three two-inch manilla ropes, used for convenience of
room.
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Weight of stamps. .. 850 pounds.
Drop of stamps. .. 64 to 7 inches.
Drops.....cceueaen . <ee----. 88 per minute.
Dutyof stamp. oo 8 in twenty-four hours.
Kind of shoes and dies. ... ..o oo iiieeiieeciiceeeeaas White iron.
Size and character of screens.. ... i oiicieacacano. Brass wire, 20, 24, and 30.
Waterused in battery . ..ot icccecamcccaccecacans 12 inches.
Dimensions of apron. . ... ool --- 46 by 30 inches.
Width of 8luice. oo n oo i icectiecccccacceeceecaane 15 inches.
Length of 8l0iCe. -« oo ieeeceiceeeeccmeeaas 18 feet.
Kind of feeder..... R Hendy Challenge
Kind of concentrators. .. e ememeeeseeeaseememeseeeceesaseeseseeesesaees Frue's.
Percentage of gold saved in battery ... ... . iiiciieiiiiiiiciiiiann.s 33 to 66
Percentage of gold saved on plates . ... ..ot ciiiiiiaaaas 66 to 33
Percentage of sulphurets ... ... .. ieccciccieaenanas 14
Value of sulphurets. . ... ... .o $125 per ton.
Cost Of MIlliNG. -« - oo iiiicmiiee e 69 cents per ton.
Cost of working sulphurets ..._................ --- $20 per ton.
Percentage of value extracted from sulphurets . .92
Number of men in mill ... .. 6
Number of men in mine. .............. ... - . 60
Number of men on outside WOrk - .. ... o iiiiiieiiiiieiaaaaan ... 15
Total number employed. .. ... ... iiiiiaioo. e cmecaeeemcemaans 81
Average wages in MiNe. .. ... ... .iiiiiiciiiiiiecciienieaaan $2 70 per day.
Average wages in mill... ...l $3 per day.
Average wages paid outside work..... emmeeeeeeeeiececeaaan $2 50 to $4 per day.

Cords of wood used...............
Costof wood. .o.cooomnoni ol
antity of water used in milling

When used, 4 cords per day.
................ $5 per cord.
135 inches per day, $20 25

ead of water used for power.................. -165 feet, 181 feet, and 235 feet.
Fall of water used for pOWer. . ... .. . i iiiiciiiiicacmceccceeaaea 110 inches.
Cost of water for milling ... ... .. ... ... 15 cents per inch, $20 25
Cost of Water fOr POWer - ... it i i tcccaccecann: ceecamnnannaaas $16 50

TALISMAN MINE.

This mine adjoins the South Spring Hill on the southeast. There is a
main shaft on tglis mine nine hundred feet deep. The present company
commenced to take the water out of the shaft about six months ago, and
is now drifting north, south, east, and west, principally north to connect
with the South Spring Hill Mine. The Talisman is a separate incorpora-
tion, but the members of the South Spring Hill Mine are the owners of the
Talisman stock. The work is done with power drills, two drilling machines
ger:ﬁg used. The South Spring Hill compressor furnishes the air for the

8.

NORTH STAR MINE.

A detailed account of operations on this mine is given, as it may prove
useful in comparing costs of sinking shafts of similar dimensions, in the
foot-wall slate of the mother lode. The North Star Mine is situated near
Sutter Creek, on the mother lode, on an unbroken hill. Its immediate
neighbors on the south are the Comet, Golden Eagle, and Lincoln, on the
north the South Keystone and Talisman, South Spring Hill and Keystone,
situated in the order named. June 1, 1887, the North Star Improvement
Company was incorporated with the following Directors: E. C. Voorheis,
President; H. H. Towns, Treasurer; Dr. J. L. Mayon, Secretary; R. C.
Downs, H. Reese, and J. R. Treglon.

A working bond for two years having been secured, water was brought
in, and machinery erected sufficient to reach a defvth of one thousand feet.
The hoisting works, covered by a substantial building, consist of a single
friction-gear hoist, driven by a six-foot Donnelly wheel. Water required
is six miner’s inches per day, and the pressure is about two hundred feet.
The company constructed a reservoir having a capacity of running the
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works for twenty-four hours, and laid an eleven-inch pipe from the reservoir
to the wheel.

The shaft is a single compartment, four feet and one half by six feet, in-
side measurement, with ladder-way and track. No pump is used. Three
thousand gallons of water are hoisted daily from the one hundred-foot level,
where the water tank is situated. No water is met with below that point.
The formation passed through is country rock—black slate—west of the
line of ore body. It is intended to sink to a point six hundred and forty
feet below the surface, crosscut at six hundred feet to the ledge, and drift.
The sinking has been done through fair blasting ground, using double
hand hammers, and nitro-glycerine powder, No. 2. At the annual meeting
of this company, the Secretary reported as follows, concerning the operations
and financial business, from the commencement of work up to June 1, 1888:

Receipts for 100,000 shares. ... . oot & o iiiiiiciiiiiaccaans $2,000 00
SiX ASSCSSIMIENES - o ot i eccdeaa s 12,000 00

Lumber expense....... . $102 72
Construction expense 1,850 35
Labor expense .. ... oo iiiiiiciciiaaaaaan .. 8254 50
Mine supplies ... ..o icieciiicciaaeaee. 558 38
Waater oo e e e eecee e 363 20
Timbers . . i eitecceeeccceccans 486 10
S N e e e iiiceeecie e 361 67
Powder, fuse, etc.. ... oo o .oooeooa.... . 602 42
Incidentals. ... .. .. ... - 359 3R
Balance on hand in treasury, June 1, 1888 571 28
TotaIS - oo e $14,000 00  $14,000 00

The shaft was sunk three hundred and seventy fect, at an angle of 60
degrees. Hard diorite (greenstone) was encountered, and work in the bot-
tom of the shaft was discontinued. Three hundred and seventy fect were
sunk at 60 degrees, and two hundred and forty feet were sunk at 88 de-
grees; total, six hundred and ten feet were sunk. On encountering hard
greenstone at three hundred and seventy fect, the shaft, at that point, was
abandoned, and at two hundred and sixty feet from the surface a new
shaft was started, and sunk at an angle of 88 degrecs, until a depth of five
hundred feet from the surface was reached. A drift forty-seven feet long
was also run west from two hundred and sixty feet from surface.

