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LETTER
FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

)

The report of J. Boss Browne on the mineral resources of the States and Terri-

tories west of the Bocky mountains.

March 5, 1868.

—

Referred to the Committee on Mines and Mining and ordered to be printed.

Treasury Department, March 5, 1868.

Sir : I have the honor to transmit to the House of Representatives the report

of J. Ross Browne on the mineral resources of the States and Territories west of

the Rocky mountains.

Very respectfully, your obedient servant,

h. McCulloch,
Secretary of the Treasury.

Hon. Schuyler Coleax,

Speaker of the House of Bepresentatives.

659 a >O



THO^aJI
“IO

a i wo a a 8 8 oa .x

rio T8aw aaiaoTiaaaT azA sztats zht zo aaoauoaast. jazzzim sht
.8ZIATZUOM YZOOlI 5LHT

.8081 ,g &»li£
t
.O .G ,zot-o.Z3H8aW

xnoxt noy oi liman-ind od xoxxox!- odd Bud I doidw Bxoqe'i ywxixnileTq. oxld «I- ':aio

TMaaixn oxld lo. navig axxw yxexxifuua Inxonog j§ ,9081 <'?adxnav©K rri ooaioxwxxll nn8
afcw dl' .axiinlxirroxn ydooil odd lo' iaayr ..aanoimaT Brws aadidS oxit lo aa-yinoeax

lo Tddiol xaBku Baxidpax xxoHnxmolxfi odd tedd .jnoxixdxnqyB odd yd Badaqxdxdxxjg ion
lord! 'add nixldiw Hx;! nx BaxxkdJo ocf BIuoo .0081 ,§ dangxrA BadaB gnoidomdaxii

Sxixld Boqod acw if dx/tf ;aaoxgixoO lo gnrdoanx dxen odd exniod gfrinovxadnx Borxoc|

-oxq Bxtx; oai’x arid do noBi Inxoxiag ; . daixixr/i od Badaolfeo ad idghrr xsdaB dxiaxoi&ne

y-:;r. nx .in ;.npoof> Ldor&o o Yx. .-• joia axlionG .add xn- jagxpdrii 'gxxiahu oxld lo saaig

xh>o[(fjia aidd no xxoidfixxnolnx aiBsxuoon Bo/uudnoo dxiamxnavog odd lo dxxamdxnqoB

-fed 'odd od- xxavrg ad- Bfeoda xxoidxioddn Bgioaqa dndd oJd-B'xiaaf) BoxoBiaxxoa sjsw dx Bxrxx.

: adnio.q gniv/of

lirfffj xavixa Bxra blog lo nrgrxo adT .X

: 'ixi-r-ilivi.. bmx dnam -

-

'Jo a ngoiq -;-ii tvo;J od gniBuod an
t
daoxy3xxi ted) io xiou

aoxja.hadaAxfido Inxanag baa adlod Lmxtiar duaxg a dd lo xxoxd^xxrxol DxoigolooD .S

.eeBol s,dixgxp baa agniggib xaafjq odd 1$

,
80 X0 odd gnxonBax lo saaooxq Jioarr yxonidoxsai ,gninim lo araadaya dnoxoditl .8

.adftoxq don Brin <adax5w lo egndnaoxaq

troctel jBxifi Indiqno
t
dieq xri Bun yldviatrloTta ygmxiixTr fix Bagngua xioidnfirqoG ,£

-nxaqo xxx aenigno ninada Bxm alfim lo lydainxi ^ixxoxHovo'xqmi lo sxdny Joyyqfqma
.aoaaol Lnx: phn'ihrr.h lo agmavja ^aaxxxxn add lo BTafy

tnoid

io vdfixienp ^dorxdaxi) doJsa xil aLxxnl fxxxoniui baa Uw)Itroi'i%a lo xxoid7oqmcI .5

•xa-j jyu Bn;; ^amxsa'xda lo dxiadxo bah xodxxujxx ^jxxl gxiixiBjjdo 'xol aoidxlxanl <BxixdBoow

.aegalivnq

.adxaoqoB Lg burnt oIoBinLi'^kadio lie Bun .zjBiod brss sihoa lo.adxaoqaB
5
aBaddIn8 v9

lo.aBxii/f lie lo daoo &>-,'< r.l lo d.-.oo baa oBoxn ^adxsxr.ulo lo 'leiaxsstado ^aBxidxdlA .t

.o^i Gxodnl lo iaoa
t
Inrxoji55n

anoijjxdidaxxf gmdrrxjtf baa adnxxd lo 'xexfrnuxx ^a/i-wod gxtrxiixn add lo xxoidxxIuqoSL .8 -

odd noqxx aag-xndo
;
aolflxjrf gxixaflo'i Bxxn ^gaxdlaxir

t
gxxi^«88n 10I aaidilionl

t
madd xn

.ooxifiinaxii J'ixn rxoxdndxoqaxrxx'xd *xol axnxxa

oxdqx5'igolo) brx fndaqq ,anv/od Loqfynrxq Bun aomni odd ddxw noidnonrmnnioO .G

•noo rxxo-xi dluaoT od ^lodfl adBarrod aldndo'xq jfavmd lo daoo ;s&Sao7 egnla aanxl

i-;';/t5!.rx.xvxd i- :;e ?< uff bH bm'hno’iiim oiiloj3
c
I odd lo ixofiowida

-flioul [x;fouxjnfi icdw ; ;-;oiTf.diaoqoB oilduq Bxrn aooxlio gnaan xol ^xaaaoaK .01

.adoxtBo-xq adi oonndna Bxxx; ifxdndoo orfi qolovob od Bnad ynm aaxd

bs$& gxxiblod odd- gnxdnlxxgo'x anxodaxxo baa aval griirixxn fxxool lo aoiqoO ,|i.

Baxinlo lo guidiow
add rxx Ixoa arid lo •ladonmdo .Bomxnfo ladxaxrxx ,baa-oqo 89g.bol lo ladninH .SI

.xioidnlnqoq agxnl xs lo i'xoqqna adi oi xioitedqnBn adi Bun
t
adoMaiB g/iBdfn



I

REPORT
OP

J. BOSS BROWNE,
ON

THE MINERAL RESOURCES OF THE STATES AND TERRITORIES WEST OF
THE ROCKY MOUNTAINS.

Washington, D. 0., March 5, 1868.

Sir: In the preliminary report winch I had the honor to transmit to yon from

San Francisco in November, 1866, a general summary was given of the mineral

resources of the States and Territories west of the Rocky mountains. It was

not anticipated by the department that the information required under letter of

instructions dated August 2, 1866, could be obtained in full within the brief

period intervening before the next meeting of Congress; but it was hoped that

sufficient data might be collected to furnish a general idea ot the rise and pro-

gress of the mining interest on the Pacific slope. No official document in any

department of the government contained accurate information on this subject,

and it was considered desirable that special attention should be given to the fol-

lowing points

:

1. The origin of gold and silver mining on the Pacific coast and present condi-

tion of that interest, as tending to show the progress of settlement and civilization.

2. Geological formation of the great mineral belts and general characteristics

of the placer diggings and quartz lodes.

3. Different systems of mining, machinery used, processes of reducing the ores,

percentage of waste, and net profits.

4. Population engaged in mining, exclusively and in part, capital and labor

employed, value of improvements, number of mills and steam engines in opera-

tion, yield of the mines, average of dividends, and losses.

5. Proportion of agricultural and mineral lands in each district, quantity of

woodland, facilities for obtaining fuel, number and extent of streams, and water

privileges.
#

.

6. Salt beds, deposits of soda and borax, and all other valuable mineral deposits.

7. Altitude, character of climate, mode and cost of living, cost of all kinds of

material, cost of labor, &c.

8. Population of the mining towns, number of banks and banking institutions

them, facilities for assaying, melting, and refining bullion
;
charges upon the

same ; for transportation and insurance.

9. Communication with the mines and principal towns, postal and telegraphic

lines
;
stage routes

;
cost of travel

;
probable benefits likely to result from con-

struction of the Pacific railroad and its proposed branches.

10. Necessity for assay offices and public depositories; what financial facili-

ties may tend to develop the country and enhance its products.

11. Copies of local mining laws and customs regulating the holding and

working of claims

12. Number of ledges opened, number claimed, character of the soil in the

mining districts, and its adaptation to the support of a large population.
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.
The preliminary report, i submitted in answer to these inquiries, embraced such

information as could be obtained within the brief period allowed for its preparation.

Although imperfect in many respects, it was received by the people of the Pacific

coast as an indication of a growing interest on the part, of government in the de-

velopment of our mineral resources. It was a source of gratification to the miners

to find that, after years of unprofitable toil, during which they had contributed

largely to the national wealth, the peculiar character of their occupation was
beginningtobeunderstood, and its influence in promoting 1 settlement and civil iza-

£ file® ftoubeobetter dpprecikteftfis 'gnirrinr 'to todr rrcdf aJahc9 noiniqo to ooaorofiih

The report which I now have the honor to submit is the result of many years

of labor and exploration. It contains the aggregated experience of the ablest

statisticians and experts on the Pacific coast. If there be any merit in the work,

it belongs chiefly to my co-laborers, who have devoted themselves with such

unselfish zeal to the promotion of the objects designed to be accomplished by
this commission. The fund appropriated by Congress was insufficient to. admit
of compensation adequate to such labor

;
but assistance was cheerfully given, as

a matter of public benefit, without regard to personal or pecuniary considerations.

When it is taken into view that this inquiry extends over the Territories of Utah,
Arizona, Montana, Idaho, and Washington, and the States of Oregon, California,

and Nevada, embracing an area of country stretching from the Rocky mountains
to the Pacific, and from Mexico to British Columbia; that in many parts of this

vast mineral range travel is still difficult and expensive; that the business of

mining is new to the American people, and the collection of statistics unsystem-

atized ill this department of industry, it will be conceded that as much has been
accomplished as could reasonably be expected.

An erroneous idea prevails that the collection of mining statistics involves

original explorations and detailed personal examinations of every mine through-

out the vast range of our mineral regions, with scientific and practical deduc-

tions relative to the treatment of ores
;
and it is expected by some that the infor-

mation obtained shall be entirely new, and furnish a complete index for the

purchase, sale or working of every mine in the country. Apart from the fact

that such an investigation would require the employment for many years of a
large scientific force at great expense, it would be difficult even then to present

statistics which had not already been made public. The same sources of infor-

mation are open to all. The mining press of the country, closely connected with

that interest, directly identified with its progress, in daily and familiar contact

with its details, makes it a special duty to keep up the current record of cost and
production, success and failure. There may be misstatement or exaggeration,

but not more so on the part of the press, which is held to a certain accounta-

bility by public sentiment;, than on that of individuals who may be prejudiced or

irresponsible. Statements publicly made and thoroughly criticised are as likely

to be correct as casual examinations made by persons visiting a special locality,

unfamiliar with its growth and progress, and compelled after all to depend upon
information derived from others. Nevertheless, it must be admitted that there

are difficulties in the way of absolute accuracy.

Every miner naturally desires that his mine should be. carefully examined
and reported upon in detail, especially if, as in the majority of cases, it.be unpro-

ductive. Without reflecting that a mere list of the unproductive mines would
fill a volume, the miner is disposed to estimate the value of a report by its men-
tion or omission of that in rvhich he is most interested. However disposed a
government agent may bo to meet the wishes of the mining community in this

respect, it is equally important to bear in rqind that this inquiry is not designed

for speculative purposes or the promotion of special or individual interests. The
public desire reliable statements, and herein lies the difficulty—a spirit of ex-

aggeration on the ono hand, a demand; for facts on the otheiv,, To afford, satis-
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faction to all is impossible. I have therefore uelie.d upon my own sense of

fairness, and endeavored to present.the troth impartially.

That errors may have; been committed, and false-: statements given by interested

parties, is probable, bot precaution has been taken to guard against them. The
selection of assistants: was made with reference to their integrity and capacity.

Instructions were given to them in detail, enjoining careful scrutiny and veriii-

cation of every statement. The revision of their work, under these precautions,

has occupied more than four months.: There is no subject upon which greater

difference of opinion exists than that of mining statistics* It is an open held in

which there is room for discrepancy under any existing circumstances. No two
persons rate the product of ttco'ijapecious.tnetals. alike. The superintendent of a
mine often furnishes information which when submitted to the board, of directors

is: pronounced incorrect. Representatives from the mining districts are apt to

rate both population and products higher than persons who have made them
special subjects of inquiry* but whose opportunities for judging may not be so

favorable, ihoado bjjw eonnlaiaan hid ;iodnf dona of ojjsu

A fruitful source of error is in supposing that the ordinary channels of trans-

portation cannot be relied upon os a clue to the gross product of the mines. It

is alleged that large quantities of the precious metals are carried away in the

pockets of the miners. Even if this were so, it is not reasonable to suppose that

the miners continue to harden themselves with their treasure after arriving at

their place of destination. It must find its way into the mint or branch mints

for coinage or- the customdrouse manifests for exportation. It cannot be assayed

without paying its internal revenue tax. The gross yield of all the mines can

be determined with approximate accuracy. It is more difficult to arrive at a

subdivision, when it comes to the product of each State and Territory. In
California, for example, during: the .early days of placer mining, before the trans-

portation of bullion by organized companies had become a business entitled to

confidence, a large proportion of the gold derived from the mines was carried

oat of the country by private hands. There Was comparatively little danger of

loss. The routes to San Francisco were short, public, and protected by general

interest. From that point to New York the passengers usually combined for mutual
protection, and the risk was inconsiderable. It was not until tlie idle and the prof-

ligate began to obtain an ascendency, the business of transportation by express

more firmly established, and the mines more difficult to work with profit, that

the increase of risks and reduction of charges resulted in the general aban-

donment of this system. It doubtless prevails to a limited extent now, but

the transportation of bullion by private bands in California is exceptional. It

probably does not exceed seven per cent, in the aggregate, and this applies only

to the routes by which it reaches San Francisco. In reference to silver it is

impossible that any considerable amount can escape notice in this way. Tlie

yield of Nevada can be determined with more accuracy than that of other States.

Silver predominates in the mines; and where gold is obtained it is not in an
uncombined form. When we come to Montana, Idaho, Washington, and Oregon
the greatest difficulty is experienced.

Shipments of treasure from Montana and Idaho may become incorporated with

others before reaching their destination. From Montana most of the bullion

goes east. Two main routes are open to examination^-oneby the Missouri river,

the other by Salt Lake City. Indian disturbances and the insecurity of the

roads have during the past year almost entirely closed the latter; so that the

chief exit is by the former route. Shipments from Idaho are made chiefly by
way of Portland and the inland stage route through Humboldt and across the

Sierra Nevada. On both of these routes it is alleged that they are liable to

become merged with the products of other States and Territories. It has been

impossible to obtain an account of the shipments from each agency at the express

office of Wells, Fargo & Co., at San Francisco. For reasons of private expe-
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diency they refrain &om giving tlic desired information. We have^ however,

the aggregate receipts at fthejbftfffilfep&aclt'hnowiiigc/verV 1 .Beady what, amount can

fairly be credited to- .California, Nevada,- and British Columbia, can draw reason-

able conclusions: as to the proportion derived fppm Idahpp Washington, and
Oregon. From the best information available the fffifowingfos a mear approxi-

mation tothe total gold and silver:pipdtrct for. the year-ending January 1,1.867.:

California. . . it fefllg _odt_ to! noripxr&9b a pfob

'ISfe'VAaSQ-tT.JtciyfolTi.Q JtJiiloJjJ. 83&M. 0T.QM iW*!p688Q9&ff 9®( (fflG'f<00O

Montana -af-rra i.blc LI -In- |fftjfoQ-u-j .r± i ! 12.; OP0j'.69O

Idaho ...... . .'r - . 4 - ...
* ,

r— - ... . .

*

-a . p . . ...... ...... » .

.

6
,
oOO, 000

Washington ...-
r
- .. . b. ......

-

r
.
r .y i .tVT .1. ... f. J.' . TGUOfoO.0

.

Oregon
K

J?«. M. M.%£ %Wl 000
Colorado ty./ifon _ ifoO. 3.0. «,&& .,fonl£|. .idt .biOi .p0OO$®00, 000
New Mexico foQthOOOJ-S-fl^lig-.- ; 500, Q00

"moll "bo*doop^[» *fbmromn” * odt” "sfxTOTnrifrf'T "*jnjd i ~ i ri~
_boforoox i lilUl

tt0

0

;o oaoxli focf yxdxrmfoO dating, ban grotgairiauW pmosrxA jrogo^
} officii)

Add for bullion derived from unknown sources within our States and Territo-

ries, unaccounted for by assessors and express companies, &c... 5, 000, 000

Total product of the United States 75, 000, 000
no ef eqoia orlxonT orft no Ja9iaJni gmnrm om io rxoxJxbuoo IniorfonfotT

a iff ban ,a’xno.y fgjjq gnirnb unfit 89aaoI Lewbrvibxri 'xovml rxaocl ovnfi tvxoilT .gtii

The bullion product of Washington is estimated by the surveyor general at

$1,500,000. That of Oregon is rated as high as $2,500,000. Intelligent resi-

dents of Idaho and Montana represent that the figures given in the above esti-

mate, so far as these Territories are concerned, are entirely too low, and-might
be doubled without exceeding the truth. The product of Idaho alone for this

year is said to be from $15,000,000 to $18,000,000. That of Montana is esti-

mated by the surveyor general at $20,000,000. Similar exceptions are taken

to the estimates of Colorado, New Mexico, and Arizona. As 1 have no grounds

for accepting these statements beyond the assertion that most of the bullion is

carried away in the pockets of the miners, I am inclined to rely upon the returns

of the assessors, express companies, and ..official tables of export. Admitting

that a fraction over seven per cent, may have escaped notice, although reason-

able allowance is made for this in the estimate of $70,000,000, and that a con-

siderable sum may be derived from sources not enumerated, I feel confident the

additional allowance of $5,000,000 is sufficient to cover the entire bullion pro-

duct of the United States for the year 1867, thus making the aggregate from
all sources $75,000,000, as stated in the report of the Secretary of the Treasury.

I have endeavored to obtain returns of the annual product of each State and
Territory since 184S

;
but, for the reasons already stated, and in the absence of

reliable statistics, it has been impossible to make the necessary divisions with

more than approximate accuracy. As nearly as I can judge from the imperfect

returns available, the following, in round numbers, is not far from the total pro-

cdHfifesftox;) ifrexxpaadxxa exit to ,8481 yxnxrcrnL to filGI oxB no IfnxlainM yd \vrroo

fo.dairi.adi jitfn.yjida.'£!iQn[q .fooTg.ydi.fo ^aiascpx oi.Lt £ti„bfo$900, 000, 000

MffiMifc-’J- to- awvfeirf- ©rift- -Of- *3HQ-blSfH-389At- Ort- sfoiXfl- ft - - -.Gf PPO^QtjlQ

Montana .

1

A- - - addWtoT- oTr. rUy mfi- «{• ftrArto $?> fiOQ, .0Q0

Idaho f.°. :

]

?.
r

B?A H1

. 45, ooo, ooo
W^Sfia^liPi .§.?&ffifA 3i .’SfoTfofoLL9.3. /It £i*S§AWA foil

.

Oregon .... i.'.-i.. — :

. it ii £'/.ii-i].ii 20, 0.00, 000
Colorado ! '-) <•r{- c, -jsxncr ol - * * - - - - -tnfB - 9s*x8 -bn-^ cxittel-done- -i-O’ *itfbn 1 2o., :

*00 ,bOO
New Mexico and Arizona
tt* « " wf^Tt ^ rtrr^nx^o ^

~
’togj* 7

' " ’ ’— *— - - • - - - - - - - v v , v ^ ^

In jewelry, plate, spoons, &c., and retained for circulation on Pacific coast.. 45', 000, 000
5, 000, 000

.axiorxtaubfix ban oifogroxia ,'rodni gnivna 'xol aooivob ni 84,o2.Q5;fo00,t000
Add for amounts buried or concealed and amounts from unenumerated sources,

and of which no account may have been taken...^j..<j. „ i £5tbQf

.bl'xovf odt lo af'xnq toxBo brxn ,ni.ln'xiauA .nonornA litnoS ,ao

", ooxiofalx-e ofxxi nnnicra ao'xamxxxoo ayianaixs !>rm wexi n : qn llin cf yx

uu, 000. 00.0

1,255,000,000

/
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This statement requires explanation. Up to 1856 a con si clerahle portion of

the gold ;taken from California was not manifested. In 1849 the actual yield

was paebaitly J$lb/(fe(bb0'O y iMi 18#. $35,000,000 ;;i in ISM, $46,000,000
;
in

1852, $50,000,000; in 1853, $60,000,000; and in 1854, $53^000,000. The
amount unaccounted for by manifest was not so .great after the last date. In

1861 Nevada and Idaho commenced adding their Treasure to the shipments, so

that after that date a deduction for the amounts produced from these, sources

would; he necessary, if the manifest alone were taken as a criterion, in order to

arrive at the product of California,

An addition should be made for the amount retained for currency, estimated

by some as high as $45,000,000, but probably not exceeding $35,000,000 or

$40,000,000
;
and for plate, jewelry, &e., of California gold, say $2,000,000,

^fidPMeyada silver, $3,000,000.

incorporated in these shipments are the amounts received from Nevada,

Idaho, Oregon, Arizona, Washington, and British Columbia; but these cannot

be deducted from the manifest of exports,, according to the express returns, since

the proportions are not accurately known of the amounts, retained and shipped,

derived from separate sources.

The general condition of the mining interest on the Pacific slope is encourag-

ing. There have been fewer individual losses than during past years, and the

yield of the mines lias been comparatively steady 1 and reliable..

Fluctuations in mining stock have not been so great as usual, and those wild

and injurious speculations which have impaired confidence in this great interest

are gradually becoming narrowed down to individual operators, whose influence

Ihlithe community is limite<il>orq oriT .rfimi odd 'guihoooxo kroiffiw bddnob od
vLegitimate mining has been as Prosperous as other pursuits, though it cannot

bo denied that there are uncertainties attached to this peculiar business which
render it hazardous and require more than ordinary profits to make it remunera-

tive under the most favorable circumstances. It may seem strange in this view
that the gross product of bullion has been gradually diminishing for some years

past, but a brief reference to the history of mining operations on the Pacific

coast will explain this apparent anom&lyma .iuoo roq uov

The existence of gold ill California was known long before the acquisition of

that territory by the United States. Placers had long been worked on a limited

scale by the Indians;* but the priests who had established the missionary settle-

ments, knowing that a dissemination of the discoveries thus made would frus-

trate their plans for the conversion of the aboriginal races, discouraged by all

means in their power the prosecution of this pursuit, and in some instances sup-

pressed it by force. As early as December, 1843, however, Manuel Castanares,

a Mexican officer, made strenuous efforts to arouse the attention of the Mexican
government to the importance of this great interest.

It is not my purpose to enter into a detail of the events preceding the dis-

covery by Marshall on the 19tli of January, 1848, or the subsequent excitement

which resulted in the opening of the great placer mines, and the rush of immigra-

tion in 1849. Reference is made to these incidents in the history of California

merely to show the changes in the character of the business. At first gold -was

easily found, and required but little skill in separating it from the loose gravel

or sand in which it was imbedded. Frequently it lay so near the surface in such

quantities and in grains of such form and size, that a simple pan or rocker com-

prised all the mpans necessary, with ordinary labor, to insure extraordinary

profits. Mere will and muscle were sufficient. Our people were inexperienced,

but ingenious in devices for saving labor, energetic and industrious.

Unskilled as they were, nearly all who went into the business realized hand-

some profits
;
and the reports of their success induced a rapid immigration from

the Atlantic States, South America, Australia, and other parts of the world.

Thus towns were built up
;
a new and extensive commerce sprang into existence

;
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lands were cultivated to supply the miners
;
roads were cut through the difficult

passes of the mountains; steamboat arid stage lines were established; and the
country from the western slopes of the Sierra Nevadas to the shores of the Pacific,

for many hundred miles north and south, became suddenly filled with an indus-

trious, intelligent and enterprising population. Even in those early days, how-
ever, as the surface placers receded towards their sources, time and money were
expended in the rediscovery of inventions which had been known to the old
world for centuries. laezSte gtrininr eoshoa dots!vr nr

With all the genius and enterprise of the American people, no important dis-

covery in the way of machinery for mining was made which had not been long
in use in South America, Mexico, or Europe. The same necessities gave rise to

identical contrivances for saving labor, and it is sufficiently creditable to our

miners to say that without any knowledge of what others had done, they frequently
improved upon the originals. The fact demonstrates very clearly that want of

knowledge, even in the preliminary stages of mining, is a source of loss. When
the precious metals are easily obtained, and the profits of individual labor are

large, less injury results from ignorance than in the subsequent stages of the
business, when capital is required and the process of reduction is more complicated.
Mining differs essentially from every other branch of industry. Unlike agricul-

ture, there is but one crop in a mine. As the work progresses the stock of mineral
is decreased, and can never be replenished by any human art. There is no
opportunity of recovering what has been lost or wasted.

The farmer changes his crop or his system of cultivation
;
and his land can be

improved and his profits increased by experience. So also in manufactures and
other pursuits. Hence it is important that the experience of mankind should be
preserved so that error may be avoided.

Comparatively little progress was made in vein or quartz mining prior to 1860.
Quartz veins containing the precious metals were discovered in California in 1850,
and for several years experiments .were made in working them, generally with
loss. The Mexicans with their arastras were the only successful quartz miners.

Experience in their own country enabled them to realize lair profits upon their

labors. Their system of mining, however, was too slow for an American popu-
lation, to whom large investments of capital were of no consequence, provided
there was a prospect of immediate and abundant returns.

The«discovery and development of the Comstock lode in Nevada gave the first

impulse to this kind of mining. The wonderful richness of that vein attracted

attention at once, and drew from all parts of the world men of scientific attain-

ments. By the developments made in working it, the principle was established

that quartz veins could be rendered a profitable source of supply on the Pacific

coast. The experience thus gained impelled the adventurous miners of California

to attempt new systems, and devote themselves with greater vigor to the opening
and working of the gold-bearing veins in that State.

In 1860 the product from this source in California did not exceed $2,000,000.
As the surface diggings gave out, a resort to vein mining became indispensable.

The proportion of bullion now derived from various sources within the limits

of the State is about as follows : from surface diggings, $2,000,000
;
from

cement or deep-lying placers, $18,000,000; from quartz mines, $9,000,000—total,

$25,000,000.

Professor Asliburner estimates that about SO per cent, of the gold is produced
from the mines lying north of the Mokelumne. The production of the southern,

mines is diminishing every year, and the surface diggings will soon be exhausted.

Wherever the latter predominated a sudden but ephemeral prosperity was
engendered. General stagnation now prevails; towns are depopulated; real

estate is of little value; business is depressed. The population consists of

hundreds in many counties where it formerly consisted of thousands. Ref-

erence to the accompanying reports will show the present condition of these
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localities. Good quartz veins exist in many of them, but the want of capital

has retarded their development. Unskilled labor can make no further progress,

and new fields of enterprise have been sought by those who formerly depended
upon the placers. Some have pushed then- way over the mountains into Idaho,

Montana, and other new Territories; others have given up mining and devoted
themselves to farming, trade, or commerce.

Similar changes have been experienced in Idaho, Montana, and other Terri-

tories in which surface mining attracted a population. At first the yield was
large and easily obtained

;
as the surface deposits were worked up to their sources

quartz veins were discovered, and machinery and skill became requisite; the

difficulty of access to the more remote mineral regions increased the expense of

transportation, and the uncertainty of remunerative results impaired confidence.

History shows that these changes occur in all mining countries and are insepa-

rable from this branch of industry.

No uneasiness need be felt as to a decrease in the source of supply. After

many years of travel over the mining regions, I feel justified in asserting that

our mineral resources are practically without limit. Explorations made by com-
petent parties during the past year in many parts of the mineral region hitherto

unknown demonstrate the fact that the area of the mineral deposit is much larger

than was ever before supposed. It is safe to assume that of the claims already

recorded in the settled parts of the country, and known to be valuable, not more
than one in a hundred is being worked; and of those worked perhaps not more
than one in fifty pays anything over expenses, owing to mismanagement, ineffi-

cient systems of reducing the ores, want of capital, cost of transportation, and
other causes susceptible of remedy. In many districts of Nevada silver ores of

less value than $100 a ton cannot be worked by mill process so as to pay
expenses; and there are districts in Idaho and Montana where gold-bearing ores

will not justify working unless they yield from $40 to $50 per ton.

With such wealth of treasure lying dormant, it cannot be doubted that, by the

increased facilities for transportation and access to the mines soon to be furnished

by the Pacific railroad and its proposed branches, and the experience in the treat-

ment of ores, and the scientific knowledge to be acquired in a national school of

mines adequate to the necessities of the mining population, the yield must eventu-

ally increase.

The adventurous Aniericans who take the lead in the development of these

frontier regions are generally energetic and intelligent, but prone to extravagance

and reckless speculations.

No country in the world can show such wasteful systems of mining as prevail

in ours. At a moderate calculation, there has been an unnecessary loss of pre-

cious metals since the discovery of out mines of more than $300,000,000, scarcely

a fraction of which can ever be recovered. This is a serious consideration. The
question arises whether it is not the duty of government to prevent, as far as may
be consistent with individual rights, this waste of a common heritage, in which
not only ourselves but our posterity are interested.

The miner has a right to the product of his labor, but has he a right to deprive •

others of the benefits to be derived from the treasures of the earth, placed there

for the common good? The precious metals are of an imperishable nature, evi-

dently designed to pass beyond the reach of the discoverer and to subserve pur-

poses of human convenience for generations. Our children have an interest in

them which we cannot with propriety disregard.

The bill to establish a national school of mines, introduced in the Senate, at

the beginning of the present session of Congress, by Mr. Stewart of Nevada, is

designed to remedy this evil. Similar schools have been established in various

parts of Europe, and the best evidence of their utility is the fact that we are

indebted to them for nearly all the knowledge we possess on the subject of

mining and metallurgy. Our mines and mills are practically managed by foreign
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experts; we furnish the labor and mechanical ingenuity, but they furnish the

scientific skill. Without the aid of foreign institutions we Could have made but

little progress in mining
;
and yet we lose much by not having similar institu-

tions in our own country. The local circumstances existing in Europe differ

essentially from those which prevail in the United States. It would be a great

advantage, not only in the saving of expense, but in flic mote direct availability

of the experience gained, if our young men could learn at home what they are

iU^^t®rp^edr^e8^^4sbr©a^K)um -rove noifu'iofqx!

The plan proposed by Mr. Stewards bill seems both feasible and economical.

Such an institution would, if properly conducted, result in a large annual increase

in our bullion product. It is not Unreasonable to anticipate that, instead of

declining within a few years to forty or fifty millions per annum, as will undoubt-

edly be the case if the present state of things continues, there would be an
increase amounting to at least 100 per- cent, on the yield of the mines for the

past year. I venture the hope, therefore, that Congress will take this propo-

sition into favorable consideration. The bill, as amended by the Committee on

Mines and Mining, of the Senate, and the considerations upon which it is based
will bo found in the appeftdfo^i (At dn fodt eaoqqna c

It is proper that I should give duo credit to my assistants for the part which
they have taken in this work. The duty of collecting statistics in California

was intrusted to Mr. John S. Hittell, the able and experienced author of several

valuable works on the industrial resources of that State. In the performance of

the special service assigned to him he visited the principal mining districts. Ilis

reports are based upon actual observation, ami may be relied upon as accurate

and impartial. With the exception of the report on Nevada county, by Mr. E. F.

Bean, the county assessor, and Mr. II. frolfe, his assistant, and the brief reports

on some of the northern and southern counties by Dr. Henry DegrOot, with

a sketch of the Morriss Ravine mines by Dr. A. Blatclilcy, nearly all the gold-

bearing regions of California are described by Mr. Hittell. Important papers

on the condition of the mining interest ill Mexico, South America, Australia, &o.,

are also furnished liyWd^fodwfhk’ity. bill 10

An elaborate and interesting report on the miscellaneous minerals of the Pacific

States and Territories is furnished by Mr. Henry 0. Bennet, a mining engineer

familiar with the subject. No such complete and extended notice of the miscel-

laneods mineral .productions of the Pacific coast lias yet been published. This

report will be found valuable to business men, and to all others seeking informa-

tion respecting the resources of the States and Territories west of the Rocky
mountains. 3 aorRO

To Mr. R. H. Stretch, late State mineralogist of Nevada, the Comstock lode

and regions adjacent were intrusted. His scientific and practical knowledge of

the various departments of mining, his long experience in this particular region,

and liis
: known integrity, rendered the selection peculiarly fortunate, as will be

conceded upon a perusal of his report.

Dr. Henry Degroot, a statistician and writer, whom I deputed to travel through

Nevada, has furnished a series of interesting papers on the miscellaneous resources

*df

.

kiOTioo c fonakrioaeib of fnemrrrovog r

Mr. Myron Angel, of Austin, a gentleman well acquainted with eastern

Nevada, contributes a report on that region, from which it will be seen that the

mineral wealth of Nevada is by no means confined to the Comstock lode.

The services of Dr. A. Blatchley, a mineralogist and mMng engineer, were

secured for an exploration of Montana and Idaho. This gentleman travelled

through those Territories during the months of June, July, and August, and was
enabled to collect the information which is embodied in his reports.