Total sinking of shaft . .. oo i i iieiccccciceccaaaan
Size of shaft . ceeeeees

Labor cost, per fool . ... oo i iiiiaaes
Tools, steel, mine supplies, per foot.................

Water, per foot. ... oo. .ol
Timbers, round, hewed on one side, per foo
Lagging - oo iiiieeaan
Powder and fuse ... o iaiioooo.

Incidentals. oo oo e et aceaccecceecame—ana—an

Total cost Per fOOt. - oo o an e e ie i eicccccmeeccceeamenaaan

The entire work was accomplished without a single accident, without an
hour's stoppage during the entire year. At the present date, September 1,
1888, the shaft has reached the proposed depth, and crosscutting is in
progress.

Since the above was written, a very rich body of ore was encountered in
crosscutting on the six hundred-foot level.
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LINCOLN MINE.

This property lies about half a mile northwest of the town of Sutter
Creek, on the mother lode, and for many years was one of the richest
mines in the State. It has the same course and dip as the other mines of
the lode, which are in proximity. Connected with the mine is a forty-
stamp mill, with eight hundred and fifty-pound stamps, run by water power,
under a pressure of two hundred and sixty feet. The five hundred-foot
level of tge Mahoney Mine is connected wit{: the underground workings of
the Lincoln. The latter is said to be a very valuable mine to-day; and it
is stated was closed down on advice, when there was money in the treasury.
While the mine lies idle, twenty stamps of the mill are working ore from
the waste dumps.

THE HECTOR MINING COMPANY.

This company owns the Mahoney Mine, a forty-stamp mill, and most of
the Hubbard and McAdams ground. The mill has been running about
four months of this year, on surface rock. The prolll)erty i situated on the
mother lode, just north of the Wildman, and south of the Lincoln Mine,
and is uip?ed with hoisting works, hydraulic engine, and pump. The
mine is developed by a shaft one thousand feet deep, measured on the
incline, which is about 56 degrees to the east; the vertical depth reached
is about eight hundred and twenty feet. There is a level run from each of
the following points: five hundred, six hundred, eight hundred, and nine
hundred feet from the surface. The five hundred level connects with the
Lincoln on the north. The company proposes to put in an electric plant,
and run their hoisting works an milF by electricity. It is also proposed
to introduce a two hundred-horse power dynamo, to be run by water power,
atthe New York Ranch, three and one half miles southeast of Sutter Creek,
and convey the electricity to motors at the Mahoney mill and hoisting works.
The use of the water power has already been contracted for. There does not
seem to be a sufficiently good reason why this property should not be in
operation.

SUTTER CREEK MINE.

This mine was one of the early locations of Amador County. It is situ-
ated in the Sutter Creek Mining District, about two thousand feet north of
the town of Sutter Creek. The course of the vein is northwest and south-
eagt, nearly. The vein at this point, at present depth appears about per-
pendicular. The average width is thirty feet. 'Fhe dimensions of the
claim are one thousand one hundred feet long by four hundred feet in
width. The length of the ore shoot, as far as developed, is seven hundred
and fifty feet. It is worked both by tunnel and shaft. The length of the
tunnel 1s two hundred and fifty feet, and the vertical depth reached by it
from the surface is sixty feet. The shaft is vertical, and sixty feet in depth.
The hanging and foot-walls are diorite. The mine, at present development,
is free from water. Giant powder, No. 2,is used at the rate of two hundre
;!)‘ounds per month. The cost of mining is 94 cents, without transportation.

he cost per foot in running tunnel is stated at $3, and the number of feet
run per day is two and one half. The formation passed through is decom-
;l"oee diorite and quartz. The length of the tunnel is two hundred feet.

he kind of timber used is round pine. Sixteen-foot sticks cost $1 50 each
and one and one half sticks are used every five feet. The timber is about
twenty miles from the mine. The ore is grought to the mill, over a tram-
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way, at a cost of 17 cents per ton. The ore is soft and decomposed. It is
crushed with stamps, and amalgamated in the battery and on plates.

The mill is a water power stamp mill, with six by eight-inch rock breaker.
No concentrators are used. Blankets, riffle sluices, and Cornish buddles are
emJ)loyed for saving the sulphurets. Hard iron is used for shoes and dies,
and costs delivered 4 cents per pound. One set of ghoes and dies is worn out
in sixty days—about two thousand two hundred pounds in weight, origi- .
nally, of which amount one quarter is returned as old iron, at 2 cents per
pound. The cost of shoes and dies per ton of ore crushed is from 8 cents
to 11 cents, according as one and one half or two tons of ore is crushed.
The quantity of water used in the battery is two and one half inches.
Angle slot No. 8 screens are used; they are placed nearly vertical, and the
dimensions inside the frame are six inches by forty-eight inches. The size
of the apron is three feet by four, and the width of the sluice is fourteen
inches, and the length to each battery is twelve feet. The size of the plate
inside the battery is six inches by four feet. All the plates used are of
copper, and have inclination of one inch to one foot. The wear of shoes
and dies per ton of ore worked is about two pounds. Fifty per cent of the
free gold is saved in the battery and fifty per cent on the outside plates.
On blankets one per cent of amalgam is saved monthly, and also sulphurets
to the amount of one fifth of one per cent of the ore crushed. Loss of quick-
gilver per ton of ore is estimated at about one half ounce. Concentration is
done on blankets, riffles, sluices, and afterwards in a Cornish buddle. The
charge for treating the sulphurets, which are sold to the chlorination works,
at Sutter Creek, is $20 per ton. The percentage of their assay value allowed
to owner is 90. Ore worked from the bottom of shaft and bottom of open
cut yielded 66 per cent in the battery and 33 per cent outside.

The motive power of the mill is water. A four and one half-foot Knight’s
wheel is used, under a pressure of ninety-six feet. Fifty miner’s inches are
?eqllllired for battery and power.* The cost of water is 20 cents per miner’s
inch.

Developments.

These consist of a shaft sixty feet deep and a tunnel two hundred and
fifty feet long, tapping an open cut.

It is proposed to sink a permanent working shaft, put in six thousand
five hundred feet of pipe, and bring in water, with a pressure of four hun-
dred feet,and increase the size of the mill. This mine was formerly known
as the Iowa, and has produced over $76,000. Five stamps of the mill have
been running five years, and ten stamps three years. It was incorporated
in May, 1888, under California laws, as the Sutter Creek Gold Mining
Company. ‘

The total monthly expenses of the Sutter Creek Mine and Mill are as
follows: Labor, $60C; water, $300; shoes, dies, powder, timber, and inci-
dentals, $100; total, $1,000. Mill crushes monthly four hundred and fifty
tons of ore. Cost of mining, milling, and transportation per ton, $2 22.
Of this cost: Labor, per ton, at mine, 83 cents; general incidentals, 11 cents;
total, 94 cents; transportation, 17 cents. Milling: Labor, per ton, at mill,
334 cents; water for power and battery, 66% cents; screens, 1 cent; shoes
and diest, 8 cents; quicksilver, 2 cents; total, $1 11.

*The water is conveyed to the mill in dpipe eleven inches in diameter, made of No. 16
iron, coal tarred, and riveted, five hundre and fifty feet in length.

t Eight cents, when two tons of ore are crushed per stamp; 11 cents, when one and one
half tons are crushed daily. Other items calculated on a crushing of one and one half
tons. At times two tons of ore are crushed daily for months, and then the entire cost of
mining and milling is $1 66 per ton. .
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WILDMAN GOLD MINING COMPANY.

The property of this company is situated in the town of Sutter Creek.
The course of the vein is west, 2 degrees west approximately, and the dip
north of east, or at an angle of 65 degrees. The width of the vein is about

four feet, as far as developed. The dimensions of the claim are thirteen

hundred feet in length and six hundred feet in width. There are two ore
shoots on the mine. No. 1 has a length of sixty feet on the two hundred-
foot level, one hundred and fifty feet on the four hundred-foot level, two
hurdred and twenty feet on the five hundred-foot level. No. 2 has a
length of forty feet at four hundred and fifty feet from the surface, and
sixty feet at five hundred feet from the surface. The mine is worked
through an incline shaft. The present depth, in September, is six hundred
and twenty feet on the incline, corrésponding to a vertical depth of five
hundred and sixty-five feet. Sinking is still in progress, and it is the
intention to sink two hundred or three hundred feet farther before stoping.
The walls on either side of the ore shoot are black slate. The quantity of
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water coming in is about one hundred thousand gﬁ.llons in twenty-four
hours. Knight’s improved Cornish pump, driven by Knight’s hydraulic
engine, is used. It is a ten-inch pump, with an eight-inch column, and a
six-foot stroke and a five hundred-foot lift. Its usual speed is four to
five strokes per minute. This pump was employed in removing the water
from the mine, when operations were resumed in the shaft, after it had
been unused for twenty years or more. The hydraulic engine was secured
to the timbers near the top of the shaft, in the pump compartment, and
the pump lowered from time to time. Below the five hundred-foot level,
another Cornish pump, eight-inch cylinder, is used in sinking, driven b
Knight’s hydraulic engine, and raises water to the five hundred-foot level.
Giant powder, No. 2, is used, at the rate of two hundred pounds per month.
Three hundred and fifty pounds of Black Diamond steel are used monthly.
The cost of mining is about $3 per ton, exclusive of shaft sinkin%. The
cost of running levels is given at $5 per foot, and the number of feet run
per week, with four men, is given at eighteen feet on the average. The
shaft and levels are timbered throughout with round pine timber. The
following prices are paid for the timber: Poles, 75 cents each; six inches
diameter at smaller end, $1; seven inches diameter, $1 124; eight inches,
$1 30; nine inches, $1 50; ten inches, $1 75; eleven inches, $1 87; twelve
inches, $2; thirteen inches, $2 50; fourteen inches, $2 75; fifteen inches,
$3 25; sixteen inches, $4. These prices are for timbers barked, and hav-
ing a length of sixteen feet. The distance of timber from the mine is from
twenty to twenty-two miles.

The company has put in four thousand feet of pipe, conveying water to
the mine under a head of four hundred and sixty-two feet and four hun-
dred and seventy-four feet to the mile, the pressure gauge indicating at the
mill two hundred pounds pressure to the square inch.* There were re-
quired two thousand feet of pipe, thirteen inches in diameter, No. 12 iron;
one thousand feet, eleven incll:es in diameter, No. 14 iron; and one thousand
feet, eleven inches in diameter, No. 16 iron. The mill is conveniently sit-
uated near the mouth of the shaft; thus transportation cost is avoided.
The rock is mostly what is termed ribboned, is easily crushed, and contains
from 1 to 2 per cent of sulphurets. The ore is crushed by stamps, amal-
gamated in the battery and on outside plates, and the sulphurets concen-
trated on Frue vanners. The hoisting works consist of a water power single
friction hoist, having a capacity of raising one hundred tons per day from
one thousand feet in depth, driven by a Knight'’s six-foot wheel, a Sturte-
vant blower, and a Knight’s hydraulic pump combination. The gallows
frame is eighty feet high. The mill is a ten-stamp Knight’s pattern, with
seven hundred and ﬁ?ty-pound stamps, contains a Blake’s rock breaker,
ten by twelve-inch, four Frue concentrators, and an electric plant for light-
ing both hoisting works and mill.