Mr. Elwood Evans, of Olympia, formerly territorial secretary of Washington,

has kindly furnished detailed reports on the resources of that Territory.
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To Mr. Ainsworth, ML Hill, Mr. .Ladcl,, arid otherg, I aim indebted for informa-

tion relativeuloMfe^L^^^Br^Ml&'^^f OreggporB AroxftiW .IILfa ohitadioa

The repots ’Q®h4dzW& i,9:ifrj^0^flh©g^e|).v;ofe^^igrnQjfl3^if|^^leCornripLi.jji|t

h%t0¥£$feg8'iio IbooI adT .^xfinroo xrwo mo ni anoit

Mr. ^l^l^lteolog]paLw^eSo^vA^M^Tj^iipv^^ji¥§g^t
expedition 8fl?^i^hWQo%ttf^fffi3 - con-

tribufes a detailed ^oposixp® fifeijmwqraL SOSOpiiPPP 'hf LiL the

result of the first scientific exploration ever ma^oidW^jMgS^n^^tiPS^a^lfies
a peculiar interest at this time, owing to the investment ^ :

f American capital

there and the purchase, from the Mexican government of #n- -extensive grant by-

private parties for colonization byuAm§rifian&a gi il .ionboiq noiliffd mm m
Many other prominent and experienced gentlempn have assisted me in the

preparation of this r&pPfifinoJ direction and
supervision of the work

;
it has occupied my entire time for upwards of a year,

and, whatever may be its imperfections, few will he disposed to deny that it pre-

sents' evidence of an earnest attempt to carry into effect the washes of the, de-

partment and the objects designed to be accomplished by Congress.

It is a common error, to suppose that mining isJnimieql to; the welfare of the

people. No branch of industry requiring. mechanical skill and, the. acquisition

of scientific knowledge can justly be said, to contain in itself elements injurious

to public pimsporj^p^ifli^j^tH .8 adoL. .tM of boterrriui gjsw

The tendency of this pursuit is,; at,first, to attract a reckless and adventurous

populat|^Rgr&feiifiii^ffigte^ra^^^^lW^lffj^^ii^l^^§ I$^§ffiption

iOLriskPatt^d to bold and hazardiepprbhddAtddm^ublr iTL¥dcoui:u: ) ieri are

most rapidly opened up^fik settdprqontHbhd leAftfizitAeftfl

it that the superficial dg^gg!^
class soon disappear, and a higher order of intelligence is required and a more
permanent condition of things is. established. It is only necessary to look back
over the past eighteen years to find in the advancement of the vast region known
as the Pacific slope, the

;
strongest possible refutation of' the assertion that mining

is inimical to the welfare of the people,ijhLft9feL}gik|)rward to the future, who
can predict the high condition of prosperity likely to be attained by these jiew

States and Territories, eighteen years hence f—with trans-continental railroads

and telegraph lines binding the Atlanlifo&odtk® |?p£cifi.q-j9mffi
lines traversing the country north and

,

south
;
with the commerce of Asia pouring

its treasures into our seaports
;
with an export trade, commanding the whole

eastern world
;
with a probable coast line stretching from Behring Straits to

Cape St. Lucas
;
with innumerable flourishing cities and seaport towns

;
with an

agricultural population numbering thousands where they now number hundreds

;

with the lanclti (Schools, and
colleges .everywhere throughout the mountains and valleys—All these many of

us may live to see, but, few can now realize the magnificent future that lies before

us. In this favorect land the laborer, tire, qar,tig$Qqfliil.gpijeyhiini e, the man of

science, can each find profitable employment and a congenial home. As we
want population redevelop #fiW^%t:fisaSlldn3Cfill4li?'

ries, it is the interest of our government to disseminate a correct J^pwkh]gte19jf
.theLbPatei^lB^^tet^i Ifew rmmoifnog n .xxiianA lo JogxrA xroxyM ,‘iM

Entertaiorngithese wipw^-A rtet# iBPfe'fe6

withoi^bpjaxtAcidfntditAiwkefje,Yi^pritomfikollP eftff JhxxvoH lo xklleow Icxoiiixa"

9W rxo^fi^xi’espqcMbllyuff^'d^^^hk ^ry^bkmRj .a ,*xG[ lo aooxwxoamLT
hnan axxlT .oxfnbl bun naSxioM lo xxM$&&WW

a

Hon. H. McCxJLLpUBL .srxuL lo arltnor

Secretary of the Tj&MWVi xloi

O XT

x odf •gnrxxjb a*

dw noxfcxrrxoln

xoea lcxxox i'x'xoj ynoxrnot ,cxqxTxyfU i<

I lo aooxuoaox oxll xxo alxoqnx belief
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QiK> 'J unjoxx xxoir/x smiLnia
0a Jnnbf

'XOflJO

GENEEAL CONDITION OF THE MINING INTEEEST.
il^ fr 8gfUJlXI£8 ,0'0XXJ3J3lb 9iuX>'XS.OX6fi00 X; gXIOiB XI9TXJ3G i

The information and statistics relative to the gold mines of California were
collected between the 17th May and the 25th July, but some- interesting changes
have occurred since the tour of inquiry was made, and the facts, when ascertained,

have been mentioned. Many of the figures and data could be obtained only

from the mine owners, who may sometimes have misrepresented the character

and yield of their clairns in a favorable light, for the purpose of selling, or in an
unfavorable light for the purpose of misleading the assessor and tax-collector.

It is believed, however, that the statements as made- are generally true,, and
it is hoped that, taken together, they will be found to be the fullest and most
correct Collection of important facts ever made relative to gold mining.

The general condition of gold mining in California is that of decline. The
amount of production becomes smaller every year, but the decrease is confined

chiefly to the placer yield. In quartz more work is being done
;
it is being done

better than ever before, and there are more mines in successful operation. The
business is flourishing and improving, with a fair prospect of continuous increase

;

and the success of many of- the mines'<i#ifiiost bnlliantidxxwo onim &di luxe ,amen
In 1864 Professor Ashbumer wrote a report on the Mariposa estate, and in it

he made the following general remarks :

In 1858 there were upwards of 280 quartz mills in California, each one of which was sup-
plied with quartz from one or more veins. The number of stamps in these mills was 2,6i0,

and the total cost of the whole mill property of this nature in the State exceeded $3,000,000.
In the summer of 1861, while I was attached to the geological survey, I made a careful and
thorough examination of all the quartz mills and mines of the State, and could only find

between 40 and 50 in successful operation, several of which were at that time leading a very
precarious existence. 6 teal boxbxirjxf a xwuff oxom lovers gjjoxalrxxm Jo
Many of those old enterprises have not yet become, and never will become,

profitable; but of the quartz mills built within the last lour or five years, the

successful proportion is much larger than before 18601 No business offers greater

facilities to ignorance arid folly for losing money
;
and, unfortunately, most of

those who engaged in it had no experience and were led by their presumption
into gross blunders in both mining and milling.

The greatest common blunder in quartz mining, and the most common error

in early times as well as in our own day, lias been that of erecting a mill before

the vein was well opened and its capacity to yield a large supply of good rock
established. The commission of this blunder is proof conclusive of the utter

incompetency of its author to have charge of any important mining enterprise.

If there were any possibility that it should in some cases lead to considerable

profit, there might be an excuse for it, but there is none. It never pays. All
the chances, including thaTOfautter failure, are against it. ni sfiaxinrii ovrt-yfxiowt

The next blunder was that the difference between a pocket vein and a charge

vein was not understood, and the existence of rich specimens was considered

proof of the high value of a mine, whereas among experienced quartz miners it

excites their suspicions and distrust. Nine-tenths of the lodes which yield rich

specimens do not pay for milling. West Point, in Calaveras, and, Bald Moun-
tain, in Tuolumne, the richest pocket districts of the State, are not to be com-
pared for yield with Sutter creek or the Sierra Buttes, where there is scarcely a
passable specimen in a thousand -'tbnio’l ( r

The next error was that nothing was known of pay chimneys, and if good
quartz was found in one place, it was presumed that the whole mine wms of the

same quality. In some cases the pay chimney was near the end ot a claim, into
t
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* which it clipped not far from the surface, leaving the mill without rook. In

other cases the miner had his pay chimney in his own claim, but he did not know

enough to follow it, and he worked straight down into barren rock, while there

was an abundant supply of good qi^rfz,higher np

.

Another error was that of sinking when nothing was found at the surface
;
a

policy that may do hi mining for other, meta^hut is very risky iirgold. If the

croppings are barren along a considerable distance, deep sinkings will rarely pay;

but if the vein does not crop out, the only way t&famine ,jt may be by a shaft.

Much rock has been crushed without examination and without any proper

seledtiemvwn nedvr ,eiaciOift bun ,ebno:i anw yirnpui ‘io mot 9dt eqxda borne
In the mortars it is a common mistake; to use too much quicksilver and too

nMlohijwhterdt botaeae'xqo'iaiar ever! aomrtomoa yum orlw ^a'xeawo enim oxff moik
It has not; been customary to make, assays regularly of the tailings, so as to

know what was -passing, off. ecfj guibnolaior to eaoqrnq exit idi xngil oldniovnlnu
The mine owners, in- a large proportion of the cases, have not resided at the

mines, and have not made a study of the business
;
and no occupation requires

personal supervision and thorough knowledge on the part of the owner more than

ifxiffing.oriiloob to fault ai nixrrolxIcO ni 'gnirrim blog to noiixbrioo Ixrxonog sxlT.

These blunders are gradually being corrected, and if they were not still quite

common the quartz mines of California' would yield nearly twice as much as they

do. The business will never be established upon a proper- basis until the super-

intendents as aickssdrejwellmducatedxf^em^Wvafl|®fi^ing' and mechanical engi-

neers, and the mine owners frequent visitors, if not regular residents, at the mines.

In placer mining there is not room formuch improvement. All the processes

are simpler, and the work has generally been done well.

The southern mines—that is, in the counties of Amador, Calaveras,
r
l uohuune,

and Mariposa—have uearly exhausted their placers. They had few' deep gravel

deposits, and iii
>x^P‘flftif%fbr^;lil^ ii^|'b®^^dhe-darg^ fhydfaulic claim such as

abound north of El Dorado.
1

Placer, Yuba, Nevada, Sierra, and Plumas are more

prosperous thanith&ieQsniik® because of fqepg^fgi^ive beds

of auriferous gravel more than a hundred feet deep.

The Act oe .July 26, 1866.—Few applications have been made for the pur-

chase of quartz mines or of agricultural: lands in the mineral districts, under the

act of July 26, 1866, tkgi\anttegithectigMjftffW to ditch and over

-xol yffol bos optxxrxoxrgf ot.aebilmi
The farmers of the mining districts .have long been anxious to get titles, but

the value of their possessions has decreased considerably of late, and many of

them do. .not feel able to, pay for the expense of a survey. They are required to

pay not the survey of their respective farms alone, but for the survey off all the

agriculturakdapfdjdn the whole township dR) ?
ome

cases this expense may be $400. If several unite, the cost is less to each
;
but

the whole expense •comes upon the first application, whether made by one or

many. After the survey has oncei been. made, applicants have no expense save

the price of the land and a few small incidentals, Previous to the first of June

twenty-five farmers in Tuolumne and Stanislaus counties had expressed a desire

to get patents, and all would undoabtedljfihaycj tafePkJhcm if. the survey had

not stood in the wny. toS^fcexjpwfoli® ©flJhbxlkfaM»j§^nj^giniously in favor

of the sale of these agricultural lands.

The surveys of quartz mines are not so expensive as those of agricultural

claims, because it is. not necessary to survey

but only to connect^ it with ithe
.

public surveys bysS#no one line, so that it can

be laid down accurately upon the map. Th<f expense depends upon circum-

stances, but it will seldom exceed $100 for every step from the beginning until

the issue of the patent, exclusive of the time and travel of the surveyor in getting

toiith© pfeeeawherdttili'er rahteuMfsiSauatedriq am-r fi ,aoefq one ni bmxof sew stnsnn

The owners of quartz mines generally desire to get patents, but the fact that
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the claims on public lands arc not taxed, and that those which have been granted
by the government)1

affi^fa^el, ffiW sfrpng objedtfoS. the mining
counties varies from three to lour and a half percent, annually, and that is a
serious consideration with many.
-sib ai bxxn ,?.olorhcq 9nd xxx yIl£'X9xi9'g sr.biog 911T—,<ijoD asr rio jistoasahO
,bThe rgjjggpfe lag®-^jQfth|hypi%

g

4yti>‘ xxomocr o'O'xni c d-oxxonB vIxi9V9 botndhj
' y « t . 1 O . 0 \*

All property, of every kind and nature whatever, within this State shall be subject to tax-
ation, except * * ^jqjnipng claims. (Hittetl’s General Laws, article 8298.) imxjdii

A supplementary act says : ,'X9C1(

All provisions of law exempting mining claims from taxation are hereby repealed so far as
they apply to lands or mines in the condition of private property, and granted as such by the
Spanish dr Mexican government, or the government of the United States, or of this State.
(The same, article 6265. Instructions under the act of July 26, 1866.)

llB-mct guryl

Tire instructions issued by the Commissioner of the General Land Office to the
surveyor general of California, and by him to his deputies, are worthy of being
placed within their reach, and will be found in the appendix. *

Surveys.—Up to the 10th of October, 1S67, eleven surveys, made under
applications for patents of lode mines, have been received at the United States

surveyor general’s office in San Francisco. These eleven are the Penon Blanco,
Virginia, Jones, Potts, and Oakes & Reese, (these two last adjoin, and may be
considered, as parts of the same mine, though on different veins,) in Mariposa
county

;
the Trio, McCann, Arbona, Hitchcock, and Grey Eagle, in Tuolumne

county
;
and the Kelsey, in Eldorado county . Applications for surveys for patents

have been made in many other cases, probably fifty, at least, and notices of the

applications have been advertised in the newspapers in the mining counties, but
the: surveys have not yet reached the surveyor general.

The State has been divided into nine districts, with a deputy surveyor in each.

The following are the districtscd xxoyxg xxood aexi omxrn oxrma 9xlT .xroamlol, .'4 .1.

First district.—Del Norte, Klamath, and Hfimboldt counties.
:

:
-

Second district.—Siskiyou, Shasta, and Trinity counties.

Third district.—Plumas, Butte, and Sierra.

Fourth district.—Yuba and N eiHadMf 3y9ximido ynq exiT-

Fifth district.—Placer, El Dorado, and Sacramento.
Sixth district.—AmSd&K4 ayexixnxifo Wf 3XI[9

7 eaoolfif 1

Seventh district.—Alpine, Mono, and InytJr 1

Eighth district.—Tuolumne, Mariposa, Stanislaus, Merced, Fresno, and Cala-
veras.

Ninth district.—Los Angeles, San Bernardino, Kern, San Diego, and Tulare.
t
eoxtei£[ xiouoT te an xigm oxc oioxli bifoa him oTuw sx oboi oxIj oisiTw aoocfq

.
ypffaidW ,99'xT axiffl

exit no 3bv/ xiiov exit

ill oxiT .IliH

tniruK ary .1

xrog

SECTION II.

THE MOTHER LODE.

68*1.
r r

DIOj

rxBfjn

The mother lode is in many respects the most remarkable metalliferous vein in

the world. Others have produced and are producing more, but nb other has been
traced so far, has so many peculiar features, has exercised so much influence on
the topography of the country about it, or has been worked with a profit in so

many places. The great argentiferous lodes of Mexico and South America, the

most productive of precious metal of all known in history, can be followed not

more than six or eight miles
;
while this Californian vein is distinctly traceable

on the surface from Mariposa to the town of Amador, a distance of more than
60 milesfl

8

Course and Dip.—

T

he general course of the vein isvery nearlynorthwest and
southeast, but to be more precise it is north 40° west. If a straight line be drawn
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on the map from Mariposa to Amador, the mother lode will he in several places

two or three miles distant from the line, hut usually within half a mile of it.

The dip is always to the eastwat^^ig. .angle of 45° or 50° to

the horizon. V fTfifTr fxoilc'fohiaaoo anahoa
Character oe the Gold.—The gold is generally in fine particles, and is dis-

tributed evenly through a large portion of the lode in the pay chimneys, and
there is very little of the rock entirely without gold. The sulphurets are not very

abundant nor very rich, and When found they consist almost exclusively of

pyrites of iron and copper, without those mixtures of lead, arsenic, antimony,

and zinc which interfere with amalgamation seriously in some other lodes. The
quartz of the mother lode is usually hard and white

;
and in most of the pay

chutes near one wall or the other, ribbon rock, or rock with numerous black seams
lying parallel with tlie

1

'
wall, is found. In some mines, especially at the Raw

Hide, the quartz is colored green with carbonate of copper
;
and the same color,

though not so strong, is observed in portions of the Princeton mine.

Width.—The width varies from a foot to thirty feet; that is, the main vein as

worked; but it is accompanied by branches or companion veins, so that the total

width of vein matter is sometimes nearly a hundred feet. In some places these

side veins are known to be branches separated at the surface from the main vein

by “ horses in others they are different in material and do not unite at the deepest

working's. The most remarkable side veins are those oft talcose slate, which in

some places can be traced for miles. They are from two to twenty feet wide, and
are rich in gold. We do not find, in our books, mention of any similar auriferous

deposit in other countries
;
but in California a number of them have been found,

remote from the mother lode as well as near it.

South of Maxwell’s creek is a parallel talcose vein, on the west side of the

main mother lode, known as the Adelaide, which name was given to it by Mr.

J. I’. Johnson. The same name has been given by mistake in Tuolumne county

to a companion talcose vein on the east side of the main lode. There is no
reason that the two are the same vein, or for extending the name of one to tlm

other. uTroiS bun oflull samrilT Wnteb
Pay Chimneys.—The pay chimneys are usually large and regular, and are

either vertical or have a slight dip to the north.

In the companion talcose veins the pay chimneys are not distinctly marked,
nor are the character and limit of the lode well defined.

Hills and Hollows.—The streams seem to have made their beds in places

where the mother lode is split up into a number of branches, as at the Mercede,

Maxwell’s creek, Tuolumne, Stanislaus, and Mokelumne rivers
;

Awhile in those

places where the lode is wide and solid there are high hills, as at Pehon Blanco,

Pine Tree, Whiskey Hill, Quartz Mountain, and Carson Hill. The richest part of

the vein was on the top of Carson Hill, and next to that in richness was Pine

Tree Hill. The Hayward, the Oneida, and the Keystone are in valleys. The
Golden Rule and the mines at Angels are neither on hill nor in holloAV, and are

yet very rich.

No other class of quartz mines in California is so poor in specimens as those

on the mother lode, nor, rvith tAVO or three exceptions, are there any others in

which the gold is so regularly distributed through the pay chutes.

Peculiarities oe the Lode.—The chief peculiarities of the mother lode are

its great length, its great thickness, its uniform character, the near proximity of

large companion veins, of which at least one is usually talcose, and the richness

of the talcose veins. In reply to questions about the chief distinguishing fea-

ture of the mother lode, the miners engaged in Avorking various mines gave very

different answers. One said it Avas the presence of a belt of green stone on the

eastern side. Another thought it was a black putty gouge. A third spoke first

of the occurrence of places as smooth- as glass on the walls. Another consid-

ered the mother lode to consist of two branches, one the luminated, the other the
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boulder branch. The former is usually on the west, side
;
the latter has the most

curves. The lode is richest where the two meet. Another says the mother lode

is a series of
.

branches, sometimes a dozen in number, covering a width that

varies from 500 to 3,000 teet, with a greenstone porphyry wall on the east, and
dioritic porphyry wall on the west.

Is it a Fissure Vein?—The question whether the mother lode is a gash or a
fissure vein has little practical importance. Such an inquiry is serviceable in regard
to deposits the character of which is doubtful

;
but we already know that in regard

to length, uniformity of veinstone, continuity in depth, and number of pay chutes,

few fissure veins exceed this. Professor Ashburner, in a report made on the Pine
Tree and Josephine mines, in May, 1§64, expressed an opinion that the “great
majority” of the auriferous quartz lodes of California are gash veins

;
and he

implies that the Pine Tree, which is a part of the mother lode, belongs to that

class. Whitney, in his u Metallic Wealth of the United States says

:

True fissure veins are continuous in depth, and their metalliferous contents have not been
found to be exhausted or to have sensibly and permanently decreased at any depth which
has yet been obtained by mining.

Segregated and gash veins, and the irregular deposits of ore not included under the head
of veins, and not occurring in masses as part of the formation, cannot be depended upon as
persistent, and they generally thin out and disappear at a not inconsiderable depth; at the
same time they are often richer for a certain distance, and contain larger accumulations of
ore than true veins, so that they may be worked for a considerable time with greater profit

than these, although not to be considered as of the same permanent value.

In a report on the Princeton mine made by Professor Blake, in December,
1864, lie said:

The identification of the Princeton as a fissure vein leads us to the question whether all

the gold veins of the Sierra Nevada and other gold districts of similar formation are not also
of fissure origin, rather than formed by metamorphism from materials pre-existing in the
strata. It certainly is not essential to a fissure vein that, it should cut across the strata of a
country. In a region of regularly stratified slates, the line of least resistance to a breaking
force is certainly the line or plane rather of the stratification. In that line or plane the rocky
crust may be most readily split, and hence it is, I believe, that most of our veins are found
conforming to the stratification. Professor Tuomey, in his report on the geology of South
Carolina, describing the gold-bearing veins of that State, mentions several that for a part
of their course follow the bedding of the rocks, and in other places cut across the bedding.
I have observed similar conditions at various places in California, and I am daily more and
more inclined to the view that gold veins are the results of emanations from great depths
below, which, ascending through rifts and fissures of the rocks, were condensed or deposited
upon the wails.

Claims in Mariposa.—Tlie following is a list of the claims on the mother
lode, beginning at tlie mother lode and going northward

:

The Crown Lead, 4,500 feet on the mother lode, besides claims on two parallel

lodes. Not at work. Noticed elsewhere.

The Virginia, 2,500 feet, crops out largely. A tunnel 160 feet long strikes the

vein at a depth of 100 feet. Several shallow shafts have been sunk. Some
good quartz has been found, but no work is being done now. There is no mill.

The Pyles, 1,200 feet; no work done.

The Mary Harrison has a mill, and is at work.
The Clayton, 3,000 feet.

The Louisa, 3,000 feet, is being opened and explored. One shaft is down 130
feet, and another is being sunk to the same depth, and a third, commenced on a
lower level, is down 90 feet. A tunnel started near the level of Maxwells
creek, strikes the bottom of the 90 foot shaft. About 2,000 tons of ore have
been taken out, and have been crushed at the mill of the Maxwell Creek Mining
Company, yielding $8 or $9 per ton. The mother is split up here into a number
of branches.

On the Margaret, 3,000 feet, no work has been done. In this claim the mother
lode is split up into a number of narrow branches, at least at and near Maxwell’s
creek, which separates it from the Louisa.
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The Pumpkin, 3,000 feet, is not doing anything. Several shafts have "been

sunk, and some rock taken from it seven or eight years ago yielded $40 per ton.-

The Nonsuch, 1,400 feet, is lying idle.

Parallel with and opposite to the Nonsuch, 300 feet distant to the eastward,

on a talcose slate vein, is the Hidely and Cunningham mine. A four-stamp mill

commenced running last spring.

On the King Solomon, 3,000 feet, no work is doing.

The Yosemite, 3,000 feet, has a tunnel of exploration, hut no mill, and is not

a£ work/sq to tsonmir Bos .mqeh m vtmmtaoo ,9nojamov io 'mtmoliau mrgsa..

The Pefion Blanco, 6,000 feet long, is being explored 'by a tunnel running

285:feet on the vein from the northwest side of the hill, and by a cross-funnel

from the east side of the hill. Eight men are at work, and $6,000 or $8,000

have been spent on the claim. The name is Spanish, means “ large white rook,”

and was. suggested by the immense croppings of white quartz on the top of the

high hill, which is one of the most prominent land-marks in the western part of

Mariposa county.

The Murphy, feet, has done nothing.

The McAlpin, 1,200 feet, was worked 10 years, first with an arrastra, and

afterwards witii an eight-stamp. The lode is here 25 feet wide. A tunnel strikes

the vein 400 feet below the surface, and a shaft runs down 160 feet from the

tunnel. McAlpin sold out in 1864, and left the State, taking with him, if rumor

is right, $75,000 obtained net from the mine: Since he left the mine has not

paid, and the mill is now standing idle. Ten or 15 feet eastward from the

main lode, and parallel with it, is a companion vein, which has been worked to

some extent^ and is supposed by some miners to be richer than the main lode.

The mill is driven by water supplied by the Golden Rock Water Company.
Claims in Tuolumne.—The following claims are now lying idle or only

partially worked. Those marked * are idle; those upon which work is being

done are noticed

:

The King Philip*; the Neivhall,* 3,000 feet; the Rhodes,* 3,000 feet; Wood-
worth,* 3,000 feet; Wheeler,* 7,500 feet; Munn*; Wotcott and Rocco*; the Cul-

bertson,* extending across the Tuolumne river;- here comes a tract* of 1,200 feet

in dispute
;
the Kelly,* 4,000 feet.

;
the Clio, 2,000 feet, has a 10-stamp mill, not at

work now; the Scorpion*; the Northern Light,* 3,000 feet; the Johnson, the

Yuma,* 3,150 feet, and the Hector, are on tlie Talcose companion vein in this

neighborhood. The Sliawmut is on the main lode and has a mill. The Eagle

also has a mill.

The Chickenhawk has two shafts, and is at work with a hoisting engine, but

without a mill. The Dickson & Co.,* 1,500 feet; the Durgan & Co.,* 500 or

600 feet; the Golden Rule*; the Simmons & Co.,* 800 feet; the Miller, Waller

& Co.,* 450 feet;, the Heslep & Co.,* 900 feet; the Simon Wliitford & Co.,*

450 feet; the Rowe & Co.,* 350 feet; the Golden Rule, 1,600 feet, has a 15-

stamp mill in profitable operation on the eastern vein; the Waller & App,* 780

feet, has a shaft 60 feet deep; the Hitchcock,* 500 feet. The Nyman, 550 feet,

has a tunnel 150 feet long, and a shaft 40 feet deep
;
another tunnel is now being

run to open the mine. There is no mill.

The Jim Stuart,* 530 feet, has a shaft 78 feet deep ;
the App, 1,000 feet, has

been worked regularly for seven years with a 10-stamp mill. Opposite to the

App, on the eastern talcose vein, is the Heslep, 1,650 feet, which has been at

work for 15 years with a 10-stamp mill* This claim extends beyond the App
and is opposite the Jim Stuart also.

The Silver, 1,500 feet, lias a 10-stamp mill, but in May all the work was

given to opening the mine. The Sweeny, 1,500 feet, lias a live-stamp mill, but

the mine has caved in, the flume was blown down, and no work is being done.

One pocket near, the surface paid $30,000.

2
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The Tazewell,* 800 feet
5
the Donovan & Co.;* the McCann,* 600 feet; the

Mooney & Co., 600 feet, has a four-stamp mill in profitable operation working
the talcose vein; the Trio,* 2,316 feet, has a 10-stamp mill; the Harris, 1,000
feet, has no mill, but is being opened

;
the Williams & Brother, 1,000 feet, has

no mill, but is being opened; the Deist, 1,000 feet, has a four-stamp mill, and is

paying; the General Hooker,* 1,200 feet; the Rawhide Extension is doing
nothing now, though there is a shaft 200 feet deep, which always contains water,

.sometimes to within 20 feet of the surface; in the Rawhide claim adjoining

there is a working shaft 2S0 feet deep, and only 40 feet distant. The Rawhide,
1,650 feet, is owned by a New York company, and has a 20-stamp mill.

The Hensley & Co.,* 1,300 feet; the Faxon,* 1,000 feet; the Quinby, 1,000
feet, on the eastern talcose companion vein, has a four-stamp mill which has been
idle for years; the Chaparrp.1, l;500 feet, has a five-stamp mill, but is not running;
the Buckeye, 1,200 feet, is on a branch vein 200 feet west of the main mother
lode, opposite to the Chaparral.

The Horsely,* 1,500 feet, has sunk a shaft 20 feet deep
;
the Meader & Car-

rington,* 1,500 feet, has a four-stamp mill; the Hawkeye,* 1,000 feet; the Silver

Hill,*. 1,500 feet; the Gillis,* 1,200 feet; the Gillis No. 2,* 1,200 feet; the

Seavers,* 1,000 feet; the Watt K<

;
the Alsop & Co.,* reaches to the Stanislaus

berried a*w -fcp-js thing lavmi xfoMw Hir
The following claims are on an eastern branch or companion vein of the

mother lode, commencing at the Rawhide, and running northward to the Stan-

islaus river.

First is a piece of unclaimed ground where no lode has been found. The
White Senior* claim; the Tom White,* 1,200 feet; the Patterson, has a 10-

stamp mill, but only five are running
;
the Gillis, *1,200 feet

;
the Jackson ;* the

Waters;* the Rector,* 1,200 feet, has sunk a shaft 52 feet deep; the Watts,
1,000 feet, is now at work prospecting, about $15,000 have been taken from
small veins at the surface; the Mt. Stanislaus,* 3,000 feet.

This brings us to the Stanislaus river, in the bed of which no large vein is

discoverable. Here, as at Maxwell’s creek, the lode is split up into a multitude

of little branches.

Claims in Calavekas.—Immediately north of the Stanislaus river, on the

line of the mother lode, Carson hill rises to an elevation of 1,600 feet above the

river
;
and the lode in passing through the hill appears to split into three branches.

On the eastern branch are the following, viz : the Virginia.,* 1,000 feet
;
the

Adjunction,* 800 feet
;
the Carson Hill, has done some Avork, but is not doing any-

thing noav
;
the South Carolina, 2,550 feet, has yielded $400,000, and is now closed;

the Enterprise,* 800 feet
;
the Reserve, 980 feet, is being reopened, but has no

mill, the yield has been $130,000.
These are all the claims on the eastern branch. On the middle branch are the

following, commencing at the river, and running north'ward': the Stanislaus,*

1,200 feet ; the Mineral Mountain,* 3,000 feet
;
the Melones,* 1,200 feet.

On the western or Santa Cruz branch is the Santa Cruz* mine, 3,000 feet
;
the

Morgan, 500 feet, has no mill, but is at Avork, yielded $2,S00,000 in 1850
and 1851

;
the Kentucky,* 220 feet

;
the Iron Rock, 1,300 feet, is doing nothing,

though some very good rock Avas found in short tunnels andvshafts
;
the Chapar-

ral,* 3,031 feet; the Chaparral Hill, 3,200 feet, is noAV at work taking out rock,

but has no mill.

Here comes a space Avhere the veinJias. not been found.

The Hanford, 900 feet ;* the Hanford and Shears.*

Here comes an interval of a mile and three-quarters, before Ave reach the town
of Angels.
The Stickles, 400 feet, has a 10-stamp mill at Avork

;
the Calaveras,* 1,100

feet, had a nine-stamp mill Avliich Avas moved arvay
;
the Lightner, 400 feet,* had a

10-stamp mill, but it has been moved away; the Angel, 900 feet, has a 30-stamp
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mill, now at work
;
the Hill, 412 feet, has produced $250,000, and has a 12-

stamp mill at work; the Bovee, 450 feet, has produced $600,000,- and has a 10-

stamp mill at work
;
the Fritz,* 600 feet, had a 10-stamp mill, which was moved

away. .
'gaied BI hid dhfff on ami Jeai

Here comes another space where the mother lode is not traceable on the surface,

and has not been traced. The general opinion is that it crosses the Mokelumne
river about three miles west of Mokelumne Hill.

Claims in Amador.—North of that river, in Amador county, we have
the following: the Tibbetts & Corliss;* the Hayward, 1,S00 feet, has 56
stamps at work, crushing SO tons per day, and has been at work since 1852,

the reputed yield is $27 per ton gross, and $22 net, or more than $600,000
net per year; the Loring Hill, 700 feet, has been worked for 10 years. Oppo-
site to the Loring Hill, on a parallel vein, is the Railroad, 800 feet. This
mine has yielded $70,000, and is now at work, but has no mill. The Wild-
man, 1,130 feet, is down 530 feet, and has drifted 200 feet, but the 12-stamp

mill is employed in doing custom-work
;
the Mahoney has been working five

years, with a 15-stamp mill
;

- the Lincoln, 2,378 feet, has worked 10 or 12

years, but the 20-stalnp mill is now engaged in custom-work
;
the Barnhart,*

1,000 feet; the Comet, 750 feet, has commenced prospecting
;
the Herbertville,

1,200

feet, had a 30-stamp mill, which never paid, and was burned down.
No work is being done at the mine. The Keystone, has a 20-stamp mill,

has worked steadily since 1851, and has produced about $700,000. Opposite to

the Keystone, on a companion vein, is the Spring Hill, 1,200 feet, which has

crushed 50,000 tons of quartz, but obtained little profit. It has a 30-stamp

mill, which is idle, with the exception of five stamps engaged in custom-work.

The Amador, 1,300 feet, was worked to a depth of 240 feet some years ago, but

afterwards caved in, and has stood idle now, for some time
;
the Bunker Hill,

1,200

feet, is at work with an eight-stamp mill; the Mayflower,* 1,200 feet;

the Hazard,* 800 feet, has an eight-stamp mill
;
the Pennsylvania,* 1,000 feet;

the Loyal,* 600 feet, has a 20-stamp steam mill; the Italian, 340 feet, has

a six-stamp mill, which has crushed about 2,000 tons
;
the Seaton, 1,200 feet, has

a 40-stamp mill, and has worked about 10,000 tons of quarts, which averaged

eight or nine dollars. The mill is not running, but the mine is being opened.

The McDonald,* 800 feet
;
the Potosi, 800 feet, is at work with a sixteen-stamp

mill
;
the Webster,* 600 feet, had a mill, which was moved away

;
the Plymouth,

1,200

feet, is being worked with a 15-stamp mill; the Enterprise, is at work
with a 10-stamp mill

;
the Challen,* 1,000 feet

;
the Green Aden,* 1,200 feet,

has a shaft 100 feet deep; the Hooper,* 1,200 feet; the Noe,* 800 feet; the

Richmond, 800 feet, has a 10-stamp mill, but the only work now being done

is prospe'cting.

Here we reach the Cosumnes river, and north of this the lode has. not been

traced distinctly, although the Pacific lode at Placerville appears to, have its

characteristics;

SECTION III.

MARIPOSA COUNTY.

Mariposa* county, the southernmost of the rich placer mining' counties of the

Sacramento basin, lies between parallels 37° and 38° of north latitude, and

reaches from the summit of the Sierra Nevada to the low land of the San Joa-

quin valley. The northern boundary is the divide between the Tuolumne and

Mercede rivers, and the southern is a line drawn northeast’ward from the point

* The name of this county is derived from the Spanish Las Mariposas,” The Butterflies.
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where the Chowchilla river strikes the plain. The only permanent stream in

the county is the Merced
;
the so-called Mariposa river is a little brook which

can readily be stepped across in the summer season.

The distance of the town of Mariposa from Stockton is 90 miles, and the

ordinary charge for freight in the summer is $25 per ton of 2,000 pounds. A
stage runs to Bear Valley in a day from Stockton, and the fare is $10. Another

stage line runs to Coulterville, and the fare there is $10, and the distance is

made in one day. The county tax for the current fiscal year is $3 19 per $100
of taxable property. Coulterville lies north and Bear Valley south of the

Mercede river, the banks of which, in that vicinity, are so steep and high that no
wagon road has been made across it

;
and although the distance from one town

to the other by the horse trail is only 10 miles, it is 45 by the wagon road.

Sectional area of Mariposa county, 1,884 square miles. Population in 1860,

6,243; estimated in 1866, 4,170. Assessed valuation of property in 1865,

$1,237,370. Mr. Wm. S. Watson, constructing engineer of the projected Cop-
peropoiis and Stockton railroad says :

“ Prom the nature of the country and the

pursuits of the inhabitants, Mariposa imports of merchandise 4,240 tons per
• annum, which, with an increase of population to the standard of Nevada county,

and the consequent development of her vast resources, would be quadrupled in

a very short time. The down freights from this county, consisting of copper

ores, wool, hides, &c., amount to 920 tons annually. The principal points of

shipping arc Hornitas, Princetown, Agua Frie, Mariposa, Coulterville and Bear

Valley. Total up and down freights, 5,160 tons.”

The shipment of gold dust from Coulterville was $13,285 in July, 1866;

$13,500 in August; $17,000 in September; $24,900 in October; $14,790 in

November; $7,280 in December, $4,950 quartz and $9,484 placer in January,

1867; $11,050 placer and $14,800 in March
;
and $8,080 quartz and $3,660

placer in April.

The average monthly shipment of treasure from the town of Mariposa is

$17,000 or $18,000.

There are two small ditches south of the Mercede river, and' a .branch of the

Golden Bock ditch extending to Penon Blanco, and these are the only ditches

in the county. In proportion to the yield of gold, Mariposa has fewer ditches

than any other county in the State.

Placer Mixing.

—

Many of the placer districts in the county have been very

rich, but the diggings have in no place been deep, and they would long ago have
been exhausted if there'had been large ditches to supply water

;
but these were

lacking, so washing has been conducted on a small scale, and for only a brief

period each year. The richness of the ground and the coarseness of J;he gold

lias enabled the miners to make a profit sometimes by dry digging or scratching

the gravel over with a butcher-knife. Maxwell’s Creek, Blue Gulch, Bear Creek,

White’s Gulch, Penon Blanco, the north fork of the Mercede, the banks of the

main Mercede, and the vicinities of the towns of Mariposa and Hornitas were

especially rich. In Maxwell’s Creek, about 1852, .the common yield was $15 or

$20 per day to the man, and in 1863 two miners in two months washed out

$.16,000 at Penon Blanco. In 1850 Horse Shoe Bond; onjhe Mercede, had a

population of 400 miners. There are now a dozen small and shallow hydraulic

claims there, which pay about $4 per day to the man. The population of the

bend numbers 100, of whom half are Chinamen. On the top of Buckhorn
mountain, east of Coulterville, at an elevation 1,500 feet above the Mercede
river, there is a placer which pays well while it rains, but cannot be worked at

any other time for want of water. Flyaway, in a gully by the side of Buckhorn
mountain, is also rich, but there, too, no water can be got save during rains.

Agriculture.—There is no agriculture in Mariposa county worthy of note.

There is not one large orchard, vineyard, or grain farm. Only a small quantity

of rain falls, and the soil appears to be of a very dry nature. A large portion
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of the surface is occupied "by steep hills, which prove their thirsty character by
sustaining no vegetation save the chemisal. There are no ditches to sustain

irrigation, and as the most populous part of the county was the Mariposa grant,

the residents there having no title had no sufficient inducement to invest money
in planting trees and vines. The western part of the county is made up chiefly

of chemisal hills, with occasionally small dales with scattered oak trees. In the

eastern part of the county there are some plains about 3,000 feet high, and these

have a rich and moist soil and may some day become far more valuable than

they are now. Still farther east, at an elevation of 5,000 feet or more, we come
to large forests of good pine timber, with occasional groves of the big tree.

Yosemite.—One of the resources of the county is the possession of the

Yosemite valley, which is destined to be a favorite place of resort when access

is cheaper and more comfortable than at present. The trip can now be made
from Sail Francisco to the valley and back in eight days for $7 5, staying only

a day in the valley, but the average amount spent on the trip by visitors is not

less than $150. On the Coulterville trail there is a stretch of 39 miles to be
made on horseback, with no house on the way

;
and on the Mariposa trail the

nearest house to the valley is 25 miles off. Thus there is no mode of reaching

the place except a hard ride over a very rugged road, and it is a severe trial to

persons unaccustomed to riding horseback. A wagon road might be made, but
some’of the people on the route think it their policy to prevent the construction

of a road. Near the Mariposa trail is a fine grove of the big trees. The num-
ber of visitors to Yosemite in 1864 was 240

;
in 1865, 360 ;

and in 1866, 620.

The Mariposa Estate.—The Mariposa Estate, or Fremont Grant, as it is

sometimes called, contains 44,380 acres, or about 70 square miles. It reaches

12 miles from east to west, and 12^ miles from north to south. Its greatest

length, from northwest to southeast, is about 17 miles, and its average width
nearly 5 miles. Its northern line touches the Mercer river, the southern the

town of Bridgeport. It includes the towns of Mariposa, Bridgeport, Guadalupe,

Arkansas Flat, Lower Agua Fria, Upper Agua Fria, Princeton, Mount Opliir,

''and Bear Valley. The grant was made while California was under the dominion
of Mexico, to Juan B. Alvarado, and it was purchased in 1847 by J. O. Fremont,
who presented his claim for the land to the United States land commission,

and it was finally confirmed to him, and the patent was issued February, 1856.

The original grant was of land suitable for grazing purposes in the basin of the

Mariposa river, but the boundaries were not fixed, and the grantee had the right

of locating the claim on any land within a large area. When the grant was to

be surveyed Fremont, said he wanted a long strip of land in the low-land on

both banks of the Mariposa river; but the United States surveyor told him the

survey must be in a compact form. Then, instead of taking a compact area of

grazing land and worthless mountain, he swung his grant round and covered the

valuable Pine Tree and Josephine mines, near the Mercede river, besides a number
of others which had been in the undisputed possession of miners, who had long-

been familiar with Fremont," and had never heard the least intimation from him
that he would in any event lay claim to their works.- Personal indignation thus

came in to embitter a quarrel involving large pecuniary interests; but the patent

did not necessarily give the gold of the grant to Fremont. Under the Mexican
law the grantee had no right to the minerals., and the American law spoke of a
confirmation, not an enlargement, of the Mexican title. Here then was another

subject for litigation, and at last, in 1859, that matter was settled by a decision

that an American patent for land carries the minerals with it. The adverse

claimants defied the officers of the laiv; the mines were converted into fortifica-

tions; tire mouths of the tunnels were barricaded; there were besiegers and,

besieged; several men were killed; but at last, in 1859, Fremont triumphed, and

under his Mexican grant obtained land which the Mexican government did not

intend to grant, and minerals which it systematically reserved.
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In a short time after the title was satisfactorily settled the yield of gold from

the quartz mines of the estate became very large. The monthly production in

1860 averaged $39,500
;
in 1861, $53,500; in 1862, the year of the great flood,

which injured the mills, flooded mines, and broke up roads, $43,500
;
and in the

first five months of 1863, $77,000. In March,.1S63, the yield was $94,000; in

April, $92,000
;
and in May, $101,000. The production seemed to have reached

the figure of $100,000 per month, with a fair prospect of still further increase.

It was at this time that the estate was sold to an incorporated company in New
York city, and the stock put upon the market in the midst of the San Francisco

mining stock fever, which extended its influence across the continent. The
prospectus of the company presented a very attractive picture to speculators.

The average monthly yield for three years and a half had been $50,000, and for

half a year the net profits had equalled that sum. The reports of various mining
engineers indicated that the results of future workings would be still better.

Messrs. Wakelee and Garnett, who spoke with great caution, and expressed

doubts about the value of the Mariposa, the Pine Tree, and Josephine mines,

still thought that the monthly productions of the estate could soon be raised to

$220,000, at an expense of not more than $50,000, leaving $170,000 net monthly
income. Dr. J. Adelberg, speaking of the Pino Tree and Josephine mines, said:

In regard to the value of the veins, I can say no more than that their yield in prscious

metal is limited only by the amount of work done in them; hut I recollect Mr. Frdmont
once commissioning me to make an estimate as to their endurance in the limits of the longi-

tudinal extent now opened. I found by calculation that they would yield for 388 years 1U0
tons daily, without the requisition of pumps. I mean down to the water level.

Mr. Timothy O. Allyn made a report on the property in December, 1862, and
expressed the opinion that the yield could be increased $100,000 per month,
gross, and $50,000 net. . A report equally favorable by Mr. Claudet was also

published. Professor Whitney, a most careful, conscientious, and competent

authority, had said:

The quantity of material which can be mined may, without exaggeration, bo termed
inexhaustible. I can hardly see a limit to the amount of gold which the property is capable
of producing, except in the time, space, and capital required to erect the necessary mills,

build roads to them, and open mines, so as to keep them supplied with ore.

With these opinions and facts, large quantities of the stock were purchased,

and there were large quantities of it to be purchased, for the paper capital of

the company was $10,000,000.
The company was organized by Fremont’s creditors, who had become owners

of the property; but instead of cancelling the debt and taking stock for it, they

took a mortgage for $15,000,000, payable in gold, and issued the stock subject

to that debt, which was supposed to be the only incumbrance on the property;

at least that was the supposition of many who bought the stock. It soon

appeared, however, that there were $480,000 in gold due, besides $300,000 on the

garrison lien, $50,000 on the Clark mortgage, and. $130,000 to workmen and
others in California. The new company selected Mr. F. L. Olmsted for their

manager, and he took charge of flic estate on the 14th November, 1864. He
found everything in confusion. The production had fallen off very suddenly
after the sale. It seemed as if every nerve had been strained to make the yield

of May as large as possible, and that as soon as the sale wak made the produc-

tion decreased more than 50 per cent. The yield for the first five months of

1S63 before the sale was $385,000, and during the last six after the sale was
$186,993. In the former period there was a net profit of $50,000 per month;
in the latter a net loss of $80,000.

In May, 1864, Professor Silliman made a report on the estate, in which he
said :

'

A person accustomed to view mines must be deeply impressed on the first view of this .

estate, not more with the great extent and vigor of the former workings—evidence of 'which
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is seen equally in the underground extraction and in the surface works, railroads, mills,

trails, wagon roads, warehouses, and workshops—than with the equally conspicuous fact that

the former owners had no regard for their successors, inasmuch as they have in every instance
violated in the most remarkable manner that fundamental maxim of all successful mining,
namely, to keep works of exploration well in advance of works of extraction. The neglect

of this maxim, in ordinary cases, is never of doubtful issue. Iu-your case the result has been
peculiarly unfortunate, since your estate is not a mine, but a vast collection of mineral veins,

on many of which valuable mines may be developed, and on some of which such develop-
ments were made of an encouraging character, but the neglect to apply the principle in ques-
tion has resulted in the complete suspension of three of the mills, the partial suspension of

a fourth, and the supply of the fifth for a time with an inferior quality of ore, all because the

veins on which these mills depended for ore were worked on the improvident plan of taking
all the ore in sight as far and as fast as it could be found, but never anticipating the evil

day, sinking shafts and driving levels long enough in advance of the calls of the present

hour to foresee disaster, much less to prevent it.

A mine is a storehouse in which are garnered certain treasures of large, it may be, but not
inexhaustible supply. Certain it is, the ore which has been mined will never recur. Hence',

it is the fate of all mines at some period to become exhausted. The only compensation to

this circumstance is in the possession by one company of a considerable number of mines
which may be brought, in succession, into activity, so as to supplement each other. Your
position in this respect is one of immense strength ; not only do you hold on the Mariposa
estate a vast plexus of veins, of most of which very little is known at present, but you also

own a great length of country on several veins, the character of which is already proved.

It follows from this state of facts that, with the frugal and timely application of capital, you
ought never to be in a position where the partial or complete exhaustion of a particular mine,

or of several mines, should be severely felt on your general production, nor would it be so

to-day had it been the interest of those who preceded you to apply the simple maxim already

quoted. But the reckless disregard of this sound principle has resulted, not only in a partial

suspension of your production of gold—amounting to a serious disappointment of well-founded

hopes—but, still worse, in the almost destruction of certain parts of the mines, where the

usual piers of vein have been removed for milling, leaving the mines to crush in, endanger-
ing not human life only, but the very existence of the mines themselves. The simple result

of all this has been, that your manager found himself, at the outset of your occupancy, face

to face with a most embarrassing and painful state of facts, with the alternative before him
of throwing off the duty he had undertaken or of grappling with the difficulties and, by a
series of judicious measures, extricating this noble estate from its disastrous position. For-
tunately for all concerned, he elected the latter alternative; and it will give me pleasure to

E
oint out in what manner he has, with great good judgment, proposed to meet the difficulties

e has found.

It is quite obvious, from the facts and statements already detailed in this report, that you
hold an estate of very great value, but also in a great degree undeveloped, and demanding a
large amount of active capital for its proper management. That the judicious use of money
will be rewarded, and that speedily, by exploring the undeveloped quartz veins of the estate,

is too obvious, I trust, after the arguments and facts already set forth, to require further illus-

tration. All explorations will not be fruitful certainly, but those which are so will become
so largely remunerative that they will cancel the others. By no other plan can you hope to

manage the estate with honor or profit. By this method you will be sure to develop a vast

value, which will render your stock desirable as a permanent and safe investment. By any
other system you may attain a spasmodic vitality—to be followed soon by a total collapse.

Your manager fully appreciates these views, and his plans now in progress of development
will not fail to secure the early and permanent prosperity of the Mariposa estate.

In 1864 tlie yield was $465,000, and tlie expenditure of tlie mines and mills

$760,000. With a debt of $3,000,000, (that was about the figure on the 1st

January, 1865,) and a monthly loss of $20,000, the company was evidently not

in' a prosperous condition. On the 23d January, 1865, a committee of stock-

holders, appointed to investigate the condition of the company, made a report,

and recommended that money be raised by assessment or loan to pay the most
pressing debts, so that the work might be continued. They gave it as their

opinion that the property was u worth preserving to the stockholders,” and that

the embarrassments were li owing to defective organization and want of working

capital.” The company did not succeed in Raising the money to pay their most

pressing debts, and the estate was placed in the hands of Dodge Brothers, cred-

itors, for the purpose of enabling them to' work it and pay their own and others’

debts.

The trustees found, according to their own statement, that they had spent
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more at the end of a year than they had received
;
and the company being1

dis-

satisfied, brought suit and obtained the appointment of a receiver, who is now
(May, 1867,) in possession.*

* Mr. Mark Brumagin, president of the company, under date of September 6, 1867, gives

the following statement of tbe present condition of the Mariposa estate :

After a period of legal and financial difficulties which have weighed heavily upon the Mari-
posa estate, the company have succeeded in successfully terminating the long pending law
suit with the lessees. A final settlement has been made with the Messrs. Dodge Brothers,

(the lessees,) by which they relinquish to the company all their rights under the Olmstead
lease for the possession of the whole property.

The floating debt has been reduced from about $200,000 to less than $60,000, which has
been concentrated into holders who are interested in the success of the company, and the

greater portion of which is made payable in instalments running through the next twelve
months.
The Mariposa estate consists of upwards of 44,000 acres of gold-bearing land, in the heart

of the mineral region of California. It contains more than 1,000 auriferous quartz veins,

of which some 30 have been partially opened, and proved to be paying veins when provided
with proper reduction works. Of these mines only five have been supplied with machinery,
and that of a primitive kind, and very inefficient for saving gold. Where thousands have
been taken from the estate, millions of dollars have been lost by bad management and worth-
less machinery.
The working of the Josephine and Pine Tree mines for the year 1860, and to the date of the

incorporation of the company, shows an average gross yield of $8 53-J to the ton. From
that time the yield for the above two mines has been respectively, as follows:

The Pine Tree mine, under the succeeding management, yielded, in gross, an average of

$6 per ton ; the lower run having been $4 21, and the highest, $9 97 per ton.

The books kept by the Olmsted management also exhibit the following in regard to the

Josephine mine : The lowest run for any one clean up was $2 42 per ton ; the highest, $7 65
per ton, making an average gross yield for this period of $4 52 per ton. In brief, the average
yield of this mine was at that time so low that it was partially abandoned as worthless by
their method of saving gold.

Under the next management, (that of the lessees of the company who succeeded Olmsted,)
the books show that the quartz from these two mines was worked together with an average
gross yield of $9 01 per ton, the ore having been more or less selected.

The Pine Tree vein is in some places over 30 feet wide, and runs parallel with the Jose-
phine, which has a width of some 12 feet, both mines cropping out on the summit of Mount
Bullion, 1,500 feet above the Mercer river, at which the Benton mills are located.

The Josephine contains considerable sulphurets, while the Pine Tree has rather the charac-

ter of a “free gold” vein. Both have more or less of oily substances in the seams of the

veins. The ore contains largely of “ float gold,” so fine that it floats for hours onthesurface
of the water.

Quartz from these mines is now supplied to the mills from the tunnels penetrating the

veins near the top of the hill, but it is designed to open them by a tunnel at the base, some
thousand feet below the present workings, w*hich will insure an, unfailing supply of ore.

Under the company’s, or present management, since we obtained full possession, we have
changed the Bear Valley mill into the “ eureka process” for saving gold. This mode of

disintegration produces a fine, almost impalpable powder, like superfine flour. Half a ton
of this is enclosed dry in an iron receiver. Superheated steam or gas is admitted, which, in

the course of a few minutes desulphurizes and drives off all base metals and oily substances.

Quicksilver is then introduced, and a portion evaporized, and is afterwards condensed by
common steam and cold water. An ingeniously constructed shaking table, of copper, about
20 feet long, on a\ wooden frame, with riffles of a peculiar formation, gives to the water
and pulverized substance, with the amalgam, the same action as that of the ocean surf, an
"undertow. As the mass descends on the table, the amalgam, from its metallic weight, grad-
ually clears itself from the quartz substances, and the gold is easily and quickly collected in

the troughs of the riffles ; and so effectually that the residue contains scarcely a trace of gold.

With this mill the company have recently worked some 800 ^ons of quartz from the

Josephine mine. The lowest yield at any clean up was $31 per ton; the highest was
$173 per ton

;
giving an average of $40 53 per ton. In the greater portion of this quartz

not a particle of gold could be discerned before crushing. From these facts it will readily

appear why the property has hitherto paid no dividends.

Captain Henry J. Hall, a practical and experienced quartz miner, has now charge of the

mines and mills of the company, and is adapting the eureka gold-saving process to all the

mills of the estate. The aggregate capacity of these mills under former management was 292
tons daily, or about 7,500 tons per month, a capacity which still exists. The mills are located
near the Josephine, Pine Tree, Mariposa, Mount Ophir, and Princeton mines, all proved to

be large, well defined, and inexhaustible veins. There may be easily taken out from these

five mines, at the present time, 200 tons of gold ore per day, and increased on the present
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Experienced quartz miners, familiar with the estate, are almost unanimous in

the opinion that the Princeton, the Pine Tree, and the Josephine mines are

far from exhausted, but, on the contrary, that they are all very valuable, and
ought to be made to pay well, and that the failures of the last four years are to

be ascribed mainly to bad management. It is true that when the Mariposa

company took possession the mines were not opened in advance as they should

have been
;
but they were opened, the position of the pay chimneys was deter-

mined, the hoisting works and pumps and mills were in working order, with

capacity to crush and amalgamate 150 tons of rock per day; there were experi-

enced miners present, familiar with the character of each vein
;
there was a rail-

road for transporting the rock of two of the principal mines to the mill
;
and

there were improvements that were indispensable, and that could not have been
placed there for less than a quarter of a million dollars. The property, how-
ever, was not managed properly, and the result was a failure, which is the more
remarkable because it followed immediately upon the heels of the most brilliant

success.

Princeton.—The Princeton mine has been one of the most productive in

California^ and has been noted for both the abundance and the richness of its

quartz. For a time it yielded $90,000 per month from milling rock, and this is

more than any other mine of the State' ever did.

The mine is situated about half way between the Mariposa and the Pine Tree
mines, and is on a hill easily accessible. The course of the vein is northwest

and southeast
;
the dip, 55° northeast

;
the thickness varies from a few inches

to 10 feet. The vein has been opened to a depth of 560 feet on an incline,

and 200 feet below the surface
;

drifts have been run 1,200 feet along the vein,

and at the deepest workings the drifts extend 500 feet. The richest rock was
found within 100 feet of the surface, where the pay was $70 per ton from milling

well, besides large numbers of specimens, of which it is said' that not less than

$100,000 in value were stolen by the miners. Below this rich mass of rock the

quartz gradually became poorer, and there were spots which did not pay for

working
;
but it is said that there is still an abundant supply of good milling

rock in sight.

Professor W. P. Blake made a report on the mine in November, 1861, and
said

: \
The vein is composed of white friable quartz, and is divided into parallel layers or plates

by thin slatey films, which are generally charged with fine-grained pyrites and free gold.

The body of the quartz bears white vein pyrites crystallized and spread in irregular patches
and a small portion of galena, together with free gold in irregular ragged masses, in plates

and scales, and sometimes crystals. The gold appears to be most abundant in the neighbor-
hood of the galena, and is found not only with the iron pyrites striking its sheets through its

substance, but entirely isolated from it and enveloped in the pure white quartz. Some of
the specimens preserved are exceedingly rich and beautiful, and just before my examination
of the vein some superb crystallizations had been broken out. These crystals are bunches
of octahedrons, with perfectly flat and highly polished faces from one-eighth to three-six-

teenths of an inch across, and are attached to masses of white quartz.

openings by enlarging the working facilities, to 4,000 tons per day. The cost of mining andl

reducing the ore will be less than $10 per ton, and may yield an average of $40 per ton. The
old mills have produced upwards of $3,500,000. Under an intelligent system of working
they ought to have yielded over $10,000,000.
The amount of profits from the estate can only be estimated in proportion to the number of

mills provided for the reduction of the ores. The reader may draw his own conclusions from
the facts and figures herewith presented.

‘

It will be remembered that the representations heretofore made by the undersigned were
based on the low estimate of a sure gross average yield of $20 per ton, by the new reducing
machinery. The present working shows that such estimates may no longer be regarded as
theoretical, as the actual results fully illustrate. Theywill be amply confirmed by the future

of this great property.
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Professor Blake made a second report on tliis mine in December, 1864, and
said :

‘ >i >
;

.

•

It is evident on a careful examination of the surface that there is a want of conformity in

direction between the vein and the slates. The slates on the west side are curved towards
the vein in the form of a bow, the ends of the curve appearing to abut against the vein at

both ends, the vein forming in its line of outcrop, with respect to the slates, the chord of an
arc. There is also a want of conformity in direction between this body of curved slates on
the west side of the vein and those on the east side of it, showing with most distinctness at

the north end, near the mouth of the upper drift. On the east side the trend of the slates is

seen to vary at different places from north 45° west to north 95° west. They are nearly east

and west at the north end of the vein. * * * There is also a want of conformity between
the body of curved slates on the west side of the vein and the slates still further to the west,

as if the curved body of slate had been broken from some other place and forced into its

present position. The line of contact is not very distinct, but just in the position we would
expect to find it we see a quartz vein which seems to mark the place. It is approximately
parallel with the Princeton vein, and is also gold-bearing.

This want of conformity in the direction of the slates on the opposite sides of the vein and
with the course of the vein itself, and the fact that the ends of the layers of slate abut against

the vein, or in other words, that the vein does not coincide with the plane of the bedding or

stratification of the slates, justifies the conclusion that it is, a fissure vein rather than a bedded
mass, as has heretofore been generally supposed. It evidently occupies the line of break
between the two distinct bodies of slate.

The mineralogical character of the slates on the opposite sides of the vein is also different.

The slates on the west side are much more sandy than those on the east, which are argilla-

ceous and in very thin layers of uniform composition, presenting the well-known appearance
and character of roofing slates. There are several layers in the series on the west side which
might be called sandstones rather than slates. There are also in connection with these sandy
bars of a hard argillaceous rock, with an obscure slaty structure which resists weathering
more than the surrounding portions and stands out in well-defined outcrops. These two
bars of rock are each from six to eighteen inches in thickness, and are about 170 feet apart.

* * * * * # *

It is a curious fact that the gold-bearing part of the vein appears to have a certain relation

to these peculiar argillaceous rocks or strata, for it does not extend beyond the line of contact
of these strata with the plane of the vein. So also in the northern extension of the Princeton
vein, half a mile to the northwest, at the Green Gulch mine, where the vein was productive,

the same peculiar rock is found in connection with the vein on the west side.

Near the mill the vein splits and the two branches run off southeastward

nearly parallel with one another. At a distance of a mile they are about 300
yards apart.. These branches have not been well explored or. prospected, so not

much is known of their character. On the main vein there are seven shafts and
a great number of workings of different classes, such as might be expected of a
mine that has yielded $4,000,000 and sustained a considerable town. From
January, 1859, till June, 1860, Steptoe and Itidgway had charge of the mine,

and extracted 2,000 tons, which averaged $18 per ton. From June 1, 1860,
till November of the same year, under the management of Park, 23,916 tons of

quartz wrere crushed, yielding $527,633, an average of $22 25 .per ton. In 1862
and 1863 the production was 121,000 tons of quartz and $2,000,000 of bullion,

averaging $16 50. Tn 1864 the yield of bullion was $243,707. In 1863,
when the mill was working rock which yielded $53, the tailings, according to

assay, contained $13 56 per ton. The pay was distributed rather in an irregu-

lar mass than in a chimney
;
but Professor Blake expressed the opinion in his

report of 1864 that there was a chimney, and that its dip was 18° to the horizon.

The Princeton mill has 24 stamps, and is the smallest on the Mariposa estate,

at least of those owned, erected, and worked by the Mariposa company. The
capacity of the mine far exceeds that of the. mills, and while the former was in

a productive condition much of the ore was sent to other mills. The gold in

the quartz is coarse and is easily caught in the battery, or at least most of it

;

but the assays of the tailings show that great quantities of it were lost. The
heap of tailings at the mill is immense, and it will no doubt be worked over at

, some day with a profit, if not all blown away. The sand being fine many
’ pounds of it are carried off every hour when the wind blows in summer. The
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mill was driven by steam. Tho stamps weigh 550 pounds and made 70 drops

per minute. Both mine and mill are now idle.

The Pine Thee.—The Pine Tree mine, contiguous to the Josephine, and
thirteen miles from the town of Mariposa, is considered to be on the main mother

lode, which runs northwest and southeast, dips to the northeast, and is here in

places 40 feet thick. The ore is extracted through tunnels and carried down to

the mills on a railroad. The workings are 500 feet deep and 1,000 feet long in

the v4ein. There are seven pay chimneys, which vary in length, horizontally,

from 40 to 200 feet. The rock in each chimney has a peculiar color or appear-

ance, so that persons familiar with the mine could tell at a glance from which a #

piece of quartz came. The coarsest gold was found in the narrowest chimney.

In three years previous to May, 1863, the Pine Tree and Josephine mines pro-

duced 45,000 tons of ore and $350,000 in bullion, an average of $7 77 per ton.

In 1860 these mines produced 12,154 tons and $113,530, or $9 34 per ton; in

1861, 21,576 tons and $173,810, or $8 05 per ton; in 1862, when the dam was
carried away by the flood, nothing; and in 1863, previous to June, 6,000 tons

and $35,000, or $5 83 per ton. The total expense was $5 per ton for a portion

of the time at least, the cost of transportation by car being 72 cents. In 1864
the. Pine Tree yielded $67,940. In December, 1863, when the ore paid $29 to

the ton, the refuse tailings assayed $16 to the ton, showing a great waste.

There is a large quantity of good ore now in sight in the mine.

The particles of gold in tho Pine Tree quartz are extremely fine, usually so

small as to be invisible to the naked eye. As a consequence it is very diflicult

to catch the metal in the process of amalgamation, and Professor Asliburner, in

a report made- in May, 1864, said that 70 per cent, of the gold in the quartz

worked in the Benton mills was lost, or, in other words, only 30 per cent, of it

was saved. This fact was ascertained by ‘‘ a series of assays upon the tailings

which have been allowed to run to waste.”

In the same report he said, “I think the Josephine vein, as it is called, is

nothing more than a branch from the Pine Tree, and the two systems of workings,

as they have never been carried on in connection, have given rise to two mines.”

Dr. J. Adelberg made a report on the mining property of the Mariposa grant

in August, 1860, and in it he said

These two veins run parallel on the whole, but sometimes a little diverging-

, sometimes a
little converging; sometimes running together and forming two distinct divisions of one

vein. They belong to distinct geological periods, the Pine Tree being earlier and the Jose-

phine of more recent formation. The ores of both veins are very distinct, the older vein

bearing, in those depths now laid open, mostly oxyds and carbonates, (among which the

blue and green carbonate of copper is very characteristic,) and the Josephine, or more
recently formed vein, bearing the iron and copper as sulpburets only. The eruption of gold-

bearing quartz has formed here veins which are equalled in extent by no other known gold-

bearing quartz vein.*

Messrs. Garnett and Wakelee, who examined tlio Pine Tree and Josephine

mines in May, 1863, expressed the opinion that they did not contain any con-

siderable body of ore then in sight to pay by the modes of amalgamation in use

at that time, and the only hope for making these mines “ an active element of

production instead of a consuming expense” lay in improvements in the system

of working the ores.

Josephine.

—

The Josephine mine is on a mountain side, 1,600 feet above the

level of the Merced river. The vein runs northwest and southeast, and dips to

tho northeast. Professor Silliman says it is a contact deposit between serpentine

and shale
;
but Mr. Kelten, who has been a superintending miner in the Josepliine

for more than ten years, says that in some places there is green stone, and in

others slate on both sides, and it is richer in the slate than the green stone. There

is no gouge in the green stone. The lode varies in width Irom 5 to 30

feet, averaging more than 10. In those places where the vein is small the

quartz is mixed with slate. Tho mine has been worked through three tunnels,

I
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the upper one being 100 feet above, and the lower 180 feet below the middle

tunnel or Black drift, as it is called. The drifts have been run 500 feet in the

lode, and the depth of the workings perpendicularly is 520 feet.

The pay-rock lias been found in seven chimneys, which are from 40 to 100

feet in length horizontally, and are separated by barren streaks from 4 to 6 feet

long in the drifts. The pay chutes dip 45° to the southeast ;
but the dip is less

regular on the under than on the upper side of the chute. The richest deposit

is found along the foot wall, and a small streak of pay is' found along the foot

wall in the barren chutes. The Josephine ore lias usually been worked with

that from the Pine Tree in the Benton mill, so that separate accounts have not

been kept of most of the workings. The Josephine vein is considered a branch

of the mother quartz lode, from which it separates at the Josepliine mine, running

northwestward nearly parallel with the main vein. At a distance of half a mile

from the fork they are about 300 feet apart. Although the mine is now lying

idle, miners say that there is n large quantity of $20 rock in sight.

The indigo vein, so called because of the peculiar blue color of the rock, is 4

feet wide, and 450 feet west of the Josephine mine. The vein stone is talcose,

and in places is rich in gold. It is called India-rubber rock by the miners, and

is difficult to break with the hammer, but tears out well when blasted. The

vein has not been opened, but a tunnel has been run through it, and it has been

prospected a little in spots on the surface.

Mariposa.

—

The Mariposa mine is situated on the eastern border of the town

of Mariposa, on the Mariposa lode, the direction of which is nearly east and west,

the dip 51° south, and the width of the main vein from four to eight feet. Near

the mill the vein forks, one prong running westward in the line of the inaine lode,

and the other running north of west. At a distance of 300 yards from the forks,

the two prongs are not more than 60 yards apart. Each fork is about 3 leet

thick. The rock is a white ribbon quartz; the walls are a black talcose slate.

There is but little gouge, and the quartz is so hard that no progress can be made

without blasting. East of the fork the gold is in fine particles, and is evenly

distributed through the pay chute, while west of the fork the gold irf collected

in rich pockets, which are separated from one another by large masses ot very

poor quartz. These pockets contain almost invariably arseniurets of iron, accom-

panied bv pyrites. The presence of these minerals is considered a certain sign

that a good deposit of gold is not far distant. One pocket paid $30,000, another

$15,000, and numerous other sums, varying from $100 to $1,000. The great

richness of the vein is proved by the facts that the decomposed quartz at the

surface was worked or washed for a distance of half a mile, the ravines imme-

diately below the lode were famous for their richness, and drifts have been run

a quarter of a mile under ground. It is said before Fremont obtained posses-

sion, squatters took $200,000 from the mine. The quartz 'taken out in 1864

averaged $25 per ton
;
but afterwards the average yield was only $11. Persons

familiar with the mine say an abundance of rock might be obtained to yield

$12 or $15. Before the sale of the grant to the Mariposd company the mine

was leased to Mr. Barnett, who paid 10 per. cent, of the gross yield, a very good

share, and afterwards when lie was told that ho could not have the property on

those terms he offered to pay 30 per cent, of the gross yield, and to give good

bonds. His offer was rejected, and the mine is now idle. Mr. Barnett worked

the mine on a very economical plan. His stamps had wooden stems
;
he amal-

gamated in arrastras, and his mortar was fed from a hopper or self-feeder. Little

hand labor was done in the mill in the daytime, and none at all at night. Indeed,

everybody left the mill at supper time, and it was allowed to run without super-

vision till morning. The quartz was taken out under Barnett’s directions, who

having spent many years at the place was thoroughly familiar with it
;
and before

going to the mill, all the barren pieces were rejected. It was supposed that the

mine would pay better if it were worked on a larger scale, so the mill that had
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stood at the Green Gulcli mill of 40 stamps was moved to the Mariposa mine

in 1864, in accordance with the recommendations of Professor Asliburner.