The Electric Plant.

The electric plant consists of one thirty-lamp dynamo, driven by a
Knight’s twelve-inch wheel, under about two hundred pounds pressure per
square inch. Five Edison incandescent lights, of twenty-five candle pewer
each, are used at the mine, and nine lights at the mill. The wheel re-

uires one inch of water, under the above pressure, or about sevenieen
thousand gallons of water per day, on the average, in order to run the
dynamo during that portion of the twenty-four hours when artificial light

*This would show a loss of about 5§ pounds per square inch for friction.
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is needed, provided that all of the fourteen incandescent lights are in use
at one time. The daily cost of fourteen incandescent lights, of twenty-
five candle power each, at the Wildman Mine, is as follows: Water, one
miner's inch at 20 cents, 20 cents; breakage, average for first three months,
5 cents; replacing parts, average for first three months, 5 cents; total, 30
cents. The plant gives entire satisfaction; requires no skilled labor or
attention. The lights can be turned off from the works at the mine or
mill, independent of each other. The cost of this entire plant erected was
§35{). Igtialxlmfactured by the firm supplying electric plant for the South
Spring .

pChl'ome steel is used for shoes and dies, and costs about 94 cents per
pound, delivered in carload lots. The steel has not been used long enough
to make a comparison with the iron. It has an advantage in not requir-
ing change so often. When iron was used for shoes and dies, on an average
one thousand four hundred tons of ore wore out one thousand five hundred
and fifty-one pounds of shoes and one thousand three hundred and two
pounds of dies, or two thousand eight hundred and fifty-three pounds of
shoes and dies, less seven hundred and thirteen pounds returned, at 2
cents; $114 12 less $42 80 equals $71 32. This gave the wear of shoes
and dies per ton of ore crushed, 5 cents—equivalent to a net loss of one
and one fourth pounds of iron per ton of ore. The quantity of water used
in the battery is estimated at three inches per day. The screens used are
No. 7 angle slot, having dimensions inside the frame of seven by forty-
eight inches, and are slightly inclined. The size of the apron is two by
four feet. Below the apron a double sluice is used, fourteen inches in
width; the length of sluice to each battery is fifteen feet. Copper plates
are used inside the battery, silvered plates on aprons and sluices. The
inclination of plates to the foot is one inch to one and one fourth inches.
The percentage of recovery in the battery in free gold is about 66
per cent, and on plates outside about 33 per cent. Percentage of sul-
phurets is one to two, principally iron pyrites, in value varying from $78
per ton to $125. Fineness of gold, 800. The concentrations are sold to
the Amador Reduction Works. The charge for treatment is $20 per ton,
and 90 per cent of the assay is allowed.

One six-foot Knight’s wheel is used to run the hoisting works, and one
of the same size drives the main machinery of the mill, while a thirty-inch
one drives the rock breaker, a twelve-inch one the dynamo, and a ten-inch
one the grindstone. The Sturtevant blower is run by a Donnelly wheel.
The pump requires ten inches of water while running from the five hundred
station.* Ten miner’s inches of water, under four hundred and sixty-two
feet of head, removed seventy-five thousand to one hundred thousand gal-
lons per day from five hundred feet in depth, at a cost of $2 for power. A
seven eighths inch flexible steel wire rope is used. Forty-two inches of
water are used at the mine and mill, at 20 cents per inch. Eight dollars
and forty cents will cover the expense of all water required by the com-
pany. Twenty-two inches of water are used by the mill and battery, and
twenty by hoisting works.

Developments.
Incline shaft, @ePth - - oo oo e e icmee e 620 feet.
150 feet level, length . __ .. 80 feet.
300 feet level, length _ . . .. 180 feet,
400 feet level, length .. ---- 260 feet.
500 feet level, length . - oo i ccieaeea 460 feet.

*The main pump is driven by an h{draulic engine, situated at the top of the shaft, said
engine reguinng ten miner’s inches of water when the pump station is at the five bundred
level. Additional power, or equivalent in miner’s inches, of course, is required to run the
sinking pump below the five hundred level.
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The mine has been idle about twenty years, but during the past year the
water has been taken out of the mine. The shaft has been put in order
and retimbered. A Knight’s hydraulic pump has been procured. All the
old levels have been repaired. Two hundred and thirty feet have been run
on the five hundred-foot level, one hundred feet on the four hundred-foot
level, and seventy-five feet on the three hundred-foot level. An excellent
ten-stamp mill has been erected, complete with Frue concentrators. Con-
nection has been made with the canal of the Blue Lakes Water Company,
and an electric plant for lighting purposes introduced. Entirely new hoist-
ing works have geen erected. Itis proposed to put in ten additional stamps
with new concentrators; to sink the incline two hundred feet deeper, and
run two new levels on the mine.

Milling: Water cost per ton of ore, 18 cents; labor cost per ton of ore, 26
cents; shoes and dies, 5 cents; electric lighting, 1 cent; screens, 1 cent;
quicksilver, 1 cent; other incidentals, 8 cents; total, 60 cents.

Cost of water for POWer. .. -ccoomoieece e eanns {gg:g: gg; el:’a:::]:ric light. 9 698
Power for hoisting._.... 180
Total water per day - ..o iiciiiiaes 42 inches, at 20 cents, $8 40

f———' —_
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THE ONEIDA.