Professor Sj-lliman, in a report made in May, 1864, said :

I feel convinced that the Mariposa vein is, on the whole, the most remarkable auriferous

vein yet developed on the Mariposa estate, and if the half which is believed of it by those

who know it best should prove true, it will alone almost sustain the estate. The mill now
erecting in Mariposa creek is the same which has been removed from Green Gulch, where,

as it proved, there was no further use for it. Mr. Ashburner having examined and reported

approvingly on this removal, I have not felt it needful to re-examine the evidence, the decision

undoubtedly being a wise one. The fault of the other mills (except the Princeton) of being

set too low has been remedied here, and with a well-considered system of amalgamation,

there can be no doubt that excellent results will be arrived at in working the mill in its new
and well-chosen position, nor can there be any doubt that the mill will receive an ample

supply of quartz to engage it fully in crushing.

The gross yield of the mine in 1864 was $84,948 ;
hut there was no profit, and

among the intelligent miners in the neighborhood there is much doubt whether

enough pay quartz could be obtained to keep a 40-stamp mill going.

Messrs. Wakelee and Garnett in their report on the grant say :

The Mariposa vein we examined more particularly, as it has been quite celebrated for the

extraordinary richness of its pockets of massive gold. The vein consists of a main trunk

and two branches. It is in the latter that these deposits have been found. They have not

been worked upon any regular system, but have been much burrowed into by different par-

ties in quest of these rich pockets. The quartz itself is almost entirely destitute of any trace

of metal, and its value seems to consist entirely of these massive deposits. It is needless to

add, perhaps, that from this peculiarity it furnishes a very uncertain basis for any extensive

system of mining. The main trunk of this vein differs from its branches, and the quartz

found in it is uniformly charged rvith the metal. The ores yield, according to the best infor-

mation we could obtain, about $16 per ton.

Green Gulch.—The Green Gulch mine, in the vicinity of the Princeton,

has been explored by a shaft 200 feet deep, and by drifts running 400 feet

horizontal, and the conclusion is that the deposits of auriferous quartz are not

sufficiently near together to pay for working. The vein is about three feet thick,

i but the quartz is mixed in places with slate, which reduces the yield to a point

so low that there is no margin for profit. Some rich bunches of rock have been

found, and under the encouragement given by them a 40-stamp mill was

erected, and new explorations were undertaken
;
but the rich bunches were too

far apart, and the mill was afterwards removed to the Mariposa mine. The yield

of the Green Gulch mine in 1864 was $19,509. In December, 1863, while the

rock was yielding $38 per ton, an assay of the tailings showed that they con-

tained $6 50 per ton.

Other Mines on the Mariposa Estate.—The Oso mine, half a mile from

Bear valley, is in a very narrow vein of decomposed talcose matter, running

across the slates. It was very rich near the surface, and according to rumor the

sum of $400,000 was taken from a shaft 50 feet deep and 7 feet long on the vein.

No work has been done at the place for years.

The New Britain or Missouri mine is two miles northwest of the town of Mari-

posa. The vein averages about two feet and a half thick, runs cast and west,

dips to the south, and can be traced on the surface by croppings for four or five

miles. The vein stone is a soft white and yellow quartz, which breaks up like

slaked lime when exposed to the air. The Avails are of hard black slate. The
only pay chimney which has been wrorked dips to the cast with an angle of 50°.

The quartz in this chute has been taken out to a depth of 80 feet, and it con-

tained a number of veiyrich pockets, one of Avliicli was taken out by Mr. Barnett,

and yielded $52,000, at an expense of $5,000. In one day and a halt lie took

out $9,000. Professor Silliman says it is a “very promising vein.
77

The Mt. Ophir mine is on the mother or Pine Tree lode; has been worked

extensively, and never rivalled the Princeton, Pine Tree, Josephine or Mariposa

mine in the amount of production. The yield in 1864 was $12,540. The Mt.

Ophir mill has 28 stamps, now idle.
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Mariposa Mills.—The Benton mills, built to work the quartz from the Pine
Tree and Josephine mines, stands in a deep canon on. the Mercer river, by the
water of which they were driven; but the dam which supplied the water was
carried off by a flood, and the mills have been standing1

idle. The number of
stamps is 64.

The Bear Valley mill has 12 stamps. At this mill the Lundgren pulverizer
and the Ityerson amalgamator are now being used.
The Lundgren pulverizer is a barrel five feet in diameter and three feet in

length, made of boiler iron three-eighths of an inch thick, heavily riveted.
Inside, the barrel is shod with iron shoes an inch thick. A door a foot wide
and two feet long is placed lengthwise on the side of the barrel. There are two
of these barrels at the Bear Valley mill, and the cost of the two with their gear-
ing was $2,300; but if many Were demanded they could no doubt bo made for
$1,000 each. The barrels revolve horizontally, making 24 revolutions per
minute, and requiring a six-horse power engine for two of them. A charge
is 800 pounds of quartz and 2,400 pounds of ounce musket balls made of chilled
iron. The quartz, previous to going into the barrel, is crushed to about the size
of grains of wheat, and after being in the bqrrel one hour comes out an impal-
pable powder, as fine as the finest flour. The powder is so fine that if it were
pounded dry in the open air much of it. would floa,t away. The thoroughness of
the pulverization is claimed to be the great advantage of this machine.
The quartz powder is transferred from the barrel into the Ityerson amalga-

mator, an upright barrel, made of strong boiler iron, with a bottom shaped like

:

an inverted cone, round which winds a pipe pierced with a number of little holes.
The barrel being charged and closed, superheated steam is thrown in and then
quicksilver, whioh is converted into vapor and made to pervade the whole mass.
A cold bath condenses the quicksilver, and the charge is discharged into a shak-
ing table or settler.

The amount worked daily by these processes is nine tons of Josephine ore, and
the yield varies from $39 to $173 per ton, with an average of $45, at an expense
of $6 50 per ton. The rock thus worked is taken without selection from the pay
chimney, and the body of ore nowin sight, and presumed to be of the same quality,
is 280 feet high, 45 feet wide longitudinally on the same vein, and 3 feet thick

—

an amount equivalent to 940 tons. It is presumed that the body of the quartz
of that quality is much more extensive, both horizontally and vertically, than
the present shafts have gone.
The mills of the Mariposa estate are the Benton, 64 stamps; the Mariposa, 28

stamps; the Mount Gphir, 28 stamps; the Princeton, 24 stamps, and the Bear
valley, 12 stamps—making 156 stamps in all.

The yield of the estate was $474,000 in 1860; $642,000 in 1861; $522,000
in 1862

; $385,000 (with $50,000 net per month) in the first five months of .1S63

;

$481,832 in 1864; and $230,000 in 1865. During the first half of 1867 the
mines and mills all stood idle

;
but of late a little work has been done with the

Ityerson and Lundgren processes.

The Stockton creek mill, used by Mr. Barnett for working the quartz of the
Mariposa mine while ho was lessee, contains ten stamps, with square wooden
stems and wooden collars, driven by water and a wooden \vheel. There was a
self-feeder or hopper to supply the batteries with quartz, and the pulp, after leav-
ing the mortar, was ground in an arrastra. The mill is a mile east of Mariposa,
and has been idle for two years.

• Hunter’s Valley, Oalcs and Reese .—The Oaks and Iteese mine, called also
the Potts, is 3,000 feet long, in Hunter’s valley, 16 miles northwest of the
county seat. The claim includes two veins, 1,200 feet on one which runs north-
east and southwest and dips to the southeast at an angle of 65°, and 1,600 feet
on another which runs northeast and southwest. The former is one of a senes
of parallel veins; the latter is known as the Blue Lead, and it is remarkable,
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because the numerous cross leads running at right angles are found only south
of it, and appear to be cut otf by it. The Blue Lead is nearly vertical, from
12 to 30 inches wide, yields $45 to the ton, and has been opened to a depth
of 165 feet and a length of 150 feet. The other vein is six feet wide, yields
$20 to the ton, has been opened to a depth of 165 feet, and to a length of 50
feet. The mine has been worked with a four-stamp mill, but a new twelve-stamp
mill has been erected, and it began to run on the 7th of October. The copper
aprons below the battery are plated with silver, with, which mercury forms an
amalgam more readily than with copper, and the apron will be in the highest
state of efficiency immediately, whereas several weeks’ time would be required if

the surface were of copper. The plating is done by galvanism and cost $5 per
square foot. Baux and Guiod’s pans are used for grinding. The mill is driven
by steam, and also the hoisting apparatus. The quartz is let down from the
mouth of the mine to the mill in a tramway, and the loaded cars as they go down
pull up the empty ones. The transportation does not cost more than $1 50 per
day. The yield of the mine has been $30,000. A patent has been applied for.

The Floyd mine on one of the southern spurs of the Blue Lead has paid well,
but now produces nothing.

The same remark applies to the Carson mine, which has a five-stamp mill
standing idle.

Epperson.—The Epperson mine on Bear creek, six miles east of Coulterville,
is on a vein which runs east and west and dips to the north. There is a shaft
60 feet deep, and a drift 20 feet long has been run on the lode. About 200 tons
have been worked, and the yield was from $9 to $13 per ton. There is a nine-
stamp mill which, with the mine, is standing idle.

Black.—The Black mine is sixteen miles eastward from Coulterville, on the
Blue Lead, which runs east and west and dips to the south. The hanging wall
is mountain limestone and the foot wall yellow slate, and the vein stone contains
marble. The average yield is about $40 per ton, or was for all the work done.
The mine has been standing idle now for several years on account of the water,
which at times has risen nearly to the surface. A shaft was sunk to a depth of
170 feet. There is no mill

;
all the crushing was done with an arrastra.

Ferguson.

—

The Ferguson mine, 25 miles eastward from Coulterville, has
been worked five or six years. The ore yields from $25 to $100 per ton, and
is worked in a ten-stamp mill driven by water.

Louisiana.—The Louisiana mine, ten miles eastward from Coulterville, is

3,600 feet long, on a vein that runs northwest and southeast, dips to the north-
east, and has a width varying from 2 to 16 feet. The quartz contains sulphurets
of iron, zinc and lead. The free gold amounts to $6 or $8 per ton. The vein
has been opened to a depth of 140 feet and a length of 130 feet by drifts from
the bottom of the main shaft; but there are a number of shafts 15 or 20 feet
deep, and gold has been found in all of them. The ore is easily extracted, but
the slate walls require much timber to support them. Along the foot wall there
is a streak of soft yellow sandstone six or eight inches thick. The mine makes
much water, and at the first of June the pump hoisted 37,000 gallons daily.
There is a 10-stamp mill which has lain idle for several years, but has lately
commenced to run again.

_

Flannigan.—The Flannigan mine, 10 miles eastward from Coulterville, was
discovered in July, 1861, near the summit of a ridge, at an elevation of about
3,000 feet above the sea. A miner working a placer claim in a gulley found a
rich spot, where he picked up, among other pieces, a nugget that weighed an
ounce and a boulder as large as a man’s head containing $87. He searched for
a quartz vein and found this one. It runs north and south, cuts across the slates,

dips to the west, and is five feet wide. There are smooth slato walls on both
sides, and there is a putty gouge three inches thick. All the rock so far found
is rich enough to pay, and the average yield is $35. The mine has been worked
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with an arrastra for six years, hut there are noiv 500 tons of ore stacked up at

the mouth of the tunnel, and preparations are being made for the erection of a
ten-stamp mill. The quartz is taken out through a cross tunnel 175 feet long,

and from that drifts have been run 225 feet on the vein, and a shaft has been
sunk 50 feet. A horse is found in one part of the lode. The quartz is white,

and much of it slakes when exposed to the air. The crushing has been done
heretofore by two arrastras, and the total expense per ton lias been less than $5.
The cost of crushing and amalgamating in the arrastra is estimated at $3 50 per
ton, and of extraction at $1.

Coward.—The Coward mine, 12 miles eastward from Coulterville, was
located in 1858, and has been worked constantly since. The first owner, a Mr.
Fank, fell from the wheel the day1 the mill started, and was killed by the fall.

Id. G. Coward is the present owner. The vein runs east and west, dips to the
north at an angle of 45°, and is four feet wide in the middle of the pay chimneys,
which become narrower gradually in each direction horizontally as they pinch
out. These chimneys are two in number, each about 100 feet long, and they dip
to the east at an angle of 40°. The width is very regular in going down with the
dip. They had been worked to a depth of 170 feet. The walls are of smooth
black slate, and there is a black putty gouge. Most of the gold is found near
one wall or the other, and sometimes on both, but in places where a horse is

found in the vein the gold is all confined to one side. The average yield is, and
has been constantly, about $40 per ton. The quartz contains little pyrites, and
the tailings have never been assayed. There is, or was in May, a five-stamp
mill, which was to be abandoned, and a new ten-stamp mill was to be erected

on the north fork of the Mercede, one mile from the mine. The dam and flume
were to cost $600, and the wagon road $1,000. Ten Qr 12 men were employed.

Calico.—The Calico mine, on the same lode as the Cherokee, has been
opened by a tunnel 160 feet long, and a drift of 35 feet in pay rook estimated
to yield $20 per ton. No mill has been erected, nor has any of the rock been
crushed.

Compromise.—The Compromise mine, on a small vein near the Goodwin, was
worked for two years with a loss.

Marble Spring-.

—

The Marble Spring mine, 16 miles eastward from
Coulterville, was discovered in 1851, and a five-stamp mill was erected there.

The first owner found it unprofitable, and he sold to a gentleman who kept it

going for seven or eight years, part of the time at a profit, and he sold to others

who spent $15,000 in experiments and lost money, though the rock yielded $25
per ton. The mine is now the property of H. G. Coward and others who have
lately reopened it. The vein is three feet thick, runs northwest and southeast,

and dips to the east. The pay chimney dips to the southeast. The lode con-
tains pockets in which the gold is very coarse, and is distributed in beautiful

threads through a compact bluish quartz, making together the finest material for

“ quartz jewelry” in the State. The main tunnel is 600 feet long. The old mill

has been moved away. The mine is at a high elevation, near the summit of a
mountain.

Cherokee.—The Cherokee mine, near the Goodwin, was discovered by a
Cherokee named Rogers, in 1857, and was very rich at tire surface. Some of

the gold was coarse enough to be pounded out in a hand mortar. The rock
worked in arrastras averaged $100 per ton. In 1859 a steam mill with eight

stamps and two arrastras was erected, and the rock yielded $35 per ton for about
a year, and then work stopped. The mill was sold at sheriff’s sale and moved
away, and nothing has been done at the place since. The deepest workings
were through a tunnel 400 feet long, and another lower tunnel was commenced, but
the mine was abandoned before it reached the lode. As the workmen who -were

employed have all left it is difficult to ‘get any accurate information; but some
miners in the neighborhood say that the mine was worked in a careless manner

;
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that the proprietors squandered their money, and that although there was a horse

in the lowest workings, the completion of the lower tunnel would in all proba-

bility have struck the lode below the. horse. The vein averages two feet wide,

runs east and west and dips to the north. The pay chimneys dip to the east.

Shimee.

—

The Shinier mine, 10 miles east of Coulterville, was discovered

in 1858 by a miner who, while digging a ditch for placer mining, found some

rich boulders of quartz, and on searching he found the lode. In a few days he

took out enough gold to pay for several arrastras, with which the mine was

worked for a year and a half, the rock yielding from #150 to #500 per ton.

Humor says that the total yield in this time was #200,000, three-fourths of it net

profit. He then erected a steam mill, with two stamps and two arrastras
;
but

the water became troublesome, and for five years the mine has been idle, and

for two years before the work was irregular. The mine was opened by a cross

tunnel, which, after running 400 feet, struck the lode 14-0 feet from the surface,

and a shaft was sunk 40 feet below the tunnel. The failure of the mine is

attributed by some persons in the neighborhood exclusively to bad management.

It is said that the last rock crushed yielded #60 per ton, and there was more of

it in sight. There were five partners, most of whom were spendthrifts, and

shortly before their failure they took a trip to Sonora and spent #4,000 in one

debauch. Those who had not squandered their money had sent it away, and

when the water came in they could not afford to buy a pump nor to cut a deeper

tunnel. It is said that there is a large deposit of good pay quartz, 40 feet deep

and 80 feet loug, under the drift, on a level rvith the tunnel.

The vein is from 8 inches to 2 j feet in width, with slate walls. There are

two pay chutes, which were worked to a depth of 160 feet and for a horizontal

distance of 150 feet. One account says that the last workings were in a place

where the vein split, and the miners were in the poorer, branch. It is reported

that a rich cross vein was found, but that the hired miner who found it concealed

the fact in the hope that he would some day get possession. About #2,000

have been spent on roads to reach the mine and mill.

Goodwill—The Goodwin mine, 11 miles eastward from Coulterville, rvas

discovered in 1856. It was worked with arrastras for three years, and then

for three years more with an eight-stamp mill, which last paid #50,000 profit,

some of the rock yielding #100 per ton. The mine and mill lay idle for four

years, and under foreclosure of a mortgage passed into the hands, of a creditor,

who attempted in vain for several years to sell for #1,500, undertook to work the

mine in despair, and almost immediately found a good supply of rock, averaging

#50 per ton. The vein runs east and west, and dips to the south. The aver-

age thickness is three feet, but in places the lode pinches out. The quartz is a

ribbon rock, and all of it pays for working. It is found in chimneys, which dip

to the eastward, with an inclination of 70° to the horizon on the upper side, but

on the lower side the dip is irregular, the chutes growing longer, horizontally,

as they go down. Three pay chimneys have been worked so far, and one of

them has pinched out in going down. Both walls are of slate, and there is a

black putty gouge a foot thick. A cross tunnel 550 feet long strikes the vein

400 feet below the surface, and the lode might be struck 200 feet lower by a

tunnel 600 feet long. The present proprietor is about to put in a pump and

hoisting works. The mill has eight wooden-stem stamps, and is driven by
water from the north fork of the Mercede. The flume is half a mile long, and,

with the dam, cost #1,000. The mouth of the mine is two miles from the mill,

to winch the ore is hauled on sleds.

Bell & McGkew.—The Bell & McGrew mine is
v
a mile west of Coul-

. terville, on the Malvina lode. Several pockets, yielding from #100 to #1,000,

have been found, and a mill with five stamps was built on .it, but it failed to

pay, and is now idle.
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McKenzie.—The McKenzie mine, adjoining, has produced some rock that

yielded $20 per ton, but the miners were driven out by water, and the owners,

finding they could do nothing without a steam pump, sold their five-stamp mill

to Bell & McGrew and stopped work. Portion of the mine has caved in.

Hidely & Cunningham.

—

The mine of Hidely & Cunningham, on the

Malvina vein, two miles west of Coulterville, contains a deposit of auriferous

talcose slate 15 feet wide, without walls, and some of it prospects very well.

There is a four-stamp mill, which was running in May.
Mary Harrison.—The Mary Harrison mine, about two miles southeast-

ward from Coulterville, is situated on a spur from the mother lode. This spur

vein is from 3 to 20 feet thick, and the quartz contains talcose slate seams
which usually are parallel with the walls, and the seams, or sides of them, con-

tain the most pay. The mine lias been worked by an incline 240 feet deep,

and a pay chimney 200 feet long, horizontally, has been worked out to a depth
of 150 feet. There is no gouge, and the galleries are driven in the slate on the

hanging wall side.

The Mary Harrison Company have a claim on the Malvina vein, a mile and
a half distant, and they have worked it to a depth of 440 feet from the crop-

pings, and have run 330 feet on the lode. Access is obtained through a cross

tunnel. There is black talcose slate on both sides of the vein, which is parallel

with the mother lode, and has been traced 4 miles. The gold-bearing portion

of the rock is a hard ribbon quartz, near the walls; while in the middle there

is soft, shelly, white, barren quartz. The pay chute is 150 feet long, horizon-

tally, and it dips 60° to the southeast on the upper side
;
the lower side being

less regular. There are two mills; one of 35 stamps, the other 15, and the

former was about to start at the end of Slay.

Crown Lead.

—

Immediately north of the Mercede river, in the line of the

Mother lode, is the claim of the Crown Lead Company, which, 10,500 feet in all,

is on the Mother, Adelaide, and Medas veins. The Adelaide vein has supplied

1,800 tons, yielding $7 per ton, and this ought to have yielded a profit; but it

did not, and the work stopped. The general opinion in the neighborhood is

that the mine has an immense quantity of good pay rock, but that it has not been
properly managed. The claim extends from the river over a steep hill 2,000 feet

high, so that by means of tunnels all the rock could be run out to that depth
vithout hoisting.

The mill on the bank of the Mercede has 20 stamps, and was built in 1864,
at an expense of $35,000. The dam cost $30,000, but was bought by the

Crown Lead Company for $12,000. It is now in excellent condition. The
roads on the claim cost $9,000. Both mine and mill are idle. The mill is pro-

vided with Hepburn & Peterson’s pans.

Adjoining the claim of the Crown Lead, or on the same ground, is a claim

taken up for a copper mine by the Tone Company, which spent $22,000 there

and got no return.

Hites Coye.

—

Hites Cove mine is 30 miles northeast from Mariposa, on
a vein which runs northwest and southeast, and is very irregular in thickness,

the thickest part being eight feet. The quartz is a ribbon rock, with seams of

black matter, which sticks in the skin, so that the workmen in the mine get a
very sooty look. All the quartz pays very evenly, and no specimens are found.

The average yield is about $150 per ton. The mine has been worked five years

steadily, and the present supply of quartz is obtained from a depth of 300 feet.

Connected with the mine is a 10-stamp water mill, and all the sands, after passing

over copper-plate, are run through arrastras.

Bridgeport.

—

The Bridgeport mine, just outside of the line of the Mariposa
grant, has produced some good ore; but the thickness of the vein (from six

inches to four feet) is very irregular, and so is the quality of the rock. The walls

are granite
;
the mill has eight stamps. Both mine and mill are idle.
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Penon Blanco.—The Penon Blanco mine, 6,000 feet long1

,
two miles north-

ward from Coulterville, takes in nearly the whole of the prominent Penon Blanco
hill. It is being explored by a tunnel which, entering the hill on the south side,

strikes the lode 175 feet from the mouth and 100 feet below the croppings.

Another tunnel entering the hill on the northwest side is in 285 feet, but has not
reached the vein. Two shafts are also being sunk 2,000 feet apart. The south
shaft is 25 feet deep in a pay chimney, which yields rock four feet in thickness,

averaging $10 per ton. The horizontal length of this chimney is not ascertained,

but open cuts on the croppings 200 feet distant are in the same kind of rock, and
probably in the same chimney. The north shaft has not struck the vein, but the

croppings near this shaft contain about two feet of rock that yields $12 per ton.

The first application for a patent under the act of 1866 was made for this mine.

SECTION IV.

TUOLUMNE C.OUNTY.

Tuolumne county extends from the Stanislaus river on the north to the divide

between the Tuolumne and Mercede on the south, and from the summit of the

Sierra to the low foot hills near the plains. Nearly all the mines and population

are in the western half of the county, below the level of 2,000 feet above the sea.

The placer mines have nearly all been quite shallow, and they are now
exhausted in many places. There never have been any large and profitable

hydraulic claims in the county, although there are some gravel ridges above Big

Oak Flat, and others near Cherokee that may prove valuable for hydraulic mining.

One of the chief mining features is table mountain, which follows the Stanislaus

river from Columbia to Knight’s Ferry, and covers a rich auriferous channel that

is worked through tunnels.

This mountain has yielded about $2,000,000, but at a cost of $3,000,000

Another remarkable feature of the county is the limestone belt, which crosses

the country, through Gfarrote No. 2, Kincaid Flat, Shaw’s Flat, Springfield, and

Columbia. This limestone, instead of having a smooth solid surface, appears to

be broken into water-worn boulders, and rich auriferous gravel is found down to

a great depth in the narrow qrevices between them. In this county, too, the

mother lode is more strongly marked
;
more distinctly traceable for a considerable

distance, and worked in more mines than in any other county. Columbia is notable

for having produced more large nuggets than any other district in the State, and.

also for the high fineness of its dust. Bald mountain, near Sonora, has had an

unsurpassed cluster of rich pocket lodes, and the Soulsby district has some of

the richest granite mines of the State. The county lias further extensive and

valuable beds of plumbago and some fine white marble suitable for statuary, but

its extent is not yet proved.

Much work is being done in prospecting quartz veins, but the advance in lode

mining is not equivalent to the decline in placers, and the county has lost about

200 voters annually for six or eight years.

The State and county taxes together are $4 88 on every hundred dollars,, or

nearly five per cent., and in addition to that there is in Sonora a city, tax of one

per cent.

The placer mining portion of the county is in a district of hills,, neither very

high nor very steep, and consequently it is pretty well suited, so far as grade is

concerned, for roads and for tillage
;
but the soil is not strong and water is dear.

Grain does, not yield large crops, and the supply of fruit far exceeds the home
demand, but transportation is so dear that it cannot be taken away fresh with a

profit. Large quantities are dried, and in 1866 300 tons of. dried peaches
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were shipped from Tuolumne. Casks and freight are so dear that wine making
yields no profit, and the brandy tax prevents the conversion of the grapes into

brandy, and many of the vineyards and orchards are not cultivated, and no
new vineyards are being planted. The general appearance of the ranches does

not indicate prosperity.*

During the first half of 1867 not less than a thousand Chinamen left the

county, more than 300 having gone from Columbia and vicinity, and as many
more from Chinese Camp.

According to observations made by Doctor Snell in the rainy season of

1861-62, 121 inches of rain fell at Sonora; in that of 1864-6.6, 20 inches; in

that of 1865-66, 35 inches; and in that of 1866-67, 50 inches.

The following mean thermometrical observations are also taken from his books,

the degrees being Fahrenheit’s

:

6 A. M. 12 M. 6 P. M.

1858.—October 53° 63° 56°

November .

.

54 61 52
December 43 50 44

1859.—January 46 55 48
February 38 50 44
March 61 81 68

•

Columbia.

—

Columbia, situated where the Table Mountain channel crossed

the limestone belt, and where the volcanic material had been deroded, having the

rich auriferous deposit near the surface, was for a long time the largest and the

busiest town in the southern mines. The site was in a beautiful vale, and the

town was built up in very neat style, but the placers of the vicinity are approach-

ling exhaustion, business has declined, and many of the lots have been mined
. out, leaving the large limestone boulders lying naked, barren and cheerless. As
the population has declined, houses have lost their value, and dwellings can be
purchased for one-tenth their cost. In many cases miners have purchased houses,

even brick stores, for the purpose of tearing them down and washing away the dirt

of the lots
;
and this system is still in progress, continually reducing the number of

houses, and the area of soil and level ground suitable for occupation. Most of

the rich placer claims are in a basin, which has never been drained, and conse-

quently there is a large mass of auriferous dirt that may be worked in the future

if drainage is supplied. The Stanislaus river is two miles off, and by starting

from a ravine that puts into the river a tunnel could be run 400 feet under the

town with the length of a mile and a half. The expense, however, would be
very great, and the profit uncertain, so nobody speaks seriously of the project.

At the deeper claims in Columbia, the dirt is hoisted from the bottom to a dump
box placed so high that there is fall enough from it to carry away the refuse dirt

*'Note.—Referring to the advantages to be derived from the construction of the proposed
Stockton and Copperopolis railroad, and the impetus that would be given to the industry of

the interior counties by this enterprise, Mr. William S. Watson, the intelligent engineer,

says

:

The proposed road will not touch Tuolumne county, but for all practical purposes will

command its trade and travel, Copperopolis being 15 miles from Sonora, and from Knight’s

Ferry it is about two miles to the west line of the county. The sectional area of Tuolumne
is 1,430 square miles. The character of the country is of course mountainous, forming spurs

of the main ridges of the Sierra Nevada, descending into the valley to the west. The popu-
lation in i860 was 16,229 ; assessed valuation in 1865, $1,536,258. The present freights are

principally up, amounting to 6,000 tons per year, chiefly supplies ; estimated freights to Big
Oak Flat, Chinese Camp, Don Pedro’s Bar, and the Garrotes, 950; total up freights through
Tuolumne county, 6,950 tons ; and of down freights, consisting of building materials, lum-
ber, and ores, not less than 1,320; total, 8,270 tons.”
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through sluices. The water is thrown upon the dirt in these dump boxes through
hydraulic pipes, a style of washing used in very few places in the State.

h rom 1853 to 1857 Columbia shipped $100,000 weekly
j
now the shipment

is from $40,000 to $50,000 per month, and there is a steady decrease.
The following are the principal claims in the Columbia basin

:

The Columbia Boys’ claim, 500 by 100 feet, has been worked regularly since

1850.. Previous to 1853 it paid $20 per day
;
from 1853 to 1857 $7 50 per day,

and since 1857 $3 per day. The dirt is hoisted by a wooden wheel. Five men
are employed in the claim now.
The Tiger claim, 400 by 130 feet, was opened in 1849, but did not pay much

for the first six years. Between 1855 and 1858, however, it was very profitable,
and from 1863 to 1865 it paid still better tlian before. In 1863 the yield was
from $100 to $600 per week to the man. It has not been paying expenses for

the last two years. An iron wheel is used for hoisting. In the bottom of this

claim is a hole leading into a subterranean channel which has its outlet below
Jamestown, eight miles distant. On one occasion 2,500 inches of water ran
down the hole for weeks

;
and the same water escaped at the outlet, where the

stream was governed as to its size and color by the supply at Columbia. A
similar hole is found in a claim at Knapp’s ranch. Men have climbed down 150
feet, and gone 100 feet further with ropes to the bottom, where there is a stream
4 feet wide and 12 feet deep, with a slow current and clear water, no matter
how muddy the streams may be on the surface. It is supposed that the outlet
is at Springfield or Gold Springs.

The' Cascade claim, 300 by 150 feet, has paid well for short periods, but has
not yielded more on an average than $2 50 per day to the man. Five men are
employed, and a hydraulic wheel is used for hoisting.

<

The Mclnroe claim, 300 by 100 feet, paid well in early days, but does not
yield more than $2 50 per day now to the man. Three men are employed in
the claim. The hoisting is done by a whim.
The Burns claim, 400 by 200 feet, paid $10 per day to the hand from 1853

to 1857, and averaged $100 per month to the hand since 1857. Five men are
employed, and an overshot wheel is used for hoisting.
The Main claim, 300 by 200 feet, has paid high at times, but does not yield

more than $2 per day to the six men employed. The hoisting is dono by an
iron hydraulic wheel.

The Millington claim, 300 by 100 feet, washes in a ground sluice, and has
paid $20 per week over expenses. Four men are employed.
Knapp’s Ranch.—Adjoining Columbia on the east is Knapp’s ranch, of which

about five acres have been washed, yielding $40,000 per acre or $200,000 in all.

The bed rock here is limestone, but the boulders are large, and the miners
can wash between them much more conveniently than among the smaller boulders
of Columbia.
The following claims are on Knapp’s ranch :

The Sullivan claim, 200 by 100 feet, is fifty feet deep, and is worked by a
hydraulic stream thrown against the bank. Two men work the claim, and they
make together about $5 per day.

The Peabody and Arnold claim, 200 by 100 feet, is also worked by a hydrau-
lic stream against the bank, which is 50 feet high. No men are engaged in
it, and they have, at times got very good pay.
The German claim, 200 by 100 feet, has paid tolerably well.

The Grant claim, 200 by 100 feet, commenced working only a short time since.

The Hunt claim, 500 by 500 feet, is remarkably rich. It paid $25,000 in one
summer. It employs six men, hoists by hydraulic wheel, and washes in a dump
box.

The Dutch Bill claim, 200 by 100 feet, was opened in I860, and has at times
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paid $1,000 per month. It yields $3 per day each now to two men. The dirt

is washed on the ground.

Sawmill Flat.

—

The following claims are at Sawmill Flat

:

The Foley claim, 200 feet square, was opened in 1850, and has never paid
more than moderate wages. Four men are employed, and there is a hydraulic
wheel for hoisting1

.o
The Dryden claim, 400 by 100 feet, washes in a ground sluice and pays well.

It has lately yielded $2,500 to the man in a season. Five men are employed.
Shaw’s Flat.—Shaw’s Flat and Springfield are on the limestone belt, but

the deposit of gravel was shallow, and it has nearly all been washed away. At
Springfield there are two large springs from which the town took its name

;
and

to these miners brought the dirt in carts in 1850 and 1851, and washed out from
$10 to $20 per day. As many as 150 carts were running at one time. There
were single cart-loads that paid as much as $1,000. The ground was covered
with a heavy growth of large pine timber, which has now all disappeared, and
little remains save the rugged limestone. Springfield at one time had 600 voters,

and now it has not one-tenth of that number.
At Sawmill Flat, near Columbia, the dirt is hoisted by wheel into a dump box

and there washed. The diggings here will last for a long time.

At Brown’s Flat they wash in the same manner.
At Yankee Hill there are some rich hydraulic claims.

Sonora.—Sonora is situated on the slate, just below the limestone, and was
wonderfully rich in early days, but is now nearly exhausted. The gold shipped
nearly all came from placers previous to 1858

;
now it is about equally divided

between quartz and placers. The amount shipped in May, 1865, was $80,000;
in June, $84,000 ;

in July, $95,000
;
in August, $102,000; in September, $91,000.

Big Oak Flat.

—

Big Oak Flat is on a granite bed rock, and the gravel on
it was from 2 to 20 feet deep. Ditch water wras not brought in until i859, and
in the next year it saw its best days. It is now- pretty well worked out.

Kincaid Flat.

—

Kincaid Flat, four miles east-southeast of Sonora, 150 feet

above the level of Sullivan’s creek, on the limestone belt, was formerly a basin
of 200 acres; but it has been worked continuously since 1850. The deepest
workings are 75 feet below the original surface, but the bottom has not yet been
reached on account of the abundance of water and lack of drainage. The richest

pay has been found near the water-level. One claim 50 feet square paid $100,000,
and it is estimated that the total yield of the flat has not been less than $2,000,000.
There is a considerable area of rich ground that cannot be washed until some
artificial drainage is supplied, and it has been estimated that by making an open
cut 500 feet long and a tunnel 1,000 feet, at a total cost of $12,000, 75 acres
might be worked. In addition to the cutting of the tunnel, the flume would be
expensive, and a company has been formed with a capital stock of $30,000 to
undertake the work.
Jamestown.

—

Jamestown, on the bank of Wood’s creek, was built up by
rich and shallow placers in its neighborhood

;
but these. are now nearly exhausted,

and the town has become a little village. It is, however, situated near the
northern lode, and it will, probably, with the development of quartz mining,
recover its prosperity.

Other Towns.—Algerine, a mile and a half north of the Tuolumne river,

and west ol the main limestone belt, once had 800 voters, but is now reduced to
a few score, the placers on which it depended being nearly exhausted.

Cherokee and Somerville, about eight miles east of Sonora, are on the granite,
and they depend mainly on quartz mines for their support.

Chinese Camp and Montezuma are placer mining towns near the western border
of the county.

Table Mountain.

—

One of the most remarkable features of Tuolumne
county is Table mountain, which attracts attention from remote distances by its
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black, bare, level surface, extending across the landscape like a gigantic wall.

Examined closely, it appears to be a mountain capped with basalt, a quarter of

a mile wide and 40 miles long. It poured out of a volcano near Silver moan-

tain, in Alpine county, and took tlie same general course as the present Stanis-

laus river, which has cut across it in various places. There is a fork in the

basaltic stream, 14 miles above Columbia. The average height above the

adjacent ground in Tuolumne county is from 500 to 800 feet on the northern side,

and from 200 to 500 on the southern. The adjacent earth has been washed away
to a greater depth near the line of the mountain along its northern base, and for

that reason nearly all the tunnels run in on the northern side.

The main strata of the mountain, commencing at the top, are : basalt, which

is in most places 140 feet deep
;
under that is a stratum of volcanic sand 100

feet; then pipe clay and sand, 50 feet; then coarse gravel, 20 feet; then pay
gravel, 5 feet

;
then bed rock. These strata vary greatly in thickness, however,

in different places; there are spots where the pipe clay is 100 feet deep; but the

above figures are given as an average.

The pay gravel is found in two places
;
there are really two channels, and

whether they were the beds of two different streams or two beds of the same

stream, occupied at different times, is not clearly determined, although the latter

supposition is the more probable. The channels are not found under the mid-

dle of the mountain at every point
;
there are places where one of the channels

is not covered by the basalt at all, and the other is only under the edge of it.*

In a claim near Whimtown a tree standing erect 100 feet high was found in

the pipe clay, and it looked as if it had never been moved from the position in

which it grew
;
but it was all charred, though the basalt was a hundred yards

distant.

Table mountain has been an unfortunate locality for miners. It is estimated

that at least $1,000,000 more have been put into the mountain, counting the

regular wages, than were ever taken out. Nine-tenths of the miners who under-

took to work claims there were the losers. There was enough gold to pay well,

but the miners did not know how to get it. They worked in companies, and

many of the members were shirks and idlers. They had no experience in this

kind of mining, and did not.know how to manage so as to do the most execution

with the least labor. They guessed at the level of the channel, and started their

tunnels too high, so that they could not drain their ground, and either had great

expenses for pumping or had to cut new tunnels. The old channel, when first

discovered, was extremely rich, and it was presumed that the possession of a

claim anywhere on the mountain was equivalent to a fortune
;
so no economy

was used. Two companies side by side might have united to cut one tunnel,

but, instead of that, each made its run. But the outsiders who did not get

claims when the mountain was first taken up, in claims 300 feet in length, run-

ning across the channel, hold a meeting and resolved that those claims were too

* Mr. J. Arthur Phillips says, in his recent work on the mining and metallurgy of gold

and silver: “The summit of this elevation is occupied by a thick bed of basalt, of a very

dark color and great density of texture, which is occasionally distinctly columnar, and ap-

pears to have been poured out in one continuous flow. This, in the neighborhood of Sonora,

is from 140 to 150 feet in thickness, and its width near the entrance of the Buckeye tunnel

is about 1,700 feet. Beneath this capping of basaltic lava is a heavy deposit of detrital mat-

ter distinctly stratified in almost horizontal beds, but with a slight inclination from either side

side towards the centre of the mass. These sedimentary beds chiefly consist of a rather fine-

grained sandstone, which rapidly disintegrates on exposure to the atmosphere. Interstvatified

with this sandstone, and more particularly in the proximate vicinity of the bed-rock, are clays

and fine argillaceous shales, frequently nearly white and often beautifully laminated.
_

With
these are associated beds made up of coarse grain, strongly cohering together, forming the

cement of the mines ; and at the bottom is found the pay gravel
,
exactly like that seen in the

bed of an ordinary river. The entire thickness of this detrital mass at its greatest depth is at

least two hundred feet. This thickness, however, diminishes towards the extremities of the

deposit, where the edges of the basin formed by the rim-rock gradually rise.” (Pp. 43, 44.)
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large, and no man should hold more than 100 feet square. These jumpers, as
they were called, far outnumbered the original locators, and they took up a large
part ot the mountain, held their own for a long time, and spent large sums in

prospecting, but were at last defeated in court and ejected. Not one of them
made anything by the jumping operation, and it is now conceded that the 300
feet, instead of being too much, was too little, since most who held even those
large claims lost money by them.
The old channel was discovered at Springfield in 1852, in the Fox claim, in

a shaft eight feet deep, on a flat from which the basalt had been washed away.
The next year the 'Berry shaft, 55 feet deep, struck the channel; but, it was not
till the first of May, 1854, that the first tunnel was started, and the theory of
lead running under the basalt was generally considered absurd until October,
1855, when the first tunnel reached the channel under the basalt.

The tunnels, to reach the channel, average about 1,000 feet in length, and the
present cost of cutting tunnels at Table mountain is $16 per lineal foot. The
common size of the tunnel is six feet high and four feet wide. The grade is one
foot in a hundred. At the bottom of the tunnel is laid a tramway, 28 inches
wide. Sleepers, three by four inches, rest on ties of the same size four feet apart,
and are covered with iron straps an inch and a half wide and a quarter of an inch
thick.

/

The following is a list of the claims in Table mountain, with a brief statement
of their success and present condition, commencing near Columbia and running
down stream:

The Buchanan claim, 300 feet long, has a tunnel which never paid expeirses
nor reached the gravel

;
it is not working now.

The Springfield claim, 2,000 feet long, has a tunnel 1,500 feet long, and paid
Well. The claim is working now. Three channels were found in this claim,

and all were rich.

The Joint Stock claim, 2,400 feet long, has one tunnel of 1,000 feet and
another of 1,200, that vras commenced in 1855

;
and the claim is not abandoned,

although $150,000 have been spent on it and only $50,000 taken out. Good
gravel has lately been found, and the claim is considered valuable.
The Saratoga claim, 1,200 feet long, has a tunnel 1,200 feet long. The yield

was $300,000, but rumor says the expenditures were still greater. The first

owners sold out at a high price, making a profit by speculation, but causing so
much more loss to the purchasers. The claim is not working now. i

Here comes a gap in the mountain, and below are the following claims

:

The Crystal Spring claim, 800 feet long, reached the channel and produced
much gold, but the sum nuns not ascertainable

;
it is standing idle now.

The Know-Nothing’ a jumper claim, never reached the channel.
The Gold Hunter, a jumper claim, never reached the channel.
The Virginia claim, 1,700 feet long, reached the channel with a tunnel 800

feet long, but took out only $5,000 and spent $100,000. The company had
very long and costly litigation with jumpers on both sides.

The Blank jumper company started a tunnel on the Virginia ground, but
never reached the channel.

The Independence jumper company reached the channel by a tunnel 500 feet

long, but found no gravel, and lost $75,000 by their enterprise.

The Mary Ann, another jumper company, ran a tunnel in a considerable dis-

tance, but found nothing.

The Gape Cod, also a jumper, had similar bad luck.

The American claim, 1,600 feet long, has a tunnel 900 feet long, and cut

across the channel with a drift five feet wide. No pay gravel was found here,

and the company were so poor and so much discouraged that, instead of exam-
ining- the channel further, at a slight expense, as they could have done, they
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stopped work, and nothing has been done now for three years. Their loss was
$30,000.
The Buckeye claim, 1,000 feet long, now includes several old claims, and has

three tunnels, only one of which, 2,000 feet long, is now used. One of the

abandoned tunnels was 1,650 feet long. Work was commenced in 1854, and

has been kept up, with the exception of one year, ever since, at an expense of

$100,000, while the total yield has been only $10,000. An artesian auger was

used in prospecting this claim, and Mr. Gould, who tried the experiment, thinks

it should be used frequently. His drill was four and a half inches wide, and he

bored four or five feet in basalt and eight or ten feet in slate in 12 hours.

The cost in slate is $6 or $8 per foot. A water blast is used for ventilation.

The Boston claim, 3,000 feet long, commenced work in 1855, and has worked

steadily ever since. The total yield has been not less than $500,000, and the

total net profit nothing. Much of the work was done at first by a joint stock

company, the shareholders in which claimed the right of being employed, though

some of them were of little value as laborers. The manager did not know how
to work to advantage, and did not pursue any steady plan. They worked first

in one place and then in another, without exhausting either, and then the timber

rolled and the roof fell in. There are now two owners in the claim, and they

are doing better than any of their predecessors, though the gravel is not so rich

as it was some years ago. There is still a large amount of ground untouched.

Ten men axe employed, and there is pay dirt enough in sight to keep them busy

for half a year. The average yield per day is $8 to the man, or $1 per ton.

The dirt is soaked over night in a dump-box before.

The Maine Boys’ claim is 1,200 feet long on the north side of the mountain,

but the lines converge so that they are only 550 feet apart on the south side.

The expenses have been $120,000, and the yield very little. The original share-

holders, having starved themselves out, sold conditionally to a San Francisco

company.
The Scraperville claim, 1,200 feet, has paid. It is said that the owners of

one-fourth of the stock saved $5,000 in a few years.

The Oliver claim, 4,000 feet long, has yielded $200,000, and report says

$8,000 have been taken from a single dump-box, which holds 150 tons. The
profits were moderate till the end of I860, and are now large. This company

has been engaged in litigation for six years, has spent $30,000 on the suit, and

has been before the Supreme Court, in one form or another, with it four times.

The company is working the side channel.

The New York Company claims 2,400 feet, and their ground is considered the

richest in the county. They are working on the side channel, which is there

about 60 feet wide, and each longitudinal foot on it pays $1,000. They say

they have taken out $250,000 ;
others say $300,000.

The Chinese claim, so called because the shareholders came from a Chinese

camp near by, is 2,000 feet long, and never paid anything. The tunnel was

run in 300 feet.

The App claim, 2,000 feet long, has a tunnel 1,500 feet long, cut at a cost of

$50,000. It never paid anything.

The Know Nothing claim, 1,500 feet, has yielded nothing and swallowed up

$7,000.

The Chicken Company claimed 2,500 feet, spent $20,000, cut two tunnels, and

got nothing.

The Montezuma Company claimed 3,000 feet and sunk $20,000 in a tunnel

2,000 feet long.

The Rough and Ready Company claims 5,400 feet, and have taken out not

less than $200,000. One of the shareholders observing some gravel on the

mountain side, filled his pan with it, and on washing it found a good prospect.

They set to work here and found it rich. It was a bar of the old river, 75 feet
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above the level of tlie channel. The claim has been worked regularly since
1854, and still pays a little.

The Union claim, feet, unopened.
The Palisade claim, 5,400 feet, is unopened.
Here we come to a place where the channel is lower than the country on each

skU of the mountain, so it is impossible to get any drainage or to do any work.
The old Stanislaus Company has a claim 12,000 feet long on Table mountain

just above the point where the Stanislaus river cuts off. The channel where it
opens on the bluff is 350 feet above the level of the present river, so there is

.

abundant drainage down the channel, though the country on both sides of the
mountain is higher than the old channel. The old Stanislaus Company spent a
good deal of money trying to get in from the side before they discovered the
outlet on the bluff. Some of the gravel paid $18 per ton. A mill was erected
in 1859 to crush the cement, but it did not pay.
At Two Mile Bar (two miles east of Knight’s ferry) the channel is 80 feet below

the level of the present Stanislaus river.

Quartz mining in Tuolumne.—Tuolumne county is very favorably situated
..or quaitz mining, and so far as external indications and facilities may serve as
guides, the presumptions are that it will be second to no other county in Cali-
fornia in production of quartz gold. Wood and water are abundant

; the roads
generally are good, and the quartz veins large, numerous and easily traced. The
mother lode and the companion talcose vein hero have their largest and most
regular development.

_

The Golden Rule, the Reist, the Mooney, and the Heslep
are all in the companion talcose vein, and have paid for a longer time than any
other of their class in the State. The quartz veins in the granite about Soulsby-
ville are tire most productive of their class in the State, and the cluster of pocket
mines on Bald mountain is unsurpassed in the multitude and richness of pockets
within a small area.

Golden rule.—The Golden Rule, 1,600 feet long, is on the mother lode, about
three miles eastward from Jamestown. The claim includes both veins, the main
mother lode, and the talcose slate branch or companion vein. At the surface
they are 75 feet apart, and 87 feet below they are 40 feet apart. The main
lode is 12 feet thick, exclusive of ahorse, and the slate vein is eight feet. The
latter is the one which is being worked. The vein is a black slate, bearing
much resemblance to ordinary roofing slate, and is penetrated in every direction
by seams of quartz, seldom more than two inches in thickness. The gold is
found in the slate, seldom in the quartz. All the vein-stone is worked, though
that near the toot wall is the richest. The rock is soft, and is easily extracted
and crushed. The pulp from the battery is black like the slate. The walls are
a hard magnesian rock. There is a slight dip to the east. The mill has 15
stamps, and is driven by water. The weight of the stamps is 750 pounds, their
speed 50 blows per minute, and their drop from five to eight inches. There is
sufficient power to drive 15 stamps more. The water is obtained from the Colum-
bia Ditch. Company. About 85 per cent, of the gold is caught in the mortar,
and nearly five per cent, on the copper plates immediately below. The pulp
runs over a shaking table, which has 120 jerks per minute, and is cleaned out twicem 24 hours, yielding aboi.it 400 pounds of sulphurets each time. The pulp also
passes over blankets, which are washed once in an hour. There are 10 pounds of
pure sulphurets to a ton, but the concentrated tailings as saved are about 40
pounds to a ton of ore, and there are $'40 per ton in these tailings, which are
\v oiked in an arrastra, which pays six ounces a month. A Stetson amalgamator
below the blankets pays only $ 1 per month.

Blie slate vein was brown and decomposed at the sm’face, and was washed in
sluices by placer miners to a depth of 30 feet. In 1866 the present mill was
finished, and in the year preceding- the 1st of July, 1867, the number of tons
crushed was 4,099

j
the average yield per ton, $S 94

;
the total yield, 136,653 ;
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cost of labor, $16,500; cost of repairs, timber, lumber, charcoal, hauling, taxes,

&c., $5,800 ;
cost of supplies sent from San Francisco, $2,400 ;

office expenses

in San Francisco, including salaries of president and secretary, freight in bullion,

travelling expenses, &o., $1,500; dividends, $7,500, and cash on hand, $2,953.

The total expenses were $6 39, and the net profit $2 55 per pon. I he average

number of days that the mill ran in a month was 23; the highest being 27,

and the lowest 17. The average yield per ton was $5 71 in March, $6 79 m
January, $6 97 in June, $7 72 in November, $15 54 in October, and $10 or $11

and odd cents in the other months. The number of men employed was 16, of

whom 8 were miners, 2 carmen, 4 millmen, a blacksmith and a supeiintendent.

The rock is extracted through a tunnel 400 feet long, 80 feet below the sum-

mit of the hill, and 500 feet above the level of Sullivan’s creek, below winch the

mine cannot be drained by a tunnel.

App. The App mine is 1,000 feet long on the mother lode, near Jamestown.

The vein there is nine feet wide on an average. The vein-stone is quartz, in

places white, in others greenish, and others dark. The richest spots aie near

the walls. The vein dips about two feet and a half in ten. 1 he hanging wa .

is magnesian rock, and the foot wall slate. At the surface there were three pay

chimneys, 75, 100 and 125 feet in horizontal length respectively separated by

intervals of 60 and 35 feet, with a dip to the northwestward of 70° on the upper

side, but widening' out on tlie under side
7
und at 180 feet tlie tliree lmd unitec

in one chimney 235 feet long horizontally. Horizontal sections of the chimneys

would represent not rectangles but quadrangular parallellograms, with two very

acute angles. The chimneys have not run out in any place, but m several

places the walls have pinched close together, so that there were only seven

inches of quartz. In these spots the chimneys were of the same richness to

the ton as elsewhere. The distribution of gold in each chimney is very even

in relation to the depth
;
but on any given level the most gold is found at the

sharp ends, and the least in the middle of the chimney. Each chimney, how-

ever, has its peculiar quartz. One chimney has white quartz, another greenish,

another bluish, and the last is the richest. The gold is fine, and seldom visible

in the quartz. The present supply of rock is obtained at a depth of 300 feet,

and the shaft is now being sunk deeper. The working level is 300 feet long,

and the supply of pay quartz in sight will last two years for the present null,

which has ten stamps, and is driven by water. In 1866, 1,800 tons were worked,

and the average yield was $14 55 per ton; froin 1863 to 1866, inclusive, four

years, 7,200 tons were worked, and the average yield was $15. I he pulp as it

comes from the battery is ground in charges of 400 or 5Q0 pounds for three or

four hours in various pans, without quicksilver, and two pan charges are amalga-

mated in a separator lor the same length of time. The yield in the pan is about

$6 per ton. The total expense per ton in this mine is about $8 per ton, and in

the mine alone $4 50. The wall is in places as smooth as glass, and the gouge

is thickest at the pay chimneys. ...
Silver.—The Silver or Anthrax mine, 1,500 feet on the mother lode, is being

opened in good style. There is a 10-stamp mill, which was idle in May and

waiting for the complete opening of the mine. The companion talcose vein

strikes the main lode 400 feet from fjie south end of the claim, runs with it, but

as a distinct vein for some distance towards the north, then diverges again, and

at the northern end of the claim the two are six feet apart. The companion

vein, so far as examined, is barren here.
. ,

HeSlep.—The Heslep affine, 1,650 feet on the companion talcose vein, Pas

been worked 1,200 feet on the surface, and has paid all the way. I lie pay

matter is decomposed quartz and slate, of a tan color, and soft enough to be

picked out, and in some places to be shovelled without picking. The cost of

working is estimated at $2 50 per ton. The vein varies in width from 8 to 20

feet. The deepest workings are 90 feet down. The mill has ten stamps, which
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are driven by an overshot wheel 30 feet in diameter and four feet wide. The
power is famished by 80 inches of water, which costs $50 per weelv, and is used
over again by the Golden Rule mill, which pays half the water bill. The yield
of the Heslep rock is $8 per ton.

Trio.—The Trio mine, 2,316 feet long on the mother lode, on Whisky Hill,
is doing nothing now. A ten-stamp mill was erected, and four shafts and two
tunnels were begun, but the rock taken out paid only $4 75 per ton,. and the
mine and mill are now standing idle.

Reist.—The Reist mine, 1,000 feet in the talcose companion vein, is consid-
ered generally to be one of the best mines in Tuolumne county, though it has
been worked on a very small scale and has never paid much profit. "The pay
rock is decomposed matter like that in the Mooney mine, but it pays better.
Mooney.

—

The Mooney mine, 600 feet on the mother lode, near Jamestown,
is on the talcose vein, 40 feet east of the main lode. The material is a tan-col-
ored ochrous earth, mixed with slate and quartz. It pays $4 75 per ton, and a
stamp will crush about three tons per day. Much of it has been sluiced away.
There are occasional rich pockets in it. A four-stamp mill is now at work, and
the rock for it is obtained from an open cut 200 feet long, 40 feet wide, and 60
feet deep. There are no walls, apparently. At the bottom of this cut some
hard quartz has been found.

Raw Hide.—Raw Hide mine, 1,650 feet long on the mother lode, where it

is 12 feet wide. A depth of 280 feet from the surface has been reached, and a
level has been run 80 feet on the vein. The quartz is colored green with car-
bonate of copper, and it yields from $7 to $44 per ton. The mill, containing 20
stamps, a.40-horse power engine, and fine hoisting works, is considered one of
the best in the southern mines. The rock is crushed to the size of a pigeon’s
egg or smaller in a Brodie’s crusher before going to the stamps. There are 10
'Wheeler’s pans, and five 8-foot settlers. Thirty tons of quartz are crushed in 24
hours. The shaft is kept clear of water by hoisting it in tubs holding 160
gallons each. The hanging wall is slate, and the foot wall serpentine, with
asbestos in it.

Eagle.—The Eagle mine, on the mother lode, 1,000 feet long, has a 10-
stamp mill, and the yield is $18 per ton. The present supply of quartz is
obtained 120 feet below the surface, through a tunnel. The mine was purchased
several years ago by eastern capitalists for $300,000.
Sharomut.—The Sharomut, on the mother lode, has a 10-stamp mill, which

is idle.

Clio. The Olio, 2,000 feet, on the mother lode, has a 10-stamp mill and has
been at work five or six years, but is now idle because the dam which supplied
water to drive the mill was carried away by the flood of last winter.
Meader and Carrington.—The Meader and Carrington mine, 1,500 feet,

on the mother lode, has been opened to a depth of 140 "feet, where the water
became troublesome and work was stopped. Some good pay quartz was found.
There is a four-stamp mill which was used for a time for custom work, but is now
idle.

Patterson. The Patterson mine, 1,950 feet, on a branch of the mother
lode, near Tuttletown, has been worked for ten years. The vepi is from 3 to 15
feet wide. The pay was very good for 75 "feet from the surface, but not so good
below the water level. The deepest workings are 100 feet down. The quartz
is extracted through a tunnel. The rock contains large cubes of sulphuret of
iron, some of them an inch and a half square, with free gold in the heart of the
cubes. There is an old 10-stamp mill, driven by 40 inches of water on an over-
shot wheel. Only five of the stamps are now running.
About half a mile westward from the mother lode, near the Patterson mine, a

pocket containing $10,000 was found in 1866 by an old man who had a convic-
tion that there was a pocket in the neighborhood, and had spent seven years
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hunting for it. When he found it he paid the friends upon whom he had been
living, and went to the eastern States. '

,

Toledo.—The Toledo mine, one mile west of Tuttletown, and half a mile
west of the mother lode, has been opened by a shaft 160 feet deep, and drifts

running 300 feet on the vein. There are two veins, one 2 feet thick and the

other 15 feet, and the two 150 feet apart. Some of the quartz has assayed $300
per ton, but there is much arsenic in it. A 15-stamp mill erected on the mine
did not pay, and it was sold and moved to the Golden Rule mine.

The Morse quartz, near Tuttletown, is running and has six stamps.

Soulsby.—The Soulsby mine, 2,400 feet long, eight miles east of Sonora, is

on a lode which runs with the meridian, and dips to the east at an angle of 60°

at the north end, and 90° at the south. The thickness is from 4 to 9 inches at

the surface
;
8 inches .at 100 feet, and 18 inches in the deepest workings, 400

feet below .the surface. The walls are syenite, and there is a white gouge of

clay or slate, seldom more than three-quarters of an inch in thickness. The quartz

is bluish, and is heavily charged with blue sulpliurets, lead, antimony, arsenic,

and zinc
;

so that the ore bears little resemblance to the auriferous quartz found

on the mother lode, and in other gold veins generally. The lode has been
worked along a horizontal length of 1,800 feet, and in that distance five pay
chimneys have been found, the longest horizontally being 200, and the shortest

15 feet. Most of them dip north at an angle of 60°
;
and they run to a feather-

edge in every direction. In some cases there is a connection of pay between the

chutes, and in others there is none. There is very little barren quartz
;
between

the pay chimneys the walls come together, except in a few spots where white

quartz or a horse porphyritic rock appears. The vein is marked by slides and
cross-courses, which run east, northeast, and southwest, and all, save one, dip to

the northwest. These throw the vein to the left, and the one which dips to the

southeast throws it to the right. The cross-courses, and . the breaks which they

have occasioned in the lode, have been among the chief difficulties in working
the mine, and its present success is probably owing chiefly to the careful study

given by Mr. Inch to the nature of the formation. In a mine of this kind the

most important quality in a superintendent is the capacity to find the pay chutes, '

and as the cross-courses throw them from five to ten feet out of the line, in a

very hard granitic rock, the search is slow and expensive. There are dikes of

trap cutting through the country, and the miners regard them as good indica-

tions, and expect to find pay near where they cross the quartz. Mr. Inch
remarked that perhaps they were supporters or feeders of the electro-magnetic

or other influences under which the gold was deposited. The mill
.
has 20

stamps, and is driven by water while water can be obtained, and has a steam

engine to furnish power in the dry season. The stamps weigh 500 pounds, make
60 blows per minute, and drop from 8 to 12 inches. About 90 per cent, of

the gold is caught in the mortar, and 95 per cent, of the remainder on the first

copper plate below the screen. The blanket tailings are worked in a chill mill

and a Ball’s amalgamator
;
and below these there are other blankets, the tail-

ings of which must go through the same process.

About 50 men are employed at the mine and mill, but nearly all the work
is done by contract. Sealed proposals are invited at the beginning of each month
to sink a certain shaft a certain number of feet, or to run a drift, or to break down
the quartz in a certain slope. With strangers, written contracts are made

;
with

old hands, oral contracts are considered sufficient. There is never any trouble

about the contracts. The miners sometimes make bad bargains, but they must

keep them or leave the place. The best hands like this system, because it ena-

bles them to make more than they could make otherwise. Sometimes they make
$150 a month

;
sometimes not more than $30. Under this system there is no

shirking on the part of the men, and no favoritism on the part of the superin-

tendent. Mr. Inch says that, if he had undertaken to pay his men by the day,
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the mine would have "been a failure
;
that is, when he commenced his work

;
hut

now it is probably in a condition to leave a profit, even if the expenses were 50
per cent, greater than they are.* *

The Soulsby mine was discovered in 1S58
;
and between May of that year and

- March of the next, yielded $80,383 gross, and after the erection of a twenty-

stamp mill, $54,416 remained net. It is said that the total yield was $500,000
in the first three years, and that the present monthly yield is from $10,000 to

$12,000.

Platt.—The Platt mine, 1,200 feet, lies 1,500 feet south of the Soulsby, and
is supposed to be on the same lode

;
but the ground is intersected by more slides

and cross-courses, and the mine, after producing $50,000, was abandoned in con-

sequence of the inability of the superintendent to find the vein at the breaks.

Lately, Mr. Inch, superintendent of the Soulsby, has gone to work, hoping, with

his experience in the latter, to find the pay in the Platt. Five pay chimneys
have been worked. There was a mill on the claim, but it was moved to the State

of Nevada during the silver excitement.

Starr King.—The Starr King, 15 miles east-southeast of Sonora, is on a
north-and-south vein, which dips 40° east, and has a thickness of six inches

at the surface, and 18 inches 120 feet down. It cuts across the dip and the

cleavage of the slate, and the walls are a very hard slate. The walls and
the quartz resemble those of the Rocky Bar mine, in Nevada county. There
are two chutes, which run down almost vertically. The rock yields from $15 to

$150 per ton. The mill has five stamps, and the mode of amalgamation is the

same as at the Soulsby mill.

Old Gilson.—The Old Gilson mine, 1,200 feet long, adjoining the Platt on
the south, was opened to a depth of 125. feet, and to a length on the vein of 250
feet. The rock yields $50, and there was a pay chimney 80 feet long horizon-

tally, but it dipped northwards into the Platt. The mine is now standing idle,

and the 10-stamp steam mill is running on custom-work.

Grizzly.—The Grizzly mine, 1,800 feet long, 10 miles eastward from Sonora,

near the north fork of the Tuolumne river, is on a vein from 6 to 12 feet

wide. The hanging wall is granite
;
the foot wall slate. There are numerous

horses in the lode. The pay is disseminated pretty evenly through the rock,

which yields about $20 per ton.

There is a twenty-stamp mill, which commenced work in 1859, and in two
years took out $125,000, if rumor be true. The flood of 1862 carried off part

of the mill, and stopped work a while, but the mill is now running. In this mill

the crushing is dry, and a blower is used to keep the dust from troubling the

laborers. The amalgamation is done in 10 Hungarian cast-iron barrels, each

3J feet long by 2-1 wide. The charge for each is 500 or 600 pounds, and enough
water is added to make a pulp so thick that in ten minutes after the ban-el has

started to revolve, small particles of quicksilver will be found in the pulp, which
adheres to the finger thrust into the mass. About 50 pounds of quicksilver are

put in at a charge. The barrel revolves horizontally with a speed of eight or

ten revolutions per minute. After running for seven hours, water is added to

thin the pulp, so much that the quicksilver will all settle, and after another hour

of revolution the thin pulp is drawn off, and another charge is put in. All the

amalgamation at the Grizzly mill is done in these barrels. There are two iron

*The London Mining Journal refers to the contract system as an essential element of suc-

cess in the mines of Cornwall. It has also worked admirably in the St. John del Rey mine,
in Brazil. The average cost of raising the ore from this mine in 1 865, under per diem wages,
was $7 87. In 1866, under the contract system, it was only $6 29—an immense saving,
considering the vast amount of ore raised. The contract system has been adopted to a con-
siderable extent in the New Almaden quicksilver mine. It cannot of course be made of uni-
versal application, so much depends upon local circumstances ; but experience has demon-
strated that whenever it can be applied, the result has been a great saving in the expense of
mining.
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cylindrical rollers, each three inches in diameter and as long as the barrel inside,

and these turn and assist in the amalgamation during the revolutions of the bar-

rels. The barrels are cleaned up once in two weeks. Amalgamation proceeds

more readily if hot water is used. Mr. Philip S. McDonald, who was superin-

tendent of the Grizzly mill for a time, and has the repute of being a very com-
petent man, prefers the system of dry crushing and amalgamating in close bar-

rels. By the ordinary modes of crushing and amalgamation much of the fine

gold is carried off by the water. In dry crushing, however, it is necessary to

protect the laborers from the dust, which has been known to cause death in three

months, where no precaution was used.

The Bonita mine, adjoining the Grizzly on the south, is idle, and so is its

10-stamp mill, which was built before the mine was opened.

The Consuela and its ten-stamp mill are doing nothing.

The Martin mine, two miles south of the Grizzly, is being worked with
arrastras.

The Invincible mine, 2,000 feet on Sugar Pine creek, 22 miles eastward
from Sonora, has produced some good quartz, but the mine and its mill are

standing idle now.
The Excelsior mine, at Sugar Pine, has yielded $300,000, of which two-thirds

was profit.

Mount Vernon.

—

The Mount Vernon mine, 2,100 feet long, 18 miles north-

east of Sonora, is on a vein which runs northeast and southwest, dips 45° to the

southeast, and is about two feet wide on an average between granite walls. Only
one pay chimney has been found, and that dips about 45° to the southwest. It

was 60 feet long horizontally, near the surface, and 300 feet down it is more
than 100 feet long, the end not having been found in the drift now being run.

The rock is worked in the Monitor mill, which is very near on the north fork of

the Tuolumne river. The rock pays $96 per ton, and in 1866 500 tons were
worked.

Snell.

—

The Snell mine, 1,800 feet long, 15 miles northeast of Columbia,
is on a vein which runs northeast and southwest, is nearly vertical, and has an
average width of one foot. A pay chimney was found, and it paid $50 per

ton, but it pinched out. A mill is going up now.
Monitor.—The Monitor, 2,100 feet long, 18 miles east of Columbia, in Sugar

Pine district, is 15 inches wide, and dips at an angle of 45° to the east between
granite walls. There is an incline down 60 feet, and drifts have been run 90 feet

on the vein. Some of the rock has paid as much as $300 to the ton, but the

mine and mill are both idle now. The mill has five stamps.

Hazel Dell.—The Hazel Dell mine, 1,550 feet long, at Five-mile creek,

on a vein that averages about two feet in thickness. The walls are rotten granite.

The rock averages $25 to $30, but at present the extraction of quartz is inter-

rupted by water. The lowest workings are seventy feet below the surface. A
tunnel is now being cut for the purpose of drainage. There is a five-stamp mill

which has been leased.

Summit Pass.—The Summit Pass mine No. 1, one mile from Columbia,

3,600 feet long, runs north and south, dips to the east at an angle of 70°, and is

four feet wide. The walls are of slate, with an overlying stratum of limestone

near the surface. The claim has been worked 500 feet along the surface, and
paid well. The quartz is heavily charged with arsenical sulphurets. No work
is being done now.

Summit Pass No. 2, 2,000 feet long, is on a spur from the preceding lode.

The mine has been opened at several points.

Quartz near Columbia.—-The Columbia mine, on the experimental lode

at Summit Pass two miles northeast of Columbia, has limestone Avails, runs

northwest and southeast, dips to the northeast, and is from one foot to four feet in

width. The average pay is $11 per ton. It is worked with a 15-stamp mill.
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H Hunter.

—

The Hunter mine, in Big Canon, 14 miles southeast of Sonora,

Is- on the side of a mountain that is at an angle of 45° from tire north fork

o£ ijTj^g^ook was very riclq^^h^r^irjfhcn,. and a tunnel run in

20 feet ran through quartz that .yielded $300 to the ton. The owner was so

delighted that He built a mill without delay and at great eqst.: The. only way
to.get the timbers and castings, to the, site wgs to letghepi ffowp wdth ropes from

fifif-
After $40,000 had been, exge^ejdiin the mill and in

©xplomtiom if Was TpyincX that the pay , (^fttf£w^jqpdg?^r^tnloagpiaii^ more
money would be required to work it than the owner could raise; so after $10,000
had been taken out no more work was done. .mllexoa' axoxfto I-oxovoa gobxaod

^TOS.rs-Thq. Lewis mine, 2,400. feet long, is 20 miles east-northeast - of

Sonora, on a vein of talcose slate 150 feet wide. The course is north and south,

"with a slight dip to the east. The sl#|
ĵ;
is barren, but it encfoseg]#><numbeir &i

veins of quartz which run in eypry direction, and ajl are ljpb, There are several

-chutes about 30 feet long horizontally,. ..in, which the quartz averages $25 to

$30 per ton, while- elsewhere the quartz yields- $10 or $12. Most of the quartz

is found near the hanging wfdl. The vein has been .e^rgined for a distance of

2,000 feet, and pay rock has been found at intervals along the whole distance.