At the Oneida Mine ten stamps have been kept busy for the last two
years running on the old gouge pile. This mine is situated on the mother
lode between Jackson an(f Sutter Creek, and had good ore in the bottom
when work was suspended. It was formerly one of the famous mines of
the lode, but the bad ground and the large quantity of water coming in
made it, in those days, very expensive to work. The mine for years sup-
plied a sixty-stainp mill.

LIVE OAK.

This mine is in the Jackson District, situated about one and one half
miles southwest of Jackson. It was one of the early quartz locations made
in the county. The course of the vein is northeast and southwest. It dips
to the southeast for the first forty feet nearly vertically, after that depth
about 50 degrees. The average width is from one to two feet. The dimen-
sions of the claim are nine hundred by six hundred feet. There are two
ore shoots on the mine, separated by about ten feet of barren ground; one
shoot is one hundred and ten feet in length. The length of the other has
not yet been determined. The mine is worked by a shaft nearly vertical
for forty feet; the last one hundred and thirty-five feet, however, are at an
angle of about 50 degrees. The depth, measured on the incline, is one
hundred and seventy-five feet, reaching a vertical depth in the mine of
one hundred and fifty feet. Hanging and foot-walls are the same, diorite
ggreenstone). The mine is kept free of water by means of a three-inch
“Jackhead” pump, with two-inch column, and two and one half-inch
stroke, running one third of the time. Work is done with single hand
drills. Hercules powder, No. 2, is employed; of this about thirty-five
pounds are used per month. The cost per foot in running levels is from $5
to $6. The number of feet run per day is about two and one half.

No record was kept of the cost of sinking the shaft, nor of the number
of feet sunk per day. The formation passed through was vein matter. The
shaft and levels are timbered. Sawed spruce is used in timbering, costing
$22 50 per thousand. The mine is distant about twenty-two miles from
timber. The company has built one mile of ditch.

The ore is crushed, and amalgamated in the battery and on outside
plates; the mill contains a battery of two stamps, weighing eight hundred
and fifty pounds each, driven by a Donnelly wheel, four feet in diameter.
The cost of shoes and dies per pound, 4 cents. The wear of shoes and
dies per ton crushed is about 63 cents. The quantity of water used in the
battery is estimated at one half miner’s inch per day (twenty-four hours).
Battery screens are placed nearly vertical, and are angle slot, No. 6, with
dimensions inside the frame nine inches by eighteen inches; the discharge
height of bottom of screen above the die, when first placed in mortar, is
six inches. The percentage of value saved in the battery is about 66 per
cent; on the plates is about 33 per cent.

The hoisting works and mill are both run by water power from the same
wheel—a four-foot Donnelly. Twenty-five inches of water are bought from
the Blue Lakes Water Company, at a cost of 20 cents per inch.

Developments.
Shaft, 175 feet deep.
First level, 40 feet deep; drifted on 40 feet, not stoped.
Second level, 100 feet deep; drifted on 120 feet north, 40 feet south.
Third level, 170 feet deep ; drifted on 170 feet north.
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Developments made during the year were seventy feet of shaft and one
hundred and ten feet of drift on the lower level.

The pump is run from the mill by power, transmitted at right angles
from the cam shaft; when the pump alone is running a five eighths inch
nozzle is required; for mill and pump running together, two nozzles—a one
and a one and five eighths nozzle—are used. The walls of the mine are two
and one half feet to five fecet from each other; the fissure is filled by ore
and a hard gouge.

SOUTH S8PRING HILL.

This mine was located more than twenty-five years ago, but was taken
hold of by the present company in 1882. It is incorporated under the laws
of the State of Maine. This property is situated in the Amador Mining
District, one half mile southeast of Amador City, and a little less than
two miles northwest of Sutter Creek. The course of the vein is northwest
and southeast, with a dip northeast, varying from 52 degrees to 85 degrees,
and a width of about twenty feet, though in its widest place it reaches fifty
feet. The dimensions of the claim are six hundred feet in width and one
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thousand eight hundred feet in length. The length of the ore shoot is
about seven hundred and sixty feet. The shaft, an incline, is eight hun-
dred feet deep, corresponding to a vertical depth of seven hundred and
fifty-eight feet. The ore shoot has a diorite hanging-wall, formerly termed
greenstone, black slate with a gouge on the foot. The mine produces about
ten thousand gallons of water per day, which is raised to the surface by a
Dows No. 2 steam pump, having a one and one half-inch column, a speed
of one hundred strokes per minute, running on an average one half the
time; besides a sump, five by nine, and twenty-five feet deep, is emptied
once each week. A Rix double ten-inch cylinder compressor forces the
air one and one half miles and furnishes the power to run three National
drills. The compressor and entire outfit, together with two drills, cost on
the ground, $1,350.

About two thousand pounds of different kinds of nitro-glycerine powder
and one hundred pounds of steel are used monthly.

The cost of mining for the last year was $2 50, but it is now some less.
The cost of running the levels has not been kept separate. The number
of feet run per day has been very variable. The labor cost of sinking the
shaft was from $11 to $15 per foot, the additional expense for material being
about $10.* On the last sinking in the shaft one foot per day was made;
the one hundred feet preceding requiring fifty-five days. The formation
passed through was black slate and gouge. The shaft is timbered through-
out with round and square spruce.

. Cost of Timbers.

Lumber, per thousand ... ... ...
Lagging, five and six feet long. (Sslit lagging pine or spruce averages, each piece,
two by six inches.) Per thousan ' $65
Poles under six inches diameter at smaller end, sixteen feet long, each..
Poles six inches diameter at smaller end, sixteen feet long, each......_..
Poles seven inches diameter at smaller end, sixteen feet long,each..__...__.._____
Logs eight inches diameter at smaller end, sixteen feet long, each..............._.
nine inches diameter at smaller end, sixteen feet long, each._..._._..__.._...
Logs ten inches diameter at smaller end, sixteen feet lonF, each...................
Logs eleven inches diameter at smaller end, sixteen feet long, each......
Logs twelve inches diameter at smaller end, sixteen feet long, each__.___
thirteen inches diameter at smaller end, sixteen feet long, each .._. .
Logs fourteen inches diameter at smaller end, sixteen feet long,each..............
Logs fifteen inches diameter at smaller end, sixteen feet long,each.....____._____.
sixteen inches diameter at smaller end, sixteen feet long,each ..____.__..____
Logs seventeen und eighteen inches diameter at smaller end, sixteen feet long, each
nineteen inches diameter at smaller end, sixteen feet long,each_...__.__._.__.
Logs twenty inches diameter at smaller end, sixteen feet long. each . ........__.__.

WP 0 0O 1O 1D bt et et e
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For spruce timber up to twelve inches in diameter the same prices are
paid as for pine. Logs of spruce timber, sixteen feet long, are purchased
at the following prices: Logs 13-inch diameter at smaller end, each $3;
14inch diameter at smaller end, each $3 50; 15 and 16-inch diameter at
smaller end, each $4 50. Distance of mine from timber, twenty miles.

The ore is transported from the mine, at a cost of 10 cents per ton, on
cars over a tramway having a gauge of thirty-two inches and supplied with
T rails, of steel weighing sixteen pounds to the yard. The ore is passed
through an eight by twelve-inch Blake rock breaker, thence to self-feeders
which feed it to the stamps. Amalgamation is done in the battery and on
outside plates. The sulphurets are saved on the Frue and Triumph van-
ners, and the tailings therefrom, under lease, passed over canvas, the lessee
paying 15 or 20 per cent of the gross yield. The concentrations are worked
at the Amador Reduction Works at Sutter Creek.

*The size of the shaft is eight by four and 4 half feet in the clear. The shaft is usually
in the hanging-wall side—seldom in the ends.
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The hoisting works are at present run by steam {)ower. furnished by a
boiler fifty-four inches in diameter and sixteen feet long, and an eight by
twelve-inch double engine. The mill, which is run by water power, has
a six-foot Knight wheel, driving the main works, and a three-foot Knight
wheel, driving the rock-breaker. The pressure gauge indicates one hun-
dred and twenty-eight pounds®* at the wheel. An eight-inch Knight wheel
drives the dynamo, generating electricity for lighting the mill and hoisting
works. One twenty-six-inch Knight w¥1ee1 drives the blower, and one of
the same size is used for running the grindstone. The mill, with seven-inch
discharge batteries, contains thirty stamps of seven hundred and fifty
pounds each, ten Frue and two Triumph concentrators.

Stamps. :
Brooklyn chrome stee;l jssuseé for shoes and dies. The order of the
4
drop of the stamps: (@@@e@ . The order of the drop is given in

1st. 3d. 5th. 4th. 2d.
this place, as it has something to do with the even wear of the shoes and
dies. The cost of chrome steel delivered in Ione is 93 cents per pound,
%?.d the freight is one fourth cent additional to the South Spring Hill
ine.

One set of chrome steel shoes with dies, weighing eight thousand five
hundred and fifty-nine pounds, as stated by the Superintendent, have
lasted from four to five months, and have crushed ten thousand tons of
South Spring Hill ore. Eight thousand five hundred and fifty-nine pounds
steel, at 91 cents, equals $820 34 to ten thousand tons ore. Eighty-five and
fifty-nine one hundredths pounds steel, at 945 cents, equals $0.082+ to one
ton ore. There is no sale to local foundries for old steel. The screens used
in the mill are angle slot, Nos. 7 and 8, costing $18 per set, and lasting one
month. On the average two thousand two hundred and fifty tons of ore
wear out $18 worth of screens. In other words, the cost of the screens per
ton of ore crushed is about & cent when working on South Spring Hill
ore. The water used in the battery is estimated at about ten miner’s inches
per day. The mortar used is Knight’s pattern. The screens are slightly
inclined, and have dimensions inside of the frame of nine by forty-five
inches.

Plates.

The size of the apron is twenty-four by forty-eight inches, and the width
of the sluices is fifteen inches. The length of the sluice to each battery is
eighteen feet. The size of the plates inside of the battery is six by forty-
eight inches, three sizes being used to adapt the weight of discharge to
the wear of the dies. The plates are silvered and have an inclination of
one and one third inches to one foot.

Of the recovery, about 60 per cent is saved in the battery, and about 40
per cent on the outside plates. From forty to seventy-five tons of concen-
trations per month are saved. The loss of quicksilver is about four hun-
dred ounces per month, or a little less than {f; ounce per ton of ore
worked, or about § cent in value per ton of ore worked. The concentrations
are sometimes sold to the chlorination works, and sometimes are worked
by them on stipulated terms. The charge for reduction is $20 per ton, and
the percentage of the assay value allowed is 92. One and one fourth cords
of wood are used daily for steam purposes, at a cost of from $5 to $6 per
cord. The company pays for ninety-three inches of water, at 20 cents per

* About six pounds to the square inch more than would appear were there no friction.
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inch, or $18 60 per day for power, milling, etc.,and in addition to this $100
per month extra for power to run the compressor, and twenty drills if
desired, under contract for fifteen years. About one and one fourth miles
from the mine there is a fall of one hundred and twenty-five feet in the
canal of the Blue Lakes Water Company, which is utilized by the South
Spring Hill Company. At this point are the compressors, and two receiv-
ers with safety valves set for eighty pounds pressure, and compressor
building, and thence a pipe about one and one fourth miles long conveys
the compressed air to the bottom of the mine. There are three thousand
four hundred feet of four-inch pipe, two thousand two hundred feet of two
and one half-inch pipe, and balance two-inch pipe, reaching to the bottom
of the mine, then one-inch pipe is used.