The quartz in places contains sulplmret.s of iron and lead, and crude sulphur is

found in the slate. Heretofore the quartz lias been extracted by tunnels, but
hereafter shafts are to be sunk. The, eastern, wall is granite and the western a
bard black slate. The mine lies in the Big basin, which is surrounded by high
ridges, 011 the north side of which the snow lies till May. The rock is crushed

in a live-stamp mill, and is amalgamated in two large arrastras. The gold varies

in fineness from 600 to 785, the highest fineness being obtained from those quartz

veins which contain the coarsest particles of metal.
_

.

'Seel Mud Martin.—

T

he Sell and Martin mine, .1,200 feet long, is situated

one. mile north of Sonora. It is two or. three feet wide, and runs, northwest and
southeast, and dips 60° to the northeast. It is a remarkable pocket vein, and
lias produced not less than $150,000, of which one-fourth has been profit. It

was first opened in 1S50, amg,,Jbas been ie^sg^ .three or four tiines.rg.T'eiloneiy®^

the lessee paid bne-third,, and for another one
T
fourth of the gross yield- h About

2,000 tons of rock liave been taken out in all, but most of the gold lias been
pounded out in.a hand mortar. The walls are of. slate, and the country is inter-

sected Wnbrphjnitic dikes three or j^ur^gpt thick, which occur at intervals of

TT^br.jLoM.foet along the 70$fefijt ip,jyhu^|he pockets have been found. The
vein is later in formation than the dikes and cuts across them, and on the lines

of intersection most, if not all, of the pockets have been found, ’ The quartz,

except in the immediate neighb^gQ^.
Ip^^|[

e
d
3)^|5gts, is ba$$*iH aAoftbrBtamp,

null .w^Aerected quantity of ore could be
tsegjjlg a ton/%0i^ilT5#'A^^^'^hn,diug idle.

There are. several men now at work in the mine hunting for pockets and taking

out the gold iir a hand mortar when they find them; The largest pocket found
jueMeci 3§i 0/60U.
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Sophia.—The Sophia mine, two miles east of Sonora, is 2,150 feet long, on
a vein which runs northeast and southwest and dips 80° southwest. The vein is
crossed by dikes which the miners call granite. Their width is usually three feet,
though one is forty.

.

The gold is found in pockets near the dikes. Every pay
chimney is near a dike, but some ot the dikes have no pay chutes near them,
d. he walls are of slate, and there is on one side or the other a talcoso gouge,
usually on the hanging wall; and when in the foot wall it indicates the proximity
of a pocket. There are within a distance of 300 feet, horizontally, three pay
chutes, each of them from ten to twenty feet long. The mine has been worked
by a tunnel 400 feet long, and a shaft 80 feet deep

;
and another tunnel 130 feet

below the level of the first one is now in 170 feet. The total yield from the mine
has been $45,000, and in the year ending May, 1867, the produce was about
$o, 000. I here is a five-stamp mill on the claim, but it has not rock enough to
run regularly.

Bald Mountain".

—

On the same Bald mountain, and it is supposed on the
same vein, is the Patterson and Turner claim, which yielded $30,000 in one
pocket, and $60,000 in all.

On the same mountain is the Ford claim, which was discovered in 1851, and
was wonderfully rich at the surface. One pocket yielded $40,000, and the owners
rejected offers to purchase shares at the rate of $500,000 for the entire mine.
The Austrian claim, on the same mountain, had one pocket that paid $70,000,

besides several others smaller.
I he three claims last mentioned are all idle now, and were worked only near

the surface. There is no regular (as distinguished from a “ pocket’ 7

)
pay chute

in Bald mountain, the gold being nearly all in pockets. The gold is of very
fine quality, some of it 960 fine. Some pockets are surrounded by shattered
and decomposed rock, and about these some mill rock is obtained, but the pockets
in hard rock have all their gold in a little compact cluster.

Bald mountain is only a mile east of the limestone belt which runs through
Tuolumne county, and many miners say that all the gold near the limestone is
in pockets.

.

Eliaper.—The Draper mine, 4,000 feet long, six miles eastward from Sonora,
is on a vein which runs north and south, is nearly perpendicular, and is 15
inches wide in granite walls. The lowest workings are 325 feet deep, and they
extend 410 feet, on the vein. There are three pay chimneys, one of 70, one of
90, and one of 60 feet in horizontal length. Between the pay chimneys the walls,
pinch together. The mine has been worked regularly since 1858. The quartz
yields about $40 per ton, and 150 or 180 tons are extracted monthly and worked
in steam custom mills, to which $6 per ton is paid for crushing and amalgama-
tion. .The price in water mills is $5 per ton. The ore is heavily charged with,
sulphurets of iron, copper, lead and zinc.

Nonpareil.—The Nonpareil mine, one mile from Big Oak Flat, is on tile
Nonpareil vein, which runs east and west and dips to the north at an angle of
70°, and has an average width of five feet. The walls are slate, and the quartz,
of the veinstone is mixed with slate, and in places the hard slate is seen, full of
particles of gold. Several shafts have been sunk, and the deepest workings,
are 140 feet on an incline. Drifts have been run 160 feet on the voin in. pay all'
the way. At 7 0 feet from the,surface the rock yielded $30 and $40 to the ton* but
in the lowest levels the pay has been $13. The rock contains five per cent, of
sulphurets which assay $300 or more to the ton, some samples yielding double
and treble as much. The mine is now troubled with water, and work has been
stopped, but a tunnel 650 feet long would drain the mine to a depth of 340 feet.
There is. a five-stamp mill which is also idle. The power is supplied by a Fau-
clierie turbine wheel seven inches in diameter and four feet long, including the
driving wheels. There is 345 feet of perpendicular fall for the wrater, and 60

4



50 RESOURCES OF STATES AND TERRITORIES

inches' are aisedmt a ccstief,15 cents p^3nchfro£^Seforl2 ;4 'honrs/rlaTfeiturhine

was bought with the assurance that it would drive 24 stamps, but the ‘opinion

among those who diafe seehdt Work II

0

oMdillat|ngV(pSiniahdii£dnkle[a)pni^tiS uued)ih ijtiladiaffflfelg%na£ionc'7([qnjIf

Bungs.—^The Burns iruifiafo.) ©a-the Nonpareil wrehi'and hdjoiniirg thelMdnpaiieil

mine; hasmma&s ofdedomposecl talcosdslateiwhich isin placesS^feetwdfeda htoli

pays to workyrand 4>2; tons ' -are 1 rushed daily-through' the fivinstamp milk
Five- additional; StampM armbeing) pubiina ThAptdp, afteivbeing 'amadglinTated

in the' mortai’i aridtdn uopper plates jtist below the ' b^tterypiEarfs'&rtO'’ '^ante'ian'd

settlers,'.and- from thetahkbvfche. samclis put into Varhhy’s panad^fbe gibiindpanct

ttfisr ^teEwar^tathal^matfedlihrsettlerai bxinol need eved lovn'ig 'io abed qeeCC

Othep BifrOiA!E;^31heMattlesnakemiil'lcontaihing lQ stamps,

eifebpexhIntil^^i^b-B.ihr Gaik Flat,! ife uotlrunnirigmwvvjrlrrrrfbyri rol ysq ol dgnone
The Cosmopolitemiiie, near theheadof '’(darro'fe cfeekjiiscou k voi® \fhioh-runs

northwest ami southeast and dips to t’he:mortheast,vahd d
;

S ten feet wide.' nTIie

lowest workings are 150 feet below thevsurfaeeyaUdk a hO'-stamp milip:fori£drly

known as the Cross or Anitii mill,’ belongs to the mine. n b;13 oinnoCI 13
The Mississippi mine hi Big iO!ak Flat has

r

had some-richl
;
pockets; A mill

was built in 186(j>, but it isAotirunningp how? erufehing being done at presentdn

m 000,V$ too foot mitnonx mol ni grexrx neT .deero efoyoO fneaerq

The Cross mill is standing idle. It belongs to the Golden Book Water Cbrn-

pa^yiapdfpiefpfpi^jefstdmlfeoxfenou in How vtoy binq iovh onnmlodoM odT
The Mack mill is also idle;; The.'Jackson mill, four miles east ofreBig Oak

Flat, ditto.
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The county of

theMekelumfte dtl the north, ana Jemr efti? ft?

near the base of the foot-hills on

j-£>r - j.

and southern boundaries are permanent, but all within the 1 limits of the county.
mil i 'HQ Mf renrriH CnVifined t.n the ftnnw rewltifiK nnn.r tlip 'ttiinnnfit, fjo dry in Summer.unless Streams confined to the Snow regions near the summit, go dry in sunn
The Calaveras riyer. from which the county 'tackles 'its baiUe: and

Feint, all the towns of anv note fin thiAcountvWith the exception of

undulating, so that there is little diffibulty'^^&^dilfeg^botit .
1 Allfhb^Sreafiis

aro aufiforous, butmest of the diggings have been -shallow anti arc now exhausted,

and as a consequence the business of the county has very much declined. There
is not one large hydraulic claim in the county, and although there are maiiv quartz
at x,OooTiCX^9s,cJF.£ioiiifiiflq5a sHT .eol-yuO^.s.’fci yjiufos oiI3°io noinuJw;7\ 1B 'iqasaaatj 5x0.

hi

that

ihiilih .

. ^ d uiod .ykso Dn.B lO-ftestoi osogD dois^coo ot&. a^vB^niKini 10 o r®Ai&.

the roads are comparatively good
3
and timber can be had 111 suiiicicnt quantity

&?£iWlfttlg^pa®peseSllo yon moil £>9i0OOiq ed nao lodmri lo ytilsap iBopo-qe asib gaol .in90

The debt of the county is $240,000, and the State and county tax isfpm^B^d

There are fifteen ditches in the county, with a total length of 300 miles, con-

structed at a total cost of $2,000 000. The onlv large ditches are those owned
.Uocula?. tUiuT. no S-tot^Sl a!UsosZ-“.000,Sl ^SSfoi noindxjqoq fialBmitsa *
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byithe.lMi^blianme fHill iaAi'^GmTijioiiS'e©© Som'paiiyitaii^oiby. Waiteri

Goinpfiuy.B tod .gqmtoa 48 ovhb btoovr di tedl oonmimsn orfi flflw MgtfocF sswr

0.fl?iie^iind|iat^bferte-itokb'gAtdwnsi'firee'A^gflfe^W«^

Miirphysul)oug^laIEfa.feiiidi(&)OT3s ^flyraaf® life©

belt; iMcikeliinixieilBH andxSan Andre©Mr© 'toeai? pMixali^nS^^d-d^BdsEve
sohokI skaBdwJpi^^s;<>oiJa.n!isyT Ei«d"mid'Oaiffij

:

toi Bee^dMd itoli> pfaeetofcib edriy

tMys, Ijutritofly drradilidiistodfiio^/isfi least;©© famsdkei p^dseMrwagdA"and modes
MjjwflrMn'g- will, pefraifito Gat Gaiiip, neaitoh© wedterrB liiie bf tli6 J©dttot^r

;
fidt

worked Mthertb because of the lack of wafer,3i®%> have;a flitch finished; before

tbe end of the year, and350 claims bare bden locatod there in anricipatieih
Tl/a/aw ni croTTol 1\/Aarv •f/'n-iw rl i icbt^fliso 1 .' t rt*ih TW>+iw>ff idA-.-.!-'

pay tor liydr

deposits ofgmvel neark|)toBigdfree^dkc'.'noSame'exploTations baye'bbeu Under-
taken in tbe boperof finding in tliafc'neigbbdrbood ithe Big 'Mud lead bf ;Bletoa

gAd)DlabeKbaimitied -bdt iwifcWatos.ticees® xlJ wolod tool 051 on b'gahhow toowol

El Dorado Flat is a portion ofijatoedd clmnpdlnnearntlie- :Sttnlslabs : liYdr, 300
feet above; its level, ancbhalf arniile* above Rbbiusdil’kfeay.; Thbgrririhl 4#T00
feetideepqatoffbdbed roclv pitches asrifr tferistinatinhad rtuftMp <lfl§ -fchflrMitof WHf
present Coyote creek. Ten men, in four months, took out $7,000 at El Dorado
Harrtlih 'isdrYffprintSfa&BJiSD o.di oi agnoled il .elbl gmhrraJa at Ilitn a^otO eriT

channel. At Sandy bar 107 pounds of gold were taken in two days by seven
Frenchmen. The river was flumed every year from 1850 to 1865, and for the

first seven or eight years paid high; At' Union bar much of the gold was in

pieces resembling melon seeds in size and shape. The Mokelumne river has
been worked for about 30 miles along its course.

The Stanislaus river has been worked every year since 1849. In that year
the work was confined chiefly to the bars; in 1850, 1851 and 1852 the stream

was dammed at many places and turned, but paid at only a few. The bed,

except near the mouths of Carson’s creek, Coyote creek, and Jackass gulch, was
qpmp^^tj

1yp^T
0ppq%iQ

,H^ bestrrfbggmgs were found at- the heads QflfefejMagaft

near high-water line, and thprich spots in the deeper pai’ts of the bed were nearly

all in crevices, some ofthem made by the decomposition of -quartz veins. After

1853 the river was flumed repeatedly, but in nine eases out of ten these limning

enterprises .weipjpnprpfitable. The river mining, for the last six or seven years,

lias been mqsjtly0ip tlie5i^p4kTlhQSii,

fl9'ffteibd ,'ietoiw ni 8t:ac9xla efdjmbi&noe aid
Big Tree grove, situated 15 miles from Murphys,

81 miles from Stockton, and 4,500 feet above the level of the sea, is a favorite

—
err-

* Mr- Watson, referring to the resources of Calaveras county,, says : “The sectional area (if

this county is 1, 1 jt* square nfiheSi Wkb hut98.square miles or acres of, cultivated land.

The assessor’s valuation of the county is |2,,004,430. The population, 16,299 in I860,* is

mostly engaged in mining pursuits, and are large buyers of imported products and merchan-
dise', fall -'fll which must passieVer the Stockton and Copperopolis railroad. Aside from the

gold and copper of this county, there are extensive quarries of marble and granite of very
superior quality, which cannot be worked at the present rates of transportation. Her upper
range of mountains are covered by a dense forest of pine and oak, embracing an area of about
300 square miles, which can probably be transported to the San Francisco market for 25 per

cent, less than an equal quality of timber can be procured from any other soufee on this coast.

In this county is located the Big Trees or “ Mammoth Grove,” which, as a curiosity, attracts

thousands of tourists every year, and, as a natural production, it excites the wonder and admi-

ration of every, visitor. -The up freights for the county will amount to 15,640 tons per annum,
and down freights, including copper ores, 65, 400 tons per annum—total, 71,040 tons,

bsxxwo Qgofll ©us aedoiib ogxsl vino oflT .
.000.000

(
83 Jo tooo brio! n to bstoinja

* Estimated population in 1866, 12,000.

—

Sicctt's Report on Public Schools.
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>teeiM,6eies

according; to the Seasdnv '

: Tli'6'
1JfJye^ci&f&inS ee^^v#- ' t5 in.

before tM^rd^ dfd^i^l’.®
8I%16fe

Whitne^ fcaffefhll^ ^oblited1’Mef>fm|,

§ j$®S' ^l^fc^^andhtf^apwn ‘hi] if twin'd

of tT%d§flatn^o
r

f alr$d¥£^viafe^d&lfe

i
^9-“aBI^0 ao mu&io oxit ro

Agriculture.—Agriculture in Calaveras county is not in a very flourishing

condmmlw daVK$dbdmlsedkaMmga^fn^^ laiffi;

fruit and wine will not pay the expense of transportation to Sacramento, and brand}'

will not pay with .the pre46n¥t?aifI
SJ)dtf if# ^pTO€finndovThere ard^E^mhlfi^iitld

of fine orchard^4w^ifie^fei4i. dimt^inllfe^4f IW6m"^f^lSte)r8'fitjiblfc% fthey
‘afdbffd^lected. 0 |^dthYnbafp fiv^ten 8$l cmeap%khm £diinty

'smffild be prominenTin ffie^OOTifetMinxfiwddf, ffeit.
* uorij ;107

At Douglas Flat,' d^dtlid^Brcfe&H

than any other tree fruit. The yield is very large and regular, and the Quality

good. Apricots do not thrive. The white, winter 7Pearmain apple bears well

and keeps W^fe°
T
!Ttee Porter appleHiefaf&MvelD dhd thougki-^^aS^.0^^®^

Belleflower, Northern Spy, and Peek’s Pleasant are good at neither bearing nor

keeping. The Vandevere bears tolerably, but does not keep. The Elbpus
Spitzonberg keeps well, but does not bear heavily. The Roxbufy Bilhset bears

very well, but does not keep: The same may be said of the Baldwin, except

that it bears well only in alternate years. The Golden Russet is one of the best

and most regulafidb^W^ dhld 3^p®vt;iRa^(Sgirfb&. .fool 001 ai dfqob odi 9radw
At Murphys, although the distance is only two miles from Douglas fiat, the

fruit is two weeks later in ripening, and the more delicate kinds, such as figs

will not ripen. The difference in elevation docs not 'seem to be sinore than a

con pie of hundred feet. In the western part eh the county 1figs/are verypfo-
•dtfeii^e/lj no boyolgrao won oirii train anoi ro ooxdT .y;d>

;

Meteorology!—

T

he amount of fain in the rainy season of lS6d and 1866,

Tt Mniiph^7Sfvfat¥
r

STihwhehydddfihitl§b'6‘)dndifl8’6l2 44 hsdlie^ia ..oO dt ibxcdrradl

As much as 10 -feet of snow lias fallen at the Big Trees in one storm, but the

depth is seldom more than five feet at any one time. As the ground does not

dfde^epllldf

e

fishpo Igoddxsfeiljffafagfr no ax <.oO 3& gnnoY ‘io fed! ,{pbdo fxon odT
B.Mr AnUREAS,-^=San Andreas is the present county seat, add is- 'situated at a

paint where San Andreas ravine intersects ak ancient river channel. The county

seat was formerly at Mokelumne Hill, on the northern limit of the county, and
was removed after the people had' voted at a special election for San Andreas,

(ffedt frauds wCfe practiced-in the election, especially at MokeHurbne Hilly which
tfen 'contested the election, and

1

years elapsed before the courts- and county offices

were removed to San Andreas, which had spent $75,000 in the contest. The
people ofd;he>new county towm were muck chagrined ‘to find that there was,soarcoly

any perceptible increase in the amount of business or in the value of property
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j'jar TjT io
-
or. jnjnuip“vrxjjcrni omjquruEtq p^nromT^wsr ue**wiB'ffl93F Mo^d6®'fife MM1

Lm IiOJL» UiyiAI YY JULi OQiiWU Jj lU+IVJV/li JtJ JLliK> JL1U1JJ5WU/JJU1 OliJ QiQ JL±ayiuK>4 JU&&XX C<Jj1± \JJJL'IJJJ

O

mmr9¥m^& T$wffiwmM»Mr;wd^.fcw »fWeMrf#

overlies it, and sometimes occupies halt' the, channel, leaving the Line on thefiO^WpP *ae W,.4 nor is the gold »$%%
and it should be crushed in a mill, il more than one-third of its gold is to be got

|g4|^ Some

it, but suggest it as 9irrtIxrorrgA--.5raTJTJiTOTS«A

;
fuMf

W

ar®Mtfjand
^If^i^e^^kiJndiaii ^^t^enticated

^^g|m
t
|i^iii^ir handiwoi^^i^j^jm ^q,^ignt;StreamTx'Cf exjq jj+jw j0ff

vqot1 surface, jtjpe shaft through 5 feet of

course gravel; then sand and gravel 100 feet; then a thin bed of fine brownish
gravel

;
then 4 feeL^I j^junx^gd

}

JMb&i^lFnd finally slate-bed roclsngn0 j

^^o|^5i^|^j^i^
vtiJ©8 fefj

0MftSiSwJ1^l0TlflrPb^fB-P^8-'Jal?4ri^Q5^n^.SiP^b%l3%liK^^fel'nne ^ :

Kotioe.:—

T

he (Undersigned claims this ground for mining pixirposes, known as the Robert
MftCalJi & Co.’s claim, being a deep or shaft c}aiin, and being bounded on the liQrthvvest/hy
th^i ClilpKiuct a nn^l*nvimf£il 1 Alarm orrrl nn tbn OAnl.lirniOt Iw tho PJn(T TTn’l.-rr nloim ^ 1 nfi£l I’CCt

miniDg
Risfrict.-’umiu oral n gnu nun grew stgiki /xotjosu jsoo oxu 81 nxqqrq uvfoiv/QW. 911 1

'xoxx gxxhxiod 'isxliioxr fe boog otb feuaeoiT abiooT bxie ,yq8
wJRrnj ^flfljWAl®

E

g,qItye/wde,A, j, j0(j vlxfxriolol ginod o'xovobxmY oxlT Wfircrood

p/iS^M’^M5coa oxiT .ylivnoxl -mad foxi aoob fed fifow aqooi giodTmRq8
The first notable, claim on the channel commencing at the higlrest point that

has been worked is that of Foster, Frazier &. Co., 800 feet long on the channel,

where the depth is 100 feet. It has, .been,worked . 10 years, and paid about $7

per day toutheFand, The pay is obtained by drifting,tgnd :is taken to the sur-

dgfiedhrdugh
?
ahsMftotodIf>bnnd>xrr exit brrn pgxrixisqh m mini efiaavx owl at fin'd

After an .interval in which the channel has not: befen found, we come to the

claim of McLaughlin turd Dofe, who ,Fav© been at', work. 1,0 years, and have'

averaged about $5 per day. Three or four nren are now employed on the claim.

cAftbr another space in which the channel was; not found, is the chum of George

Barnhardt & Co., situated on the hill between©Id GqlcFnnd French Gulch.: It

has been worked six or seven years, and four or five men are now employed in

it. It isa hydraulic claim, and the bank is 7o feet deep.

The next claim, that of Young & Co., is on tire hill, south of upper Galoveritivs,

and failsiipiaid well for lOrjtea*® ixFteFas ohben t8®d by

ityoHBeimrfTlirefo.iB®^ oxrivxrx enorhuA imjS oxoxfw feroq

Knight, Simpson & Co., work their claim by the hydraulic process, with four

.ms^bxxiltiMS •.paidxMeHd'ok'isisx^jsd^efeoyear&Bxl olqooxj oxli -xelfe bovomor mu
r uThe railroad claim ou Railroad Hill, one mile below the previous, claim, has

gffiOMD piflrdrpbfetrhaS'xbroken soventl partfesgwhq; Ifeiok hold of it. It is now ixile.

:Thti diaunel was iieverifxhmd in ik , boy,moi o'xsy-

\Yadey :Johnson AbGa., be tweeri.Xxupui :
Gulch and lower Calaveritas, employ

yixoqo'xq lo ouluv sdf xxi to ggQxxiaxxd lo ifixroxnxi eiff nx osnoroni oldifqoonKj vxrn
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Moderate
pb|i onmuIojfoM 'io xiwof oxft 'io ianoilhoix <11111 noxibill lo ebia 9xll no qrx rigid

f; ^MddrickpWilSds? w-iffi hlftie&hnbid J$§<&&£

dftaflffll 9«0 Si mod olofa fca$ fxlgixr

di MTd'TMx£ Hgbjr Srffiri?* 8©(lPtb^Ioh!* LiAA^i^lded |ifelwJtnY&ff& dfty, find dtfllf

Cl/M&hijbrf^*fgfbmhh
‘uad^ baxloim//' ygxlt idgrxr fxoxr gdt oa

;
haided fhd xr99d bxixf xlorxlw

°I 1add (fffe# f4¥l
WClfeb ^h^a^S^Ms %rffe^°b^i)5*^M[^K¥d9 (fcr <31 '#flliyk(M

©f'tbefftiiith ^&fbf^0pii^6ffd#ftW}ve'^¥^ng^a4to^£feiril'^b[lBb?M^aiid edu&ftlY6

dbffiirfty^'S 'gfxixri'ijx 9-X9VX nexmloimlt oxil ixjxfl f-ioqpi oxli b/m ,.eT9xigio'xo'l isxriegB

-9oi^^)g^^ §ff'l^atiitfe ' CilbkridtgI81T a^teo&PJtiifiL^ ‘1 mt
if fbltosed^e^k^if%fe^§G]:®ul

;

Hft©ug®^§flie':;gob®Mi Hfiflk’lit'iltJfi bafdibM.
^(b^SStp ttr^dxfr&vfe0 bgghd

^eMy^®Mer^^n«&r

4a^55^ifd#g3lt)b^ iTdb^SMd^'dldi^'b^^li^^^dfeipsxraqzo
The Marlette claim, 600 feet long-, -was opened about 1857, and work was

%#p|^dWT^,9#r^fM<^f4i«MSgll^q voxlf to ill mxia oxrhm axil Bxxn <ino fi

dM4^9 i®5^f@^ Ir&¥ Bdbb^0i^d%&ii 'T®rfybM,

^®i'd3 ICSxS^Md

h/bdht Jt>i¥v;{3df d®3^ d¥^iil9|^%dJ|}r-lxpri#bfc bfdMsYfelahft Ittfi&Tphg' fhfeh

lidfhd'k®¥dhbfISiis9e'hYftfi #Mtihg^afid
tliis served as a wall to - Back tide water on the Marietta, Marshall, Ping, and
Irvine claims, and stopped work imparts of them for five years. Lately they have
phM^tjTO^. • !5Fh<bvdfaSfi[ihff^bPefPo^dted'diiCd !ffiby9hhvWWSjMlitedOftlbtlh/J& yoxii

^fiIfi^%efe^9d^K%9#Mtfetlfn¥^^f(^¥l)ddt1 S20 pe#ldahtiiiislMdh&yl 'IDiife ifl&h

,j^M®#E3 |f0ft&d¥J ^#®hae^(ffei£4T<lih§0 WMMakMi W'iil exit of flxxnaex; lo
sSi^^dffi6;xfeh^h¥il^trilfe^fSfel%nctreas s point thi^old
channel is six feet or more below the 1 levolbbfinhpfesent sirearn, in sonic places

®5l^Ss^clS|6gfe^' <t$i££ i^0?ft^l)fhePelI&IlhSlr[l^ feMeh4hM§ulch, ands(ftiti©i,dJ^-

canse of the shallowness of the ground, the diggings were very profitable when
4liii Q^ft^hl^^jj^g^ Vl^dcflflxgb^ gdfch the old channel runs 1,000

^&’d§^°GhMwH0i4f^ig§^kf8^^itelbl%Pf¥ti!lf is foundp4ida^iahhel topping been
here Broken off and raised up 100 feet perpendicularly by some convulsion of

dM¥are.-0i^hc)b4d9i¥lckjfthh sfed/^kdse^Mid^grMdii JfltIieiPhaifliyclft(aMthtbh ‘cliaM-

acter of the gCh-1 and of the strata, all indicate that the Gold Hill diggings belong
TdfJthe •#itcleffcti?ht)dof ^j^'^^i^ds<98£®hd9GhId-r3I41i tMitti§'I>^d woll, Iwfo^fe

IS'^r text^efe¥l°cfttil oxaxlw inioq. odf 'io faB9 hoxrhifxlo rxood 8X3 x1 hloiy fao'gxel

MokHLUtviNB lli r.L.-—Mokclumne Hill was lor a long tiixie
1

the lafgesttftwn

in the southern mines, and it is now one of the most
j
fOpulous. It ’is situxtl'ed on

'hh^'S'^tfebtixik brf th^MbSdlthihi9lltcri bditdbdflPsOOfeehiibh^ef'itsY^veijdat a
point where an ancient channel has been cut through, leaving a Convenient pass
for travel from north to south and exposing rich depositsMf 'gxdxlfineatthe shrface.

ftthli its

idaiiieyds rather iiiha
1 flat 1 r dr '’bhfiihp %itli hilMsevM,

alf <hundred feet^higher 1both
east and west. There are a number of very pretty garddttfe in’.lthe'gSlnbtiilbs.

Many ot the busineM^Otfe^^'^Sye a«ttgh49$l.'tfa' iiSt\^i^l^]^({^Ii$f^nd

tfi^^^dd'ftWs^^xxatdl stlfeWfbrfigftftftd bue-
fifththehebst/ (i iSfbkblifihne Hill i*S a 'Sfatte' cefltre^TrbhtwMeh lines tdfl^o^tiick-

: tb¥i,I f(45 hialefe)) td : ‘S'Mibrai (/dWfffiile^^thrbttgh 'S
!

ah'/i!A.!hd®ehS
)
l ^LiigfeM fthdlb^ilb,

and Columbia, to Latrbfee, (38 inih?s,) throixgh Jackson,; Suttbil 1 htid I )ry-'Tb\Vn,

juid to WetllPbiiftb^io nidc S3
^^Theft'Ms'gtteb ^PhbrS41 nahilfritlblt‘ChthMd- Stdxl,

1

12
miles distant. Mdxbxknq foxx



aai.vMMS®?’ the M0UNT4P%a3i^ l>§

; In the spring; pf.J8q 1 three
, hmnpf; i#fe old. channel

high up on the side of Frencli Hill, northeast of the town of Mokelumne Hill,

-pgXo^^pt©^ to ImWPbVF wgaltli a

{fiMdjifoftfetjgjPIoAPhl info]the okurgigt

night and stole from it. One jpuncfs,

JM $ftxiljy&& 80&!^93fflfc|^msa4$S iliAlfg dark,. and threw it

• 1 , -J5E1W ihfei§ipiec% (fhg;RM$xM»0P& e

which had been left behind
;
so the next night they watched their (dginyhjt/a-riTis.

The robbers, finding the* mine, and threatened to

fehhp- itlby fpr/Jfe/#i#apej^tfjji^ MlghibpyhPO^ ebSsepibletb [Ip defppjd

$&^09l$kerc

<3¥&ix|dnbe

against foreigners, and the report uiat the Frenchmen were arming gavpjgreat

olieucgjnndosppp •itjM&j#kr9;iGva{gym^^ xl^SchiP?’Ge-

.<$R§wlxf$

Pfopjjge^f'fey^the, tpppjg' chvFihighfft cp5ptni(t)tpe (^7iApnexhg&tV(Rl@e?ftr¥e?gj;]fl^Sg^ i*1

|\©^sps^ppieh fltPcekdtir rtnijwpjjly) h^lvpri
f ft;jF

expense x§fx ittlggpj?Rfi911Td' thf^^pi^igQI^xi^lSnlfegjhoMi16!111
'

11 lb

tftp Frepch,xf^RSS .[ jThfiPQS^I^^62W#'^^tjth| c^^p^fSc0o$^?#M WffiKed

it out, and the entire sum that they paid from it towards the expenses of the

military organization was $1*100,. a sum less than the Frenchmen had been in the

xfo&Mfc -GtugQttjpg iPtParlygRMei[® 4^yiiqTiitP%Pi^etli‘tihe hvtvipeh^#ny
hA¥PP»fec^to1l®>lg were igaglg

{taxa^sagsinate heen appoint}

fexPWRfidl ^hpthMl^gflaM^Mngal. off^9^WR5h bPbfe’e iflff

they fle.^'Mhe^^hgleSWjthe^ge^xP^ilfo^fie^^li^fegMiKibS^P-
tion saved much bloodshed, for- the assailants outnumbered the entrenched party,

&&fld&€F h,^ldP*klafteifn^ig#x| §a|thal

of ‘assault to the fir®$f £^8&WM?
MfMdFIlhM^ffiJlfbifeOblhftPAbliE^
or is found at its highest point about a mile east of the town of that name, near

fhh ,©apfet&©0i oii^j r^Tyijap^hit!® ih^&xIlfgRgtoW itbsfc st*$^$>£|fe^ton

<MMh ^ti ^jiirRrfg)b¥lfiiSg3iRg§#Rftife oWialer-C om-

pany’s claim,) thence passing in a southwardly direction under the Stockton Ilill

ridge, about 330 feet below the su^Q^dtt^Jilfoiirikes Chile gulch, under the

limes & Co. claim, which gulch it then follows down on one side or the other to

wi tli thpjplfb -i;%n Andreas channel, where the two unite. orSIMP

channel has been worked to grcajj piiSfixitl

^pefted fj^oreaghly MI^^I>ilDe?R^se?sW^g'.'Pr(:)VCA entirely barren. Ihe

largest yield has been obtained east of the point where the old channel first

strike^xlSMle^p.leJ^ixb^tTcfpi^lxP'ft <|pwnIlft®^rrMrj$s^®ptoa(lled Junction, where a

mnStfegri^f tfl4Sins woa si lx bxm
t
seaim xraxilnoa 9fft ni

& iiT^W^Ciompaii/s claim, ib§9f feet long^ifogtockton Hill, southwest of

Mokelumne Hill, has been worked by several long tunnels, and has yielded,

.according to rumor, .$11 0,000. j rffooa of xll'ioxr moil lovxrxi lot

eix 2M 15®t^xesb#ip^Px.P(.-nient mill, on Chile gulch, near Mokelumne Ilill, has

10 Stamps', and is driven by 40 inches of water forced under 100 feet head upon

.a'feMtdjygMdyxwliebiiiU'g ytio'xq tiov fo 'xecfrnurr n om oiexIT Jaow bxm dano

brxxT'htiPM claim, 2,GOO 'feeMong, has been worked continuously for tgn^’ears,

and has paid well, the net yield, us stated by comipqn report, being- $400,000.