The rock breaker takes fifteen inches of water, at two hundred and sev-
enty feet pressure. The blower takes one half inch of water, at two hun-
dred and sixty-five feet pressure. The dynamo takes six inches of water
on eight-inch wheel, at two hundred and seventy feet pressure, but this is
not gaid for extra, as the water that runs it is used in the battery after-
wards, and would be required any way. This dynamo supplies twenty-
seven lights of twenty-five candle power each. In this case the power for
electric %ights costs nothing. The expense connected with electric light-
ing, for one and one half years, has been about $50, or $2 78 per month,
or a little over 9 cents per day. The greater gart of this expense has
arisen from inexperience—breakage of the incandescent lamps by starting
the dynamo too fast. The cost of the plant was $350, manufactured by
J. E. Bowers, Fitchburg, Massachusetts.

Developments.
Incline shaft, 800 feet deep.
First level, 500 feet from surface, 100 feet long.
Second level, 600 feet from surface, 755 feet long.
Third level, 700 feet from surface, 640 feet long.
Fourth level, 800 feet from surface, 400 feet long.
Sump, 25 feet deep.

There is an uprise from the five hundred-foot level four hundred and
thirty feet, connecting with an adit level to the surface, giving ventilation
to the mine, and means of escape to the miners, in case of accident.

Indications of ore were found in the shaft, but no ore was found in pay-
ing quantities until a depth of five hundred feet was reached in the mine.
It is intended to erect new hoisting works, and provide both water and
steam power, independent of each other, and to put in the mill the largest
size of Blake’s rock breaker, and sink a shaft.

The milling cost may be segregated as follows: Labor, per ton, 18 cents;
shoes and dies, 8 cents; lights and screens, 1 cent; water, 25 cents; quick-
silver, 1 cent; incidentals, proportion office expenses, etc., 12 cents; total,
per ton, 65 cents.

Altitude gnneroid FeAAINE) - - n e e e e e e eeeeas 1,100 feet.
ngth of ere shoot .._....... ... 755 feet.

Len?.h of ore shaft on incline
Depth of ore shaft vertically ...

Vertical depth reached in mine. .o ... oo oo iiiiiiaicanas 783 feet.
Quantity of water raised in twenty-four hours ... ... ... ... 10,000 gallons.
Character of hanging-wall .. i ieiiaaiacceaaann iorite.
Character of foot-wall .. . . iciiccceeciecemaaaann Slate.

Kind of powder USed. - ...« occccmoooo e e eceeccemaneenee e emnan Nitro-glycerine.
Quantity of powder used - 2,000 pounds per month.
CO8t Of TININE - o e ee eeeee e e e am e et mme e omem e m e e mm e e $2 50 per ton.
Cost of tunmel - oo iciicicaanan $2 to $4 per foot.
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COSt Of WOOU .« o oo o it et ioccccacaccccccecacmaecaccmacacancanan- $5 to $6 per cord.
Qllmntitv of water used in milling ..o oo iiiiieiiaoa. 10 inches.
Head of water used for power (by SUIVeY) o ooocoonmeomenacceaaacececmaeanns 308 feet.
Wauter used for power ... ..o..ooo.. ... 83 miner's inches.
Cost of water for milling .. oo 10 inches at 20 cents, $2

Cost of water for power ... .ceoon i ecicai s 83 inches at 20 cents, $16 60
MOORE MINE.

The mine is situated near the town of Jackson, in the Jackson Mining
District, and at an altitude of one thousand five hundred feet above the
level of the sea. The course of the vein is southeasterly and northwesterly,
with an easterly dip of 52 degrees. The claim is three thousand two hun-
dred feet long by one thousand four hundred feet wide; length of shoot,
one thousand two hundred feet; average width of vein, sixteen feet; and
explored depth, five hundred feet. The hanging-wall is greenstone, and
the foot-wall black slate. The ore, containing about 2 per cent of sulphu-
rets, is what is termed free milling. The developments are: Shaft, four
hundred feet deep; three levels, varying in length from two hundred to
four hundred feet, and a fourth level now being opened. The present ex-
plorations show an ore body sixteen feet wide. The amalgamation is
conducted in the batteries and by collection on outside plates. The sulphu-
rets (iron pyrites) are recovered by concentration in buddles and worked for
gold by the chlorination process at a cost of $15 per ton. The mill, run by
water power, contains ten stamps, weighing eight hundred and fifty pounds
each, with a seven-inch drop, falling ninety times per minute, and crushes
three tons per stamp every twenty-four hours. The plates, silver plated,
are forty-eight inches wide and twenty feet in length to each battery. The
hoisting works are run by steam.
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There have been no new developments on this property during the past
year. The results of milling the ore are said to have been entirely satis-
factory.

ZEILE MINE.

This mine is situated about one fourth of a mile south of Jackson, in
Jackson District. The general course of the vein is north, 27 degrees west;
the dip is north, 63 degrees east, at an angle of about 55 degrees with the
horizon. The Zeile Mine, formerly known as the Coney, is one of the old-
est locations in the district. The dimensions of the claim are one thousand
six hundred by five hundred feet, and additional ground to the extent of
twenty acres. The width of the vein is about thirty feet. The length of
the ore shoot is four hundred feet, with some intervening poor spots. The
mine is opened by two inclined shafts. The main shaft 18 eight hundred
and eighty-five feet deep, the air shaft two hundred and seventy-one feet,
corresponding to vertical depths of seven hundred and twenty-five feet and
two hundred and twenty feet, respectively. The walls are of slate, with
gouge on the footwall, from a few feet to fifty-five feet in width.” During
the summer months the mine yields fifteen thousand gallons of water daily,
and in winter from fifteen thousand to fifty thousand gallons. No pumps
are used, but in their stead tanks of four hundred gallons capacity, self-
filling and self-discharging, running on wheels, are employed in keeping
out the water. A duplex, Reynolds and Rix, double cy?inder compressor,
and the Ingersoll amf National drills are in use. Nitro-glycerine powder,
containing 35 per cent nitro-glycerine, is consumed at the rate of one ton
every thirty days. The labor cost of sinking the shaft was about $15 per
foot. The shaf}t'.s pass through vein matter, and the timber mostly used,
about twenty inches in diameter, is spruce where dry, and sugar pine and
yellow pine where constantly wet. Sawed timber costs $20 per thousand
feet; round pine, sixteen feet long, fourteen, fifteen, and sixteen inches
in diameter, $3 each; seventeen and eighteen inches, $3 50; nineteen and
twenty inches, $4; twenty-four inches is $5—all of which is carried a dis-
tance of twenty miles. The ore is hauled over a tramway from the mine
to the mill by the ‘“bucket lander” at the hoisting works, at the cost of 50
cents per day. The ore is quartz and slate, with a small amount of free
gold, and yields about 2} per cent of very pure iron sulphurets.

A large rock breaker at the hoisting works receives and crushes the ore
as fast as it is raised from the mine, and the ore goes to the mill crushed
fine enough for the stamps, without having had an attendant at the rock

. 7”
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breaker. The amalgamation is done in the battery and on the outside
glates. The sulphurets, obtained by concentration, are chlorinated by the

lattner process, in works belonging to the company, which have a capac-
ity for treating three tons in twenty-four hours. The mill is arranged for
both steam and water power. When steam is used, which is only in case
of a failure of a water supply, two boilers, fifty-four inches in diameter by
sixteen feet long, and a sixteen-inch cylinder engine, Corliss pattern, are
employed, and the power is transmitted to the main shaft by five one and
three-fourths-inch diameter manilla ropes, running over groove pulleys.
When running by water, a six-foot Pelton wheel, with a rubber adjustable
nozzle, under one hundred and forty-five feet pressure, drives the mill,
compressor, and blower; and the power is transmitted by a five-ply rubber
belt of suitable width. The rubber adjustable nozzle has been in use nearl K
two years, and works to entire satisfaction. It is made of perfectly smoot
medium rubber, and shows less wear than iron nozzles which have been in
use for the same length of time; the same nozzle, under the same pressure,
can be used in running any number of stamps, from five to forty, by turn-
ing a screw, which compresses the rubber endwige and enlarges or dimin-
ishes the opening. Chrome steel is now used for shoes and dies, and the
company pays per pound, according to wear. The quantity of water used
in the battery and concentrators has never been measured, but is estimated
at twenty miner’s inches in twenty-four hours. Screens No. 4, straight,
one half inch slot, made of No. 12 Russia iron, placed vertically, are used,
with dimensions, inside of the frame, six inches by fifty inches.

Plates.

The size of the aprons is fifty-eight inches by thirty inches; the width
of the sluices is sixteen inches; the length is twelve feet; the inclination
of the apron is two and one eighth inches; of the sluice, one and one fourth
inches to one foot. One third of the total recovery of the ore value is saved
on the inside and outside plates as free gold, and two thirds on the concen-
trators as sulphurets.

There are sixteen Frue concentrators operatin%]in the mill, which use, by
estimate, five miner’s inches of water daily. The gold caught in the mill
is worth about $17 75 per ounce; that recovered in the chlorination works
is generally 998 fine. The chlorination works are provided with every
appliance .for successfully working sulphurets by the method the name
implies. The roasting furnace, with a capacity for treating three tons of
sulphurets in twenty-four hours, is seven feet high, eleven feet wide, and
sixty-six feet long, outside measurement, with a dust chamber six by six
feet square; a stack five by five feet square at the base, and three by six
feet at the top, forty feet high. The furnace inside has three hearths, with
two drops of six inches each. It is lined inside with fire-brick, and s?;i)ed
so that the charge may be easily rubbed. The consumption of w is
one and three tenths cords per day in summer, and one and three eighths
cords in winter. About one ton of sulphurets, mixed with five pounds of
salt, is charged every eight hours. A charge is drawn about every eight
hours, making about three tons worked per day. A specimen charge for
gassing Zeile sulphurets is given as follows: For four and one half tons of
sulphurets, sixty pounds manganese per oxide; sixty pounds salt; one
hundred pounds sulphuric acid, 66 degrees.

After the gassed pulp has been leached a further addition of a few pounds
of sulphuric acid is added to remove perceptible bases. The object of
removing these bases is to give a cleaner or purer gold product. The base
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most common] greci itated is lead, as sulphate of lead; if present and
not precipitated by sulphuric acid, it would be precipitated when sulphate
of iron is added to precipitate the gold, thus contaminating it. Some sul-
phate of lime is precipitated also, and other bases mechanically go down
with sulphate of lead in small quantities. By this treatment the gold
product is purer and less protosulphate of iron is used. The liquid is run
off into the precipitating tanks and the gold precipitated with sulphate
of iron in the usual manner.

There are employed in and about the premises, exclusive of the super-
intendent, one hundred and seven men in the following manner: Eighty-
five men and two foremen in the mine, four men and one foreman in the
mill, thirteen men on outside work, and five men in the chlorination
works. The average wages paid are $2 50 per day for miners; $2 and
$2 25 for ore assorters and car men; $2 75 to f:f for timber men; engineers,
$3 50 and $2 50, and for carpenters $3 50. Four cords of wood per day
are used for steam purposes, and one and three tenths to one and three
eighths cords for roasting sulphurets. First class wood costs $5 50 Eer
cord; oak or pine—white oak, ¥5; black oak, $6; pine, from $3 to $5. Big
yellow pine split, such as is used in the roaster, costs $5 50 per cord.
Steam gearing at the hoisting works consists of two double engines, Corliss
pattern, twelve-inch cylinder, two boilers fifty-four-inch by sixteen feet long,
connected or single; reels five feet in diameter; round cab<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>