JcThe Calaveras Tuirnel-Company worked from 1857 till I860, anti did ropaai’a.-

xibly well at first, but afterwards spent much money in hunting for the channel,

and made but little g^im^-^ekt^^jlfiygijtl^^lilig^l^Pl^J o,t pudxiixxloO b

The Allen claim^ 1,000 feet long, was worked from 1859 to 1SG5, and was

not profitable.
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The, WtJW&fiffi 3»§&6

1,4CT0 feet long, which 45

to 110 feet deep. The result waSQ^kM<#dP^hhdttl^§l^Si3hiBv|&M*A
yd^eJ^qagfr^gicIcpajjtgr^l^OG ,bbzo

T

odT
gifo lcgtg&feg3 JS^lir^^^SFigfea ql&W&SW ^8®3^3§88i4 rS#eHfi$^1tfta feiJfeldSjPtM

this h[^3^r^^^g(gi0^fi
whjpl5) J

^t'S
I
^|^d@!j oyprg tfxq ofiyiidDdftfijSfe- ei®16

1^^g§So®^^^^il4^^rsjaS^8^i#^teitiS^w' ®J| 5oOT^F%iift -B@$a

\^#’§7eWplP'ye^ h^¥y;^65e£®?oio fellli3'M§S^W0^cfe|!?&<

^cft?v9^f
l^lafe%^%Wei$j^ip'8^fiMi ifewplii?'!- Tho w0lk was cl(me i®
dyjftfmgqfqr caved in and p5>|g t^p0|jg^raulic

pj$ce$§ 08 ax xiimib f89wo! edT .leolo xxxfido oxlf gxxrqosfi tol bpaxr ai ,oiIo
-

xfa

0 ^h§ c
3h,aw

;
ol^jncF)Jw/?§g|JxM0§lff igflsit flfrAlfc|pfeMl %ge Mffika

A n attempt was made lately to pipe away the dirt through a shaft an4rifei^??rx

Ipjtjtfep pfeft caved ,i%§.i^#.4fei#q!W)P6^sp9I te#B§fd;¥a/ufe feixxtTOi^6

outside of the hp|aoJ asiw Jbeyolqmo nom lo -jodmun onmxovn oxiT .qoob fadl 051
This complete|

CIiJg)li4i8ldS& §fel? 48 §&pN>® ^&« <5!K8H1S8P|nS at ^okc-

lmmie Hill §#d®§f^§xJp^x^e^m. 0OT&&<$ (fifiVte
ofu(^.ut,qi}'p <j$$a

(J$pnel run^aflStex MlS^fe
from 90 to' 120 feet above the level of the main old channel. ajrg^-

a quarter below Mokclmnne un( ^ *e<;ms [°
:*’-'• 1

90 feet into the lower change^fjgt^ do

OrALS
;.^f^q irthe north e^

xpfo§^§]^9jp^ax(W® l^^D'^^n ffirtfMft

town of Mokelumne Hill,
. A4§%jp^a

surface of the hill. This stratum is a

clav, from six to eighteen inches deep, lying between two layers of volcanic sand.

I^jlSGo three claims

dancej^qt they wB’^^oiYWa^fTSWo ]^3Ti jJfflWtwi
fire opals were roiinxd. Y(tTjde,[dipt

;, yd^en 8fe^p^x8^jOy^iaOT0Y?
then broken upr^gj^j^^^ig^^t^ and

of an inch to two inches^dr^jj^fjmgtfKj^Bjm gj^fgnjja
f
cplpr on^he

}
gq^s),de, were

picked out by hand. The longest opal tunnel ran 19b feet into the hill, n \

' On one occxision dhpre >vap lxxnch qxcitemoxit at Mokelumne Hill on account

of the rumored discovery of a mine of emeralds and sapphires, and
,
men went

out at night with lanterns and staked off a largo district in claims. Afterwardp

they investigated the nature of the, first discovery,
;

and came fq tho ,qonclupion

that the sxipposediPKefil^fi^io^oWII^SMil^^iof^G^^Tl^^^tlY&^bxl1?^
been in the buMoiy, nafi 001 vd 008 oxioJadT
Camps NEAEM^OKEnnMitEHinn.—

1

Tunnel ilidg^mnomfie southeastern Moke-

lumne Hill, is three miles.rlpjngp

places is found a stratunj)$i}

wqfifyEck as9'xhnA xm8" mod .a&fim 91 .efydqxrjM—.a'XH^a^M

Yjluckcye, two mifey tftimJjjL $Iokelumne
? i

¥

1
8'S t

J

50 q
which have been worked for, six years. One of them is now paying well.. ......

Buena Vista Hill, four miles northeast o.f . Mokelum^Mft'^igf
cl^ipg)jwhich have been worked for ten years with^i^lj,jggpwjigvfffex#TOfeq
very rich, but the water cannot be taken to the top of the hill, and therefore the

cx-pPbAes ‘difi)gfMa4>ioxlt of ..yoilxrq. firm .oqo’i ,aaiftrl p dfiw 'xo .a^ornob yd ffifi oxli

Rich Gulch, six miles east of Mokclnmno Hdl, had very rich surface chums

i%^Ffcr J^paio4 aidT
1

mbnxit anw qopb fpol

Douglas Flat.—Douglas Flat is situated on the limestone belt, which .is

hW"ifbfi^3^euu^feltj^ilesfc workings arc at a dogjtji JBd

tJ^M9B^c§gllie feet-i^g|

o|
rjyo]q^i§f^]fe rwif^ intervening s%fe9|^af^

\x £̂^qrkedj^pqgii ^haf% with pumps
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of tile deep dig's

portioifio

stroke, is used for keeping the claim clear. The lowest drain is 60 fdet' hhldw’ the

sd^SZ».®S^ ftefietirti) 9dfeih^Mr lS9#R5fioP ^bg-^-Pwro

inilddfh5nlE.m ddfiila «g dgrrondd hub odd yawn eqiq of ylobd sbhrxi saw Iqniolte nA
’^hh' ^nih^ 6&bfi,x%JG0Qx&$t Ihi^^diO^widhj^^^p^he^ilP M^IS*

W'

sidh %j^y JJfooK wtn90 ounces dF x$nP,r0O -|i.®9k^^f/(pfSseveral D^%e^l
t^^^i§Idx Htf#dfc°^hout $4O,OO0Y^ l

rife9Slfe?^L d9$diii|J

yfe0 h^¥fcdTiAihdl^ .feflxihilb mb hinm odl do lovol odd ovodjs Ism 021 of 06 modi

of 2tfOT^c^\nffl6h%(midrh^ 'botthfo/OF ^^®ift&kfnbitf bffffig d4bd&%b|i‘$:dF
fibbing* lldhif1 &^nT^itM)hk any
r^feYx

£><!>
0
ffiiY

)0^I^xt\^ sw^fednWfe^t^^(>thi'ee

da^x™hdW^jdfif^rs>dh^pff%o9KMH\v^Y)1 ® ar raiJ^'I^3 aid I .Hid am. to aonnna

%he IUjrseverance°llh,iffi[%0iy
,

®^4@0E

>

x
^fe;fYli^sBB.^§fix'V^SM4S x

fo0^ 130
feet iyitlfdiit finding '.anything1

,
. dlbivrP.

into : tms°6^fin frdffi tHhIaajmm^ T
<^n5dfi dlSEffilias struck' fi ŵp^£gr^,?eH90miX:)

Th^Tkihhaway, lyOW^^TQO^ffe^^ijs x
l%feri, whidfdd-Oay •jjfifhlk&iii? 8froi

! fhbid

deep peiqieridilml^yTrotii the surface/ -Pjrl4.(e claim

hESyiye®hrYti6¥ltedJ
feii^ ?^l%/ii,n^W^ ^Miic^d !hWuut $25,000 . Five pSSfiWe at

work in itH xU 9^ °^ni x99^ 0GI riki lomrut Inqo iaoguol oiIT -bur. if yd duo bo?biu

T BhTil^^td^drk^diSf. flO
The^Mthwesterh^M^iiSij^YSW^^f^Q^fije^/^idfded $7 %(Si4Ib10

0g| rawdoim .aminlo nl Jorilaib oguJu n no bsiffija bun einotanl imw drfgia dr> km
xp
lPti%^‘C3

,

li76/
:>^6 ^b,|^

rr
i^R)

7
Sld^^ htft?

Xirr
.

'Bad^'gilaavni yodLf

0>
J
Tbrjr

(T0 od Te^p

^

0 out. -1CRl (Iff8 Qi& dudt

Th.e.Lone Star, 30,0 W 100 feet, yielded $100
(̂

06'y' :^^i^<^WK xS fxx a

The Hitchcock and Bitrgess, L00 by <50 feet, yieldedA'TO0 ,000 ;
worke

The Skunk Tunhel, 400 by 100' fehty yielded sS50,000 ;' worked out.

irked out.

phf _ ~ ~ -.— r-, r - --- - - -
.*

.

-.7Vho ,- - T r
f

low hills.' '.The diggings aro found here in a basin half a mile in diameter, with

dirt andWd^l tbpq' ! dhpthribf 200 feet, ifi®%88ie

places' withidr twenty and brothers hdffihixT0(yufe^'‘o¥'dhB9^tfSb&(

l

it Was high ehough to be washed in the mitural channels, sb the miners hoisted

the dirt by derricks, or with a horse, rope, and pulley, to their sluices. After-

however, an open’ Gift
LbOb-mef^dhg JHud x&^^c^sidfe^81dx^ftMriM'x40

feet deep was made. This facilitK^d^heHv^lm^ wHfie|.n;fe

w^'^'M J
tlbzidi;'blaithh^Wfl^lhMid'dnhh/hveraging .$100,000 or more each it is said,

bfit Mbrej.i^mo°bdcdi9:l ife‘
:

ffie'
Gd^tmlh} aTMfa2£hO^^

^dir^^h^aire^’iOO^
(^cFMP%SM ?

iT18{wa8Bf^# •

wWflOT^^0iVefC.i 00

•

1
fe

/
dti d Tdl

fifbbedhffifflobAdh djiSid
1

y^Jf)^^d§,I%dmxx|ho) fibktl'

fdrdiiooW1 G33'pd^hd^.r6f
xpidEnJIh)|tm dmthcl?-w|g JfeF0t•K%'fi|fixavIa^bx*

,

W’ll^CTbnWTffT^blfbHf1
fh'e

x
sdtfaY;ti/

uaM0
ffi-

athe)'midBtx fiF^ne'maass was
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found a cavity eodfatengmi tpidh?

Murpliy’,

itYhltersrgoniig tpi anal I
Some of -(hfei ^tlih ?a

'
xori^ffl

Yallecito.—

Y

allecito, 14 miles frorif>$ftB valley, with
./.n ri;,,-, PC 1 , 1 . .At,... - '

,
•* ?

... .
-,

i
,vV 5 iicou wy-yu-yAUCiuoiLU, JLll ±Q0.0 cl IlliUUmUUl lUllUY*!,

to he 2,700 feet long and 100 feet deep, 4vas commenced, to drain the' flat, which

. a considerable navt, nf thni,tB<8dl«0i^K»rb'8 *<d ataflfc'iff+ah&QUwn

x|p rlhitlj'^9 helofSfthec§8ifa«B, hw&fgb ctaiifahitelAl,

spring it, ,tyasr. eo^ppleted, thpugh ^tho dtuhe is not)yet ready fbt '^aisllingh' !

!

Tlfe

+Sfffi^er claint(jn95i^fe[J®3^0 ^Bbvtosrafe §00? foetf'S^psai’^, 5atfdg^ki4

E^PWvr oapilf lo atriomoinfa oxlf lx <boobxii pxfoh yhjmo'dxa Saw iooi oxlf Twin

rferM6 eilf ia

^npEMcads tons -tfodfid.&xrw fx lo

-xr^r^fio Ti v3
e '

r>

8 in the fiat
< thatppai(4 feelli/jblifothereriscncf hddobd M(t^.dif

ton nwoiffj anw 000^011* 'io Jxix/oxxxn out of blog xi na

no wrd'mitrujfloa-'oxia Hee
t
W^$Mg& *aQ/ fktefijdbep,faxixlraijM^ifiihi'XXf 111

^c|’%rol?x5Sm^MS
xx xlfxw ,0fnfS oxlf nx qxxmo gnxxxxxxx faogxsl oxlf exiraoecf

t
IIixf oxff,

oamP^ffi ¥fe^?^W4^pj§irBd^o3^c3^niii^|D() ,drollfia)difuestonei belt, -fo%f{fc®8
tppk QffYf.1 0,0j00^, iq)fjn

,

p(g/ypars-
J
^

l
p(fti'pnaphci:ngi liar rflSRiSu iff xio p/rxot ahioaxiicfoM

'xelfeWTOy^ migditheidraiiibd.Pl^ ai

h^d^Omh
ich claims, blit, the difMnniCra are nmv isea.rW AVh niTi-e-toM r • i-.eaoa omit t.erit

i j

_ _ .

• rj ... j .
y.fd r I

' trzr^r.IX w T C>
wta.yy y \yxix

WB^itfrIBBl?’^ t'lWMf;^8XiWfea’K§g^lAtM&nsgsj^sw -xnf'xoxxi bxr&xl oxlf xol aooq oof

He or she [the claimant] Shall have -the right -t'o all the dips, strikes, dr Anglos of every
vein originating on -the claim. We imderstand that avein originates on ' or below the sur-
face running downwards, and not from below, ranging upwards ; sn that no person or per-

’

KfM^M^Ml^JliSfbpundaryoxlf 'XO exix og fo ac out

daim first

ond the
itofq ixxoo

Miners shall be compelled to porform at least 10 bona fide days’ work on their claim or
claims during the year commencinsr from the first dav of Anril. IftfiO.

so,



•aiaMSSa^F cffiSPs&SfiSS' KOUificAiNg^ :

-
,m

,
. *

^aii^toMjdl' a®y work after the

iMm cxr

fatten

_ _ _ _ ^
j^^^G^r^Mejfpeg^ibdiQblgrfoo on 9vmaoh bfnow .ootoos

J7j
^^|j^|ii^(a^^^r^]axtb.i'4i^jliy&t^:n^'ifi^ q§lth¥fofoeai]fi%te

previous to 18^4. In that year no claim was made
;
in IQ&^roteyiotewr 4$6$;

odj moil eorreirocrmi ornoa aovrxeb a\dqn.?M
QuAniz Rfgtjlations of Sait ^le^aetis^eai

the miners’ regi^it^ps^thq ^^(^s#^x^^^&{Mvle^dgfoIirgni!ifc’‘lo omoS
: and

hd tongetV 'l
_

ifeltr^iMaytafjeaehiye&rpdl ^
‘to fmq oldinebiai

forThcseo

meorded,,

mo coed

the ^tanislaiis;, the Union
tlm<Ain>*e,ls,, the ©ill, and.

thq: W,qpdhoiise, near West .Point. A numbed of rieli veins have been found

^
ATJL \jr cincovered in 1850 by a man named Hance, who took in six partners

beijrg^ithe presideiiti-fi The discovery was made bW the smut nit of Carson Hill,

and the rock was extremely rich • indeed, if the statements of those who diyc’d

at the place ain to-be taken, the gold was abundant, beyond any parallel. Much
of it wasJakeh go# bfcmxM|a]3^ qffldf^jt diCfobhubht^ilhefe^brehb^mah^^timgs

ftfjfplcl feothe rockithxtfocoldcfcMs^^lMdltdbe&dtUtd^chf^tlibifi?' °'($ffl oh§
{
bcca-

sion gold to the amount of $110,000 was thrown down at o^%1E¥^ :ThWqiWwl
fillqdMieriStaiteJwithJexciterient.. The town ofMelones, on the s< kithoin side of

the hill, became the largest mining camp in the State, with a pop^la^ion vari-

ously: estipafedjfromxfijD001 to 5 ,00 0. Poople'camo in crowds to see the mine.

Robinson’s ferry, on tin

in $ 1QiftOdafftrofeaiagia

It

mis-

fi'fewh&hiheyhMl: ifoeharge^an^^iiaidlt three pe^t d%-ffor a hqfseh' J ‘ All ffi§
irdek

too poor for the hand mortar wasngtonhdlirgaiTMs'tras,’ andLit is shid that 50 of

toihaveilost. its vatum ; -Theminers werelhostly Mexicans, who, as a class, were
not'

,

lbqked'10nt>b with much fayor bV American miners
;
but tt]foy had had some

experience in this kind of mining and their services were indispensable. They
could pick up the lumps of gold in the mine, or they could take handfulls of

amalgam icffinase thfemjTaslrabV^h^lMfo^al8^^Mhdtlon^A^fo^ the amount

SB Aseertaim*^^^^
assumed in the common conversation of the miners themselves.
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«0 KLXiS. X KLvJ vJxu Xjflv^VJojL jXLJtjL J. tLvy X Sia.W

atm luputt/ b WiilU mcu v uiiuuoi.y uwk uvwi*-
m 7

— r ~~

mteirdent did ; noi consider himself anthiorized to give the prdcise' 'facts for publi-

•rM Mourn hloiy of en og hsjfrow riood toyou end pioix vtoy xfguodf

The mine is near the summit of the hill and include^two ^AirisyiwMch:unite

adding because-of fnrtxlen&ttsbSpamSi irain.lleh-iWStlifee^ftU'SjjoJ^Ojcfilhojb

_ ._ . _ U1IUIJ

r....JBTO.nir,
mfedtet £I^tgKffliiS)jthfcd

,
fia@rFi@t Saifl^oQS&ltet

long; ’ This mine was opened in I860 by a tunnel 300 feet long and a shaft 135

feet deep, and common report, says that 3,000 tons of talcose' Slate wore ; cfuslred

aaa \ Ktt o Hi’aia i rrnmrwy AnwinftftV TO T Mfi

yield has been
jjn£ : mm no firm nrriil io ?.9ifsaodTOO bar, Tnqsblsi to slfilstro isnmiaoo xioinv/ slump enl nr

hd Yarn gto Io eotunnoqqa ybeoqs orli ,dlw loar oirs alrnoxiiai aaadi reveiiedw ,aonor[

The lead worked at the Reserve belongs to that order of vein which runs west 15° north,

east l£jP south, and is rich in ore throughout its whole extent. At the wailing, [toot-wall, ]

and for many feetin width, the slate formations are impregnated with, auriferous pyrites, partly

decomposed near the surface.
* *

*t I was told on the spot that the slate turiuatruns ot

the casings throughout the length of the claim did not pay less than $18. per ton at the mill,

and that the ore formerly extracted contained from $90 to $300 per ton. pgib ^libad-t >

being done. Mr. Coignet says of the South Carolina

:

The quartz is generally white'-hhided, foliated with green, slaty streaks, and assuming a
cfrmorl flnno«.rQnep. it i« in if form at,ion s trial; the flattened or laminated leaves .of
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“ a nKHiu auu;, w me uif b, wnere- iwy.s6Ud;-e£8itnB the sqm;e cbar-a^fer,
it uiay be said that these slaty, formations, in a, breadth of several feet from the walling of tit©
lead r. . r

, y
njef .©yjsanram ur

6goT le p/nxqa odd m Jinx; qroilonnmr vcf Boqqoia anw Tjoyx ixarfd
-giSSAatritaMBSsH&T^^^
of tiffilmotkorf lodd, lteiftKled^tiel'irOTdtifeh

v™f rna3s inek'lf tk> api/dr •rspji dbi;, r afkij dBpvkoftte \m>bdk MiMldvgraes

.

JEJraxamiiKolrasactei^rtcijiiiiegfcf bjxdfer©@[Tim ^orrej; 4$y$gt -lidnfIJ^iri^Pb iff#
100 feet. eaofi

7
and by several-.: .shafts rmmiiigv down from the tunnels. The

qti&utz is trettiarbabto:k’oaxboaitaininq')®lidbfjgi&ldlk?;d$y$ fofibififb Qcffljxffti<J@jg
though very rich, has never been worked so as to yield much. Mr. Coignet,
who rekaMinebrthe mbnjpSft^sui hun Hid arid lo dimmna odd xrion ai onhn orlT

"

6f feldspar, of carbonate of litne, and df iron. The freegold'which had been found on iho
surface chatigedu'eadily, into ielturets of gold-and .Mveiy. and into auriferous iron pyrites,
which, by their decomposition ,when

:

in contact wi th the atmosphere, have, spread a reddish
hue over the rock. In these ledges, among which the Stanislaus offers an example, the thick-
ness of the quartz varies considerably, both ’in its cburse and incline, whereas tbrnrobfing
[hanging wall] remains perfectly regular; ;Thus, .from, the middle of the tunnel to within a
feiv :feet;ot; the shaft, at tbeinortiherri e>xtrqpiity of French and Wood’s claim, the orqp.pings
have a,thickness of more than six feet, whilst beyond that space the quartz disappears in the
slate, without, however, causing a break in the lead. At the bottom of the shaft just men-
tioned the lead has a depth df si£ J ihclies arid contains numeroiis crystals offtellurets. At
120 feet south of the entrance kb: the middle tunnel a shaft was formerly sunk by Mexicans,
by niejqnk of which , a, large ’suhiqwasj,taken. There also the quartz has disappeared, and the
ore is found in the slate.

yginjr

The rich deposits of the lead are found in chimneys with a horizontal incline of about 31
degrees tb the southin the walling, [ foot-wall , ] and" in the small quartz feeders which follow
the lino of the slate formations, and at their junction with the principal leads. It is of im-
portance to observe, with regard to this mineral system, that, teliurets are found exclusivelym the quartz which contains crystals of feldspar and carbonates of limb and of iron

; and
hence, whenever these minerals are mot with, the speedy appearance of ore may be relied
fipdilJ ol 3807/ mm rfoulw ni9v ‘io

y
xofvio i®Hi of gpnofod arewaJI adj haTiov/ bus! aiiT

The compact quartz of the lead- is often found to contain, and, in fact, generally does con-
tain, auriferous iron pyrites, which are. sometimes of great richness. The slate formations in
which the lead is imbedded are also full of iron pyrites, blit contain no gold, or perhaps:

a

very small amount. The difference between these two kinds of pyrites is such that they can
be readily distinguished ftbmh&clmbtber. The richest pyritesv in tack seldom crystalize very
distiriP.t.1 V. TlP.ino' in p.mrmn.n.f mnacoo oinovlir 4 ^ x* .

‘••uo vomicsij, CHIU xyu-uu iu VYDU-UlimJUU UUM4U8VL Ul yS imJZcLt
edge, and usually disseminated; fhrbugbfth.b sl%tp(7fof rr fmkn orft rf.iiv/ Fkfltofifrrmn
Throughout the , length ‘ot the,- zone [thermain pqy chimney] the rooting [the hanging

wail] is well defined, but the walling [the foot wall] is irregular, and composed of quartz
feedprs which follow the stratification of the slate formations and finally unite with small
quartz vpifik bbntaining.feldspar, carbonates of lime, and, as- is-! the cake; always, -some, tellu-
rets. The association of these minerals is so perfectly verified that ,when one is met there is
a certappjty- j^tjb^p^Mnjsg pf Ihq^tbersat W shorLdistfuice. p* \ '

r , , **r *
These ores are somotimes of an extraordinary value; thus, during my visit to Melones, an

assay which I made myself on four ounces of sulphurets and toll-units, taken from a concen-
tration of keebnd -class ores, yielded of gold ahd f l of silver, or about $17,500 to the
ton ot concentrated sulphurets. * * * No process of economical manipulation of this

Yet. been found without infllckpff sqrious losses/ /rheyconcentrati (in

which Has to be resorted to,, costly in itself, still permits the escape off a large portion of the
Tfbdfeu(kWt^gF':9

'
JS an loiloffriiriono'o orif'ombxiMarlfrv/foiT

(
omm or{f ban

f[;c8I

mens . of the ore , from tl

ne said: V,

- fimioxBU xiJxxoa 011J lo lon^ioll .xKL .anok naiad’
Those ore^ are of extraordinary interest for the mineralogist and metallurgist, since besides

their great richness in native gold, they contain also telluric gold and silver in such quan-
tities as have never before been kiiown.

1

Telluric ores of all kinds are extremely rare, and
found only in small Quantities at the following nlaces : at Offenbanva. Salathna. and Nnc.

r

hicli

j iu x i ciu.'D vi v diijcL 7 cii >jLiiuainiLZ, in riungciij, ai mu oiiwocuiibiv^ nil]

mountains; and at Spottsylvauia, in Virginia. Hut at none of these place
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of sylvatafe 1 6¥ graphicQ&lunum;' ' jpf* sfehf%ray color

tqlhmfanjodd aird sraMIeK^rtatitilles o£Itfai^eliuSiUMi df{fe
color
on.

Sc^c^Iiidi^k'i^’ianA Voii/ Owii't„„„. „. r,— _,„r , —. „.

afeHfekfiftfffonL 1

'uQiilffiswvfe? tVa®^o%n^^oftro3d
^if

iCI ,T .

tellq£i£bentaodi®ons, but the; presence of fife, latfeti^iWentsltBe 4fbbksllTO^^W-rpF6lu®bg^^
its natural effect even upon the native gold, so that, even of J$tp;Mtte£tWOc®if^^atwely'stoaskl} £1

percentage,-or
’

^tiT_ri9S£La

extreme care. * * * * * ,',J°
i

llip l

l
!

f

Forithe ;ffr§t qualities
1

, yplrich contain only1 a small amount %f? ^angueVl'ShWld1

recbiffUTend

eupellajtjqn. with l©,a<l. r .This process porpjsts ,ww iarfi jeupteUing:/

le&taJandttfebhsU4rfetf& bcmtnQmM^ffi^fuhro fioinae ffie* nthSospu^9ifc ^nr afiof

with the litharge or oxyd of lead, which has a tendency to give’ppiife^Wy|x£n;' : iTh^OMydk0 '

tion.of fhp-, basermqtals immediately liberates the
: _gol^ siilvej^Iwhiqh combine! with the

leaffrls5capah?ehffJa&b0it&ingf.rfi ; trio noqo _ 0
If exporienQCtshould shaw that atpabtSf; the tSKM^fit^i also: 'phssbsOiritu'the m^ieplefCdffn k,

metallic state, instead of at once oxydizing and combining with the litharge, it will then be
necessary to carry on all the earlier stages of the cupelling process in furnaces especially

constructed for that purpose. The le^d which has absorbed allibe ff°^^3'sriyer mif^ of ,nKe
ore. can be worked in these furnaces as long as necessary to oxydize all the tellurium, which
will then gradually form telluritb .iff lead;r

iand be raked off like! the first slag formed’ indhe-

-icupelling ;ffifignac,e)S

^ ^ ^
no9r

xoa odf v/olod

+ Grpz miueis;»Jj500 feet lom^ ©while wdsifeerhfefameljti

°%W^ jn9
<
t
J
hjer l§4%i6>|^ vlfejiull-^felyjam! i&nbairreHix'knftmldslx;

cp@l<Mil^>3J0Q .(fteintonvil a^;te4mel)24®la

Jygp -FfSiMvrri l^’vw&ds .veq Ion

Md ^l©re¥eanxi*ssj%^50

posed to hep Ipapeh of-Che, [mother lode. 0 tWltfe rteid i isuS® feet: wide in planes,

biit tfeirbe.sfe.pay (from $20 to $-70 pet ton) has been foundinaseam ol telcose

I^e.rJ^nglhgrswhd'l!. o'iiA-y8OfsiWafprsfeeamlnijMt F>

isuM^r]?^ftlS°jFb9afe'i otn axsllwm odf grid) ai •oibbfnrg odt o-iolod diroxl ns ilbll

Q^re^dByefaifr qtlgftz .Mi&fij sitwafedi loinkibifeiehfofcq

t
f̂qp/)t^gy.^fe,j§g%)t}fe3m©flt[felQi Q&lMlw $ra©lp

r
_6s Qofeet/tewgboddche cvfeiMia

is ^§qft^|j\yh4g th&W ^pifrfehe&x©afe/till ifrlis ®3Ddyuaw®Afe®fee
two ‘hMr ck partpfethe eMffi; liLasifeeencppfspeiofodfto rawwv^agpdeptE

'

areq?arts flii&keoYMR- .e«©i^^M^»liifeiiobHfg&feBat iHo
••••'

y ’M bfeffs'iaTfefilps^ IhejoeUlihi ariiQ-sttep drill,an

wluc.b 1 ias, fehtdry{,jci'1dsiiiftg[yjbn.t lis/Bowlbeimt^' roMrodelfed fcanq

wet cfupjqdgb d)h,e,pqlpj, q4§rt,passing dfig^tEfit^Jbe o®q^pdi>p3sartje^

is ip ffenjtfp,^'i}p;pxyf]jfek5tMe ^lMib^t^lfemtQ|te^mAlarftH2Bp-
bipn papspfpuct antalgaujated afeeh^vtpd^feM'iTastms withdraw flocws ifcnd sitae dnagsiii
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The main vein is a

niw no aer.-m-i at) p:> avjsrt
and is rich m sulpfiiarets.

As. sopn as; a blast; i

s

; le| off in .the lliine there are men who set to work to break

arpliyeSet th©i ibek, Mai^i\4n^)asid8‘^frItM
enable, This breaking and selection needs to be done without delay, because

ppp^pas been
11ot thsflU^vW&slfillgavrg oi yorralaist a gjui dbidw into! 'to Ltxo io 9-giBfbdyjdi xfiiw

*a.fl9fliJieo gR> igflhrfd flpifm ?«- *Rtf UsXvrs^ wonttbsowmi
worked the claim along- its whole length by open cut

;
and in his early workings

by ^^ngQtJa^r«t^ifefitfe4ajinefd 4>^dM)f0i orA3fi)00-fper ton in- an arrastra. . No
such vein stone can be found in it now, though it is still considered a rich and
^isi/ia<i^eefaBiinhani Basaoiq vuilfoqno sift io SsgBts isixtbs 9iiJ lift no yruto oJ yiBaaoooc

VSS^i9vfflSIS%J:on odtha betfrogda sad doidw bsal odT .ngoqunj ifldiidl batotrtaax
I he ii.ovee mill has 10 stamps of 500 pounds each, driven at the speed ot

7®dl

'

20 :

below
into adank where the current is arrested, and through another where the current

at the siudacmisfhati aiTeestedt^lthatofg'f time

MfoSBwvpeiiranfibb
.

pulp thi^^^thiteeBitAhk^pd®etbhlWw°tfteTthhfOdvdtKW SfiJfR'
3

stant discharge from each; but the experiment satisfied him that the two last did

not pay. The first tank below the mortar catches coarse sand
;
dhh fsecond

catches fine sand; and the third and fdfirtlr fill up with sltitfi that aloes lidtl pity

to. work. Thef.sands Iborn thebrst two tfcks are Bho^lIe# ,-^ti&ln % ffila#dnik

from which they are taken to charge the Wheeler & Randall pans, four feet in

diameter, in which they are ground in charges of 800 pounds eabli for three hour's.

Half an hour before the grinding is done the mailers are raised a littlb/find' fdur

pounds of Quicksilver; are pubin. The pttlpwM'le ifibthe pan'is^s^iiek hfe
Lit

can be walked: conveniefiHy. Tp' each charge a lafgd'p'eifiRxff1 hdtb^al dfili%bod

ashes £r6m under the grat4rarec*addedpand steanYds thrown Mtb thp pulp.

thb pads is' 2Aper
cj .

AiH©EiiSid^Thiel Mfie>bftte^Aiigdl'd'^tfafta Mining bloinbany is' bOOffeb^idng,
1
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and tlio working vein has an' average width of 15 feet of taleosO slate mixed
with quartz. The quartz-lode :is 150 feet west at the Surface^ aikl it' ife supposed

that'fhdjtwo will; mreet about SOOieet frem the : shilac^''' - Tl&re Is A'good gouge
on hoth sides.and clay slate walls tbitheveilW The mine has bedfi worked for

10 assays'hhp# that hiffi W-
tains from $15 to $20. idThdlgold is veryhfmtci ^h^fffii^^fet^SQ^tainp stfiMjtf

mill, with a Blake crusher to prepare the rock for the stamps- t#b Wheeler pans
for. griadinsqoa Beldeh setttep and latelyi-an experiment has been tried with mffe

ofeHesse’s pans. The
the orifices being as wide as those in a No. 40 Wire screen. The advantage df

the slot; screen is that it discharges :.more freelvyasithe holes are not plugged dtp

by the -sulphurbtsf. The deepest workings are 18'6 feet deep, and the drifts ex-

tend along tbmvrein 850 feet, in pay all tiro. way. Most of the ehrly workings
werefin open cut, and tlio rock was- richer at tin; surface than in the hitrer levels.

Hill.—Dr. Hill’s mine, 412 feet long, is- also working on the falcose slate

vein, which averages 15 feet wide, and contains much 1

silicate'-hf lime, besides

qnartz^; the slate occupying a •yeiy‘«ubbfdBhate!.-'p'©rtibn here. The prbpffetef of

the mine says that most of the gold is:found in threads of sulphate of barytes^

and in bunches of silicate of lime.A Work was commenced Oil the urine in

1857 with .axrastras, and has been continued since with the exception of three

years. Tire total pfoductionois 'estimated at '$2&Op)O0, and the' amount" spent

in the mine, $300,000; There is now 'a. 1'2-stamp mill at work on it. The
depth from the dies in the mortar to the discharge is 14 inches, and the

stamps when raised to their highest point are two inches deep in the Water. For
a time no screen was used, but the result of the experiment was not satisfactory.

The present screen is of No. 60 ^vMbormFIknter’s anialgamaMtakdi®iB^-Van are

used., Tfie latter, named after its inventor, the owner of this mind, is a sireular

copper dish six feet in diameter, six inches: deep. A section
1

through the centre

represents a segment of an: oval. This bowl revolves horizontally 1 ofi a Cen-

tral axis, and in the centre ip a: cnp to hold quicksilver. The pah makes 18

revolutions.per minute. The, whole surfape: of the pan is covered with; amalgam.
One of these pane at the miB -of the,Angels - Qarartz Mining 'Oompany saves $200
per month, it is said. In Hill’s mine there aremumenjMS horses'nf 'barren' slate,

and in one place a trachytic dike 15 feet thick crosses tire lode running west-

northwest and east-southeast. About five per cent, of the pay rock consists of

sulphurets, The silicate of lime gives a nfilky look t-oThe pulp a^if coineslfom

tfeQrajao^t&rtp. .Mob *io nooqa ofdiaiv nlo xfomoe nx gaoln guidoiq soog bnn tnno oil as

Stickles.—The Stickles mine, 400 feet long, near the town of Angels, on
the mother lode, which is there 20 feet thick, is quartz and pay all tlio way
through, with numerous seams of slate. The deepest workings are 80 feet below
the - surface, and drifts have been run 120 .feet on the vein, in pay' rock all the

way. There is a 10-stamp mill in operation on the mineral orom avail

Utica.

—

The Utica, 600 feet long, is owned in- San Erancisco. There Was a

nine-stamp mill which did not pay, and has been moved away. The deepest

fcsm nmlf ylavifala'i ardil avianolxo ororri bo voi

Ligtitpek.—

T

he Liglitnor mine, 400 feet longq was
worked in open cut for three or four years to a depth of TO feet with a 1 0-starnp

mill, but the expenses were a trifle more tliah the receipts, mndHsb
4

the mill was
moved away and the mine left idle. If wages: were a little IdWer - this mine
would pay, for, according to the general opiniori in theme%hbbrhOod( there is a
largo body qf rock that will yield at least 1 $4ion$5 pe¥tbn, and :probWbly $6 or ^8.

IiIlla.—

T

he Ella mine (known afedofofyOtle the

Terrific, and, the Dernorest) is seven milesnorthwest of Angola, oh aATfin which
is eight feet yide and .crops out .along the surface for 806 or

1 ,000 feet. The
vein-stone is a hard ribbon rock, rich in sulphured, with a Sehm ;of Tarrgfi
“ bastard quartz” in the middle. The ribbon rock yields $8 per ton. The foot
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no
1W wall green-stone. A sliaft lias been; sankno feet, and drifts hay* rJtom Wto %> feet on the vein. The mine is in

^p
dccp u\me at the loot of Bear mountain, with stee]teMla dm both sides

' ieie 1S a i.Q-stamp mii], but both iMna^ud null are now standiiio- idle

Vrt'
° aT1 ^F^WfW was.tried.,of roasting the rock with superheated.-team.

leetlhigh-and 16 feefpin .diameter externalW
annrf ?T-f

an
>pf at the

. bottom, nine ’feet at the ‘top

‘l'o l V hlg
?

U lh
,

efar° boses wero 011 tlie sides of the ore chamber near

in? n
and 0Ver mn a steam, pipe full of orifices, through whichstetnn could escape. The rook as it came frmn the urine was throw? into hisfmnace, and was,roasted fepjufa

:
,R>j ?<A ham's at a red heat with a steady discharge of superheated stem*fj»0the^ipes,w Tbqohfeakwas reduced bAbut

is method
011 move - TllG expense of routing m

; ;

!

r^-5 ^perJoipTio prmejof wood-rthe only fuel used—beino-per cord.
desulphurized by this method andthe battciy crushed twice; as, mpfikSmo^ day as of the run rock. The o-0id in

tiioo STatGd ^ qnioksilver was lost. The^eri-rncnt cost ^2o,000, and was .rcg-aidlddras'laefailure. > pJOm f/ufi ay'na pmxn

Pnd the*
quartz minin£ town between the middle

from which i t *?“ Mokelumne Hili,h 10 num avroaeiumne iTril,

tS^'T 1
•

l

p
1 mi

l
c® .instant an .a. •direct' .line,, and 16 miles by the road

oS §lev^iQR; is. about. ,2,8.0/) feet above .. theusea. The bed rook is o^anite andSg§* *° thc
2S5 S

nartz miai,IS is

u-orl - ThA u 1 a
quartz

>
and pother set own mills and do custom-

>"
.

pockety character of the veins renders mining, with the imaiorifvd^vory irregular, i net a very uncertain business
;
and then™nottmeE

£

^ W
TI

ha^^1

f
e£llarf that will furnish steadywtp4>WftOTlrx%a,Mlh The. custoito amongi ftke ^ pocket17

, miners is to hunt fk^ta^lhe surface, and wMrcy ha^eilfej one

_fe° (

f

u
p j^

vu scqdom raoreAhan^Qif^/iafljd;having' pounded out the coarsest
t, ^lPi^'x^#^:^noitar, and sent thc quartfe ocimftaihing the finer particles to 'acustom mill, they leave that spot and hunt tfur another pocket near tire surface

>7r J
own in

as he can nS; 1H picspecter lays bare as much of the surface of the vein

f?! d f ; ?
1 g

i
P,ckl ”g- along- m search of a visible speck of gold, and haWm-

tW n r
!
iq n

' alies 'a ca«eful search for apopket in the neighborhood When

•

qm
.

n e till mt is gone, and then they may have very plain meals for thmd

!w °!*T bpforc tliey *** <* “oth“«« it s"S KS
Smitv

Cy
lZ°

“°re than, any other class of miners in Calaveras
fv

iere aie some mures, here which give regular employment to mil k°3KS#*&*». same proprietors,, tart pocket mining .ltd „ to n mS ttl
f'

™ hCl'

e

r
lati

hly thai1 “ of tie Stat! tS
riles d tleld ?f? P"P f ** ® the qnavtapes not jield felo pdipn it will not pay them

; and thev can tel! hr •/ l.-.-kfexamination within a dpllabuxitwid; of the yield per ton When tliev lvoVoV l

i x~-
nitnc acielpasaa rude mode .of assaypdf of 'gnihaooo.

i i? iq.-Ph'ighboihood of West lloint there are several hundred veins that have

Iwtlim

I

0"0
'i

11 k° kKt acroK hasb*d-™
The^minino- hues ofW that none ol nsbean be obtained in a hand mortar.
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'Im^MlSfipSBP:
8M®Mt«rf^raf!reW4

tie

I here is a eonsiderabl

|$W#afelTO jSwtkIw
the lower levels is TosS m the sulphqg^$$
th%mG^P^m%6mM^^ m&M&m %*&m $3

fc
cl JaebOo laao-polim owl ai Him iidd Ih;i8 orIT—.jjim tajI JhiuiaSSW^MS #a¥«°fc^ a,Hd

gffim&OTlra Mrfh&ifymkl'
fkMsPil

iOSTfiM
ietsv i wm- m,—jfhe> no

hS91
li%9f «2ff .tool owl aovo loir IgaBxw

h 5>aihfoiY afopi lo vlilaiurp ompl,A ihlnla id ehiw Joel o.-h mV/ is no JirioT|Sm 4®frMd^mim$ ften.
fijlas: B£Tff.. has ,Tg8I

^

.nl ttind aem Him oriT _ i 'dgoh. ohhnoljienoo .3 ol enim edi
-alitbrxna in what is now Jen own, as the
t,Mak

J t^eyfWtel^4a||S hy th£tt»Acii*,

0 ,
. . , . .

0 .)#ithe.OiKM #b4#ltellP^Qffi^Bl^ra8.

mmmm , *** Uux, -.,«mwww XiXIUUiJX u. fiStPfe^of epfiOKjri*
Lt Was a matter of common observation that certaingulches or water-

courses in the neighborhood of these rusty deposits were rich in placer"goi^navmg-been
4®ntaido^^ ^0^8tsifift©aK(ppe<lMw#TnnlJeagpat3f^not

moil olxilw ei shutup ym 9iiT .aolhrr atm

^l^qffiy^aijd-of o.thmva'ocfemorbhaiityaEffifi&l -iptthsrverairBaseah hM-difig thesgig'/eAt ble
channels in a direction conformable to the hue of strike. But the decomposition which has
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3ifeft)rfj?M jyMcys ^dliOjMO'to s£fo

Iiill succeeds one will be built here. .Him rrtcaia qmcda-02 n -gni-kmo om
a—rrrr-rn— [I j 7 ihi)’l

'8r Jii ,

'Clk?f Joo'I 000 ,S ,0111111 iljiioinyh! titt

aftVxted .ojhM jpo^wnsjQ^ tfee, ffflg rfi^i^/|app^mal^f^a|Y^ jfifeffSgj
1

found To ue^educfga completely to the' condition ofRacyin-tinqli&romarge, or
^

fcnar

tions of feldspathic rocks. The outlines of the feldspaTfefysthlshirdktillAaliiiy distinguished,

UOKTI
for they, are

eel altera-

fiAlteyiH&i jifW£% fift $ fJr§ 901Rfefeiifvftd%felfendha89b ad Yprri Itaocreb Ipranker aid!

In another paper on the mine Professor Silliman -says, the explorations made for copper

have laid open the deposit sufficiently to disclose clearly its true nature, extent, and almost

incalculable value in gold and .silver. It is an ore channel, conformable like all the copper

mines of the region to the, line of strike of the rocks, notJess, probably,, than 3WP m
-width, and perhaps more than twice thftt Width: Its' eastern’WklfMy^hkctlV seen' itt TheWldftm “its eastern w.

n ™ rxlafovlTT 'olimrf 0 ( i'-

twice tiiat width: Its eastern wall is cnstir
m .

OT%H>

^ittrfiS
uIWAM, ',itfW TOflt W.9IW

never been seen,Tm-t is certainly pretty- far down the- slope,- on- The- western side. The
contents of this enormous channel of ore-bearing ground, so far as exposed; arc entirely

decomposed by chemical agency, so that they offer to the miner and geologist one of the

most remarkable cases known of the Total destruction- of metallic -sulpburets which plainly

once filled the whole chasm, now converted into gossans -or OSfrdhs'OMroii OfVarious colors.

ahd-ehrbonaies of copper, mingled with masses of spongy and white quartz, of talcose and

chloritic rocks,: rotten porphyry,: heavy spar, &cM «fcc., all so_ qcpnplefely changetl and
-i -ii i 1 n.r.l.Jl fl .. lL„I j.L„ i 'V-.-. « ... -»rl fin 4 /-.-T , +T> /vT rx oyiH o Vi /\xt 1 m. o n XT

place everywhere the results of their decomposition. _ -laviiei

The mass is evidently a gigantic vein,' the main constituent of which was a highly sulphu-

retted quartz, holding originally iron and copper pyrites throughout its entire mass; these*

sulphurets, and the quartz itself, being very uniformly impregnated at all pans with gold

and silver. Examined by the battea, the pan, or the horn spoon, no part of the contents of

this great ore channel fails to give abundant “ prospects of gold. Even the dry clierty

croppings broken from till parts of"iilie hill, without selfetioii, gave an ainjble show of gold.

The gulch at the base of the hill has always yielded good washings, and does so still, the

source of which is from the ores of Quail Hill. I found- the -gold- in -nearly all the varieties

of mineral contents contained in the hill, showing that any attempt at selection would be

useless, and that the whole of the mass must be worked as it runs, except certain layers of

soft white rock, resembling kaolin, which are probably too poor in gold to pay for working.

Extent of Explorations.—This mass has been opened by a: ;eut driven 82 tec-t into

it, beyond the line of the east wall, by an inclino 57 feet long, at an angle of 38°, and by a

shaft ,42- feet below the cut, sunk- in pursuit of copper; ore;,.- The shaft: in -the open cut

explores the mass over 80 feet below the walls of the .out and nearly E>0. feet, (below. thq crown

,©Jj the hill. AnotheybShaft, sunk 100 feet south of the open cut, opens t|e deposit tpj p total

depth of 90 feet under the crown of the hill. Near Gopher Gulch is another shaft (52 icct

deep, which passes into .-the- unchanged sulphurets 25'feet, itj-i§iftsd4r^-'4fiR»-Mg <8fi.9S$U (tins

j&aAtrMsovftatjsy iMfano,Ww)nf aninavfi sdi abaaoxa .•Beipiqxa

The position of all these openings is seen on the map ; but there is a tunnel, np.t,-phown

on the map, run some 70 feet into the hill, on the west side, and several hundred feet (about

850 feet) beyond the western limits of the location, in which the entire mass of the hill is

still .seen to be- completely decomposed at that part also, the -
,tunnel having* heon run^y the

pick alone. From this tunnel 1 obtained spongy quartz, which prospeefed w#ll for gold;

but this point is very far west of the supposed productive; limits of tfie deposlk; iNuuJerpus

surface-pits have also been sunk over the hill in various places for the purpose of obtaining

averages, from all of which gold prospects may he obtained ipThe pan.

Value of the Ores.—I collected for assay and practical workings careful samples

from— . y9lf.fiV 'snmjS iinfi sc nv/o/n arid ellil liov

T. The whole face -of the open cut on both bides and end.

Mftu. S^iwJlSftBfeOfttteoiisjviJvn 'io iaoa oifJ guibuloni ,uof mq
;3i The south: shaft 1

.,-. : - Ip xtoiJibaoo oiU no b

; 3.old* to S .(ffi woftioa esidbo vloifsiaboixi ^ awuufdfeib oldffc

I give'here only the general results and averages, viz

:

;

i

(1. ) The average from the three places named above was by working .

SslmniS" -baanboriirrsd *YfiBXjf)nT

g

-ycrn Iral riTrifevr sniff oifi'sif sxqdfliWo'iqTflf ifon# ,sfj

Silver few i* jgq qoo-qrlr mriwollo'f paring vs-aifr'icr Strsqv trnoi

blno

is?,.or ?'ulT

si Jr .sail

nw

.iiraaa’rq arli uncut

Iioki o?,9ilf ifliW

oi .0” b9aoxe ion

9‘ii Io eboni adT
ni^noikunS'gl.iii'?.'

suorqfi 'i»qqoo balBrncglccafi

;
io woft

-

.-I«lA

i-m03
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,YT:*if.

35of 2, 0G$‘ ^ 0A. x
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arc erecting a 20-stamp steam mill. OTOlI tlJ Ilivr ono gJioooous Hi

examined tlie mine in 1-
>

' a ff^Tjrqddd od) to p.ptrilfno odT .sflaoi oidieqabHi to

in. .

lar walls of greenstone. The quartz, of which there is a lode of about eight feet in width,
loqqou ml) Ilji oail oldfinnomoo flommao oto tin er tl .mvlia ban blog ni oin/sv elcfaluolnom
xti lash ttstli vykb;doKi leap! iofi1T K?[pojt pdf to odhla. to anil.adf ot nointn oil) to aaaiai

2.) Ten (10) small samples collected at various points, in the open cut, with a new to

determine where the ore was richer or poorer, (the details ot which are appended,) gave—

43SW’ -.efeia •»» -.eqola-sift -ct-ft-ob -wit- -yfidiq -ytaleitso -at- -stotl -
tHMa -Headword!?

Silver - - - r - &g - ?J9t- 00- ffewHOSy- *K-HtSQd-O-TO" to- tenH r'rl*>* -8fK>ffI ii0H9- ehfh to* a) nofteft

y

Off) to ono iai§oIu9'o inn; •lourrct oil! oi tafto ysd) toil! 03 ,yon9'gs Ixtoimado yd bearapno '

oeL-

ylnutlq rioiiffplJltroskf-iw-srtlonxK- te -neitsi-riteob-'’ fsro-f* -otk- to-avv^jl-^oeiJO-akt-jj-ii'WHno'r^o®
Assay He-anasao^ ofsi hearses-wo« -

t
meeifc> eledw ed4-6oII&%bi7<P

fit to (St-fimp ofnlw boo ygrroqa to soaanrn dirtr bohgoirq ,ioqqoo to aoiioioifyng-ban

(3.) A large lot of 2,843 pounds of ores collected some time since, raider direction of
Messrs. Attwood and Peachy, rveie carefully.worked by Mr. Lewis Blanding, giving by
la^-kiU^rtestsd4noai^riige,idf-8:.

r9 brf9 'i alooJao.o Lsnigho on) to y-soob 90191)29 aidT .nohaaiin

t
0X*MiMM .°A .°.

I
.
d
j5

i
.
Y
.
/M?ra«r BbW vna to alamdqfna. on jitoaffiffl ^Hng

Silver , ..... .... .^
a
.°,

I

!L
s
.
05i

|

5??®?AI

®fl ?P* °I?dy{IPV9 f|J
)38

-jraqlas yfagttl a ?.trw 110111w to. inonaifapoo ttutrtt out ,oiov Ditasgig e ylhorebivo at asum odT
oaoii) ; aaJifHpg^io ali Jnod^uqrdt jaofliyq pjqqoo ^bqajaoii yllBui^ho ^qiblotf .stump &$))f§
op dfiw ^ssay value s®?

a
’

HJ82 : 65
1o amatnoo on) to rruq on ,nooqa mod on) to t

miq odJ ,B9))sa edl yd bgammxH .toyfia Tuts.

i (4.) Averaging these three independent sets of returns, as we have for the general aver-

$§ie7TTita oa aoob bon ,agaidejivr boog bobloiy ayawfa aad Hid otf) to osjscI edl la dolma sdT.
6i«wf edl-J : flQi Hi - -‘S' 9 /- } »bsO©t -I- - -.1 it ri- -ItirU (V -1 rl-8 ' rf-O- 3At *fO-CS5 - : r S k‘rid-*/f - iO J(H
Silver (>vf“HD!tool9a • is -Icj tnellxi -t^ns -1ml)- v^od a *

(
fix h- edl —t— haxi ?ix.*.

?

(? “9,)nelH9©*1^5t9rti^i §8
to atoyfil frij3)t99 kjoozo ,20111 It an bathow 9tl laurn aasrn .edl to olodw.edl ledl bow ',aa9bau

Averaging total working |Mto05q-a-t^d8ldYr-taMefid*^«lklm9ee?-tdl«o!t*9liriv38 S@
olui loot k.SAy^taigQsiSsU/^dfallu^eqo-Yioed- 0aj3ft{ -cMriHr—-.Wi50i'TAfK\J-<}x3t',ii0-T^iaT§®l51
1 ; vd hue. ,°88 to algae tie le ,guol loat T5 bailbni tie yd ,iljsvf leea ad) to etiil adl bmiyod-f#
An inspection of the tabulated results givbn iii detail with this report will show that the

silver is Very unequally disposed, being found in greatest quantity in the incline shaft or
near its mouth. If wepvtew the results from the least favorable side, even accepting the
lowest single averages as those most -likely to feb ob tained' in working in the large way, it is

impossible to avoid the conclusion that the whole mass of the ores- at Quail Iiill, so far as
explored, exceeds the average gold tenor of most of the best qu’artz' mines of the State of
Cfflihi-mitP Joauul a si owm Ind

;
qxsm axil no nass ai agxxinoqo aaarll I In io tioiliaoq odT

lnodxi)^9a) bothand is'WDVda bts; ,abta J®9vr odJ»xto Jitthoil) oltrf J99I O^oraoa tffn ,q.cm#Gdl no
Cost and Mode of Treatment.—

A

t Quail Hill the. water-power is sufficient to move
100 s;t’amps, as the water is delivered tiudhr an es't.Hnattrd'ptTsSUrexof ah;out 200 -feet hehd.
The only water in all the region is at- the command of the owners of Qhaihllill. The .reser-

voir has a pfesent area of over 650 acres, an

d

;fhe right of flow-age, -by .the' fibrins of its' loca-

tion, of an elevation;. of 15 feet more than its pfesent iieig-ht.- A line of;hurVey- iS'-nqwbeing
run for a ditch, estimated to be 1 of hbout ten (10)- miles in leng-tli, to convey 'the (\va;

ter to

Quail Hill, and also of the line marking thb- twea of flowiige a’t-an elevation 15 feet higher
than the present. This reservoir fills the valley known. as Salt Spring Valley.

With these facilities it is estimated thsif the cost; §P tretitmenb of tho'Quail Hi-lltoves will

not exceed 70 to 80 cents per ton, including the cost of extraction and delivery at mill.

The mode of treatment is based on the condition of the gold, which ds 'all tree) viz:

amalgamation in battery, double discharge moderately coarse screens, No. 2 or No. 3;

amalgamated copper aprons and riffle®-.} .tege. settlors, to; .collect amalgam and mercury ; an
ample flow of .pure water tp .aid in settling ithp

. residaijim., and large, slppc pits to retain the

bailings, are the main features. As experience ni the' managerhent' of the orbs teaches us'hettcp

methods, such impfovements as are thuswarrautexl may‘gradually bedutroducech Blankets
may form a part of the system,' following the cop per indhres.

I would not advise an estimate -of vivlue exceeding., !|1D per ton, net saying, or say 40
and, .&0 per cent, of the demonstrated valuel ..'jiqwi^e

:

ls
x
fept TusH,'. aHd the.ample head

and" flow of water will permifi the cogipftbiy'H#a^ ,futtirtfbinb&To''OT%''U'p‘fe'-pan mill, or any
other approved mode of working over the- tailings, provided the tailings are retained as

herein advised, and should be found valuable.
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Mpi: P?A# fe<feel^eiwlns
tMcftseir^elq tfoowfeslfe fdrMn^iiUre^ldklFateaneii <fi%»ld^ear^.jo^ttei^flfaaboiii G®0

:
0ig|

in width, many hundred feet in length, and dgi^fcl^s gjftgy ^hpodred,fepft^deptlv,.

bonsirco uavon il ^w^bavora nSod aerl ,000,011$ io iaoo a in vunqnigp xioijoxl

3fiwF^P^3^M3Ps 9lIifrr'^^d8^MPfe iflifWirifePfc 8$fl&
dep&fbti °tdiM^ felil ^ffP/3^ff\rtoF§o9^ c^8®.tfefe

v
§S

Iv-ftn Wbi'3tf(^^i®c\#^y^)falkff'ft?acl
;
^itelrd§fe Ow^ffid8

tlifer wtiw&gnng air ni mlimia ai bun .ianodinoa brio teowithon amri rloidw njay

pto»di^iM^cH rn^hml gffl&m <M %¥B^»falbM 8fi

after Mm came a party who got out ^i°§^{[ $feg ^
emm&i ^firb&p v^w^Mum
coarse anc]i ifi<jIl[j?

(*fte^§’$F$ ^^iF^i^^JiPW%4'i¥%r§o9Fra^^
per ton.

. ,

S ax Domixgo.—

A

t San Domingo a ricli auriferous pocket was found in lime-

stone, the rock yielding 81,500 per ton. Alter most of the gold-bearing quartz

was extracted the mine was sold to a San Francisco company for $10, @00. They
never obtained any return for it.-

' ^ ® I - ® ® 8

Murphy’s.—-At Murphy’s a similar pocket was found and a mill was erected

at a cost of $40,000. AltlrouJli^\¥aW cStfM1 &i¥e^been obtained in constant

’he

amec
9'iom ob oj mm Jon

1W gaol slim e ,0*1 tovEB
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SfOjOTilO inodt®tngteip<M3^®6jB8(B[)lMjilo waa.fj^^fec§5tlmialtatit paydfcwas
lfib¥e]j f)aB .d^nal ai J99l bs-ibrntd vnxun ,ilJbtw
JWIWMSf1i?«MiT "' • ' "

French company at a cost of $110

' (jTkbS^M5S^;:^®6?p^5s 8inffl§^(j6o '1# ®fto£

vein which runs northwest and southeast, and is similar in its gang'utlftw the
BWee8iSih^ t

I
flf
Ffe^hii}hiid^soPffie'dlfefe

r%iYIii?e^

The rock is crushed and amalgamated ht

ffllliite 8°nm xla doiif

. The Rate]
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It will probably become a favorite summer resort at some; future time, when

better means of access are provided. .aeanoqzo Jneg Ion mm

Aisoaxib f^llmvbrg^bptllrfirnmnodivid'O' betwben the ^
Cosuxime&oandj-M®%ltunne

rivers, in this county, leads across the Sierra Nevada'fhrou^itho-jGarson'pass.

It was made:atccofasrd®4la^fen^^.eH^iMt?ther©Msr3a[ffl)l^uffih5iIcv^imrit9dl iA
The mdsfc remarkable1 topographical feature'5df the (coimty is the Jackson

butteyWhidh rises 1,200 feetrabbVbthb adjacent :comitay,iive milesflom the.county

seatl Iiffdrih itis a regular ebne^ith ,a sharp ' ]rea%andi tliiererare)^*(Signsithat

it ever had a crater; although it hfemfteh beehl spoken ;of, as an extinct volcano.

Jackson creek, Sutter creek, Dry creek, and Indian creek, /which drain .the

coimty between the: riverA:tliatr serve as b'dundatL’i©^ all :ga dry in the spring.

Water is ‘supplied by 28' ditches, withiah aggregate length of 483 miles, and an

aggregate cost of $1,154,500. The only large ditches are the Butte, Amador,

ditche^.vft yolqcno bun Joal 051 yd 008 ovnd .oO i grrorierrixA

Jsn$il@0,I)0©f dfid vthe bStqiefiand [county'taxes together are

#§h&0 oh ©ib'asieiBidf^alnitegn ringed voxli 1981 nl .egnrimb io hfey

Jackson, the copnty seat, formerly had rich placers in its neighborhood, but

now depends chiefly upon quartz. Sutter Creek is the chief town and business

centre of the county. It ranks next to Grass Valley far- tire production of quartz

gold. Amad®^Sanr(icDiytfowih T|tre other! toSshis situated oh.MdeaMMlniOther

lode. Volcano, the only jjacer mining town in the coiiutv now producing much

gold, is on the lime belt, and lias diggings very similar to those of Columbia and

Murphy’s. Butte City, which depended on shallow placers and was once popu-

lous and prosperous, is now exhausted and abandoned. Buena Vista, Forest

Home, Willow Springs, Slabtpwn, Clinton, and Aqueduct City are also worked

out. Tiddletown has a few good hydrauliecplairhs; : and -Iia»(daa''Pliiaa:,several

that pay a little more than expenses. I one City is surrounded by a fertile

farming land, and there are more than 1,000,000 vines in the vicinity, y
The quartz mines of the county, as a class, were unprofitable previous to

1858, but since that year they havAbeen steadily improvingpand' the wliito pop-

ulation lias been increasing. It is estimated by County officers who liavo occa-

sion to make close observation, that 1,000 Chinamen have left the county/./this

y^Jr^onfaih iloiio ,vtm

r

oo 'iohmxiA nl—.iioaAit

A

ai o 81^oitaaUx)5iM xtsatj^J

Several high ridges 'of divide's that come down from the Sierra are supposed

to consist chiefly of gravel with rich aurTerous .'strata i® them, but there is no

proof of the correctness of this theory save the general resemblance of these

ridgegitiff iriiclo ebol & iohi&ib orn 7 sift nl

Volcano.—The town of Volcano, situated on the lime belt, 12 miles east-

ward from Jackson, was so named because it is in a deep basin, and the .first

miners at the place supposed' they were in an extinct, crater. /Tills supposition,

has not been accepted as correct by scientific men generally who have visited

the place, although there are many marks of volcanic outflows in the neighbor-

hood. The diggings here are very similar to those of Murphy’s and Columbia

oil the lime belt further south, and the samb difficulties of drainage have been

experienced.
_

.oriob iioad an

odOflfCtthm dlilfpgOuthoofjVtfl®mm,aareribhnrMIowing hydraulic chiimh tuff nl

Ross & Cog 300 by iff00 febt,: haveAmen :

at worksihcc!1855, and- have made

$5 of pbi’ day. During the last three years three men have been employed.

Th§fmblalflflig'i
l

j'feGt IdO^C>nT mi giminuom blnflf fa io yiirnoo aerova fal) fit

>Gpbdrich •& CO- liniVe 200 by 100 femp have:worked lor 12 years, and have

not found very good pay. The claim is SO feet deep,rand will hist louver five

beafgAl^Thfeeim’mtwtfi'mcniat wbrit.p odf io fawn .onnoIoV 'io yfinioiv 9ilf nl

Darrin & Co. have 300
' By lf)0>fbet, and afe- working to a depth 'Of ^Oifpef.,

below which they have no drainage, find nxukt lioist their dirt/ Therchfim! has

been wofked at intervals for 13 vears, and now employs throe men. f xtuatjC f

The Murphy & Co. claim is 300 by 100 feet -oil the surface, and 100. feet deep,
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lias paid from $8 to per day to the hand until within the last year, and lately

has not paid expenses. .bebivoiq sm; aaooon to anno nr Totted

Tbk-e hake been: xi number df other claims xm <China JJfil, but they are either

alM^€Bii^8r(«ftli^0aml

ttenbj3YohI jnieiS exit eao'ion abaci, <ytxxxroo eixft nr .aiovh
At :or>xim- gn a ,

lAster & Co. haw 400 by TOO feet, emphxy sixoqr Seven-men
,
and have been

at work- since I8f>3
j
excepting- from 1 8-5:8 till 1862, whea they, were idle, waiting

lor thetcompletion (if tlie opdn cut to g’ivelhcm drainhgen: -In 1866 they took

out $8,500 clear of expensed. The claith wall, lastgtki’M years, and is ,worked
(M^dfieth'exfeLtthai^ilso'io rrnihul bxxn pkmo yiCI .dooro •ioffrj<3 ^lao'io xioafienh

Sullivan &: Go. havenS00 tab 450 feet^oommenhed- xswrko tot 1865,i and have
iSBh^rjcip^llgififofig njefahialfelqi'Ueir -claim

exs aoxlofib eginl ylxxo orIT .00S
t
bGl<I& ‘io faoo ote^piggn

Armstrong & Go. have 800 by 150 feet, and employ five; mein ' They com-
menced work in 1852, and made good pay till 1 857. when work was stopped for

want of drainage. In 1861 they began again, and did well till 1866, in which
they only paid expenses. This year tkdp 'are.:aglahn getting- good pay. The
claim will last seven or eight years. It Is worked only in the summer,
x t(&rtJhrnh)ffiWf ariVorjt ^idffi/claiuh) of fzon adrwrx fl .yiniroe edf to oTfxxoo

On Mahala Flat, Goodrich and Go. have a hydraulic claim, 200 by 100 feet.

They have worked since 1856, and have made wages until lately. Two meii

htece®|drOjled) ‘io egodf of xelixriia ypov sgaiggib and ban .fled orrxxl exit no ar .hlog

On Volcano Flat are the following dump-box claims, which are worked only

ih^tlMrrfetelV n nor;ft .bonobfindfi bxxx; bofgundxo vioxi ex
{
ax;oioqao'xq bxrn axrol

Ton-ill & Go. have 400 by 100 feet, and employ six men. The claim has

fectK^otfeelffeiiMfenlSBlOandfhaslpaidjv-e&yitvbllo'g wel n and nv/ofelbbxT .fno

Green & Go. have 300 by 100 feet, employ live men, have been at work since

1861, and have made g <rod;pay000,0

0

1

The Italian claim has been worked since 1865-, and pays well.

Cerrelli & Co. have been at work since. 1865,: anti have obtained good pay.

Mdcb ground now occupied for gardening purposes in Volcano will be mined
mMhr^tlitodhrd® ©iofoimcyearaxmirrMO 000,1 *unit gioiisv'xoado esolo ofixurx of rroie

Quartz Regulations of Amador.—

I

n Amador county, each disti-ict has
its own mining regulations for quartz, as well as for placer mining. If a claim

is not within thh limits of any district, it may, according to, Custom, be recorded

in the nearest district, and held under its laws.

In the Volcano district a lode claim for on© person is 200 feet on the vein, and
764betelmrtedbh .Side, omit orf.t no bofnxxfxa ,oxxnoloV lo xxviof oxlT— .

o

vladj.o

Y

In the Pinegrove district: a claim for one person is 300 feet, and 100 feet on
each sidev and in this, as in the Volcano district, one day’s work is necessary each

ihcfitlFte'diokhekelrkhairei':g xiern oxlifxxoioa yd foerxoo an bofqeoon need ton ami
In the ''Volcano, Pinegrove, Clinton, and Jackson districts a company’s claim,

no: matter how large, may be held for a year by doing work to the amount of $500,
posting- a notice on the chiim, and filing notice with the- recorder that such work
lias been done.

1

booxreixeaz

In the Jackson district, if the i company is a small one, it may do work to the

amount of $20 for each share, and this will hold the chiim for a year.

There are nd pocket veins in Amador county similar
.
jfeoi those at 'Wpst- Point,

in Calaveras county, or at Bald mountain, in Tuolumne. The limestone at

Volcano is ,full) of bunches of quartz, but they; are not large enoughf® work, and
tlidre'fawhb 'tegulkRwfeiiis^qoob fool 08 ax mxnlo odT .ynq Loop yxov bxxnol forx

In the vicinity of Volcano, most of the quartz veins cut .across: the slates at

ahAn^Ie bf xffiijpianid rmpbebVjaenj'jlxP brad ,3.0?1 east ofjnOrth.oyml .oO A xxmnT
Elvan courses are abundant in tho limestpne.

Quartz Veins argot Vo;LL'ANO,-r-rThe quartz lodesin the vicinity of Volcano
generally-run northeast and southwest, out across the .slates, contain considerable



andt eaate&fg&fal; gnureqo n i rfonnr bohrroqxo qved voj) hue
f j> rrol nmeaoa

td> rfee i^Sfe 98§li fif d bnPd'f/^dllt

10-stamp mill which has been idle a year ami a, h;alt'^ ri jo/e ova if blnoo vadl alovol

nC@M^¥tl-Ti'3}h®‘iiS0..§yf fy^ft If^gxfjs^jhg^a^^f^^pigth pf
r
J^^k^Q^ron

a-xptiij¥ihipltjis(30(ifeQl‘MS‘st pfqjt]ye

is tjQwS&^fpPb'Mtfi^xja
l

3lhbP§Pl?6gt ly^&ifigg iSama
have been run 300 feet on the vein, all ojjyl^p}insp^t’^^pji^i^P^id,j^sg^fi’Ock,^

isiall o®6M
*i,(tfii4^r«e)sw^ §liiWoii4 9l# ¥|WS%Fran

ftog)rn°m

e^bli§to)teirt was: $2^1150, a^db^g^ljt^t^p^gri^tj^si^g^^c^at
tbfi'UiVaalphurets, ^jp©i^)0fliyppc];j^tipgpl^fpi^umed iiij^^s^p^ three ton^^

oBWlrJ^bSET.^A^jpgiingt tfe§f^gngy0^n

'VW'febS)<hil'^\dpa§di}e$& ,aili—ailerfa aairll ore oiailT .amieio owbodi gnitfibiloa

Trowbridge.—The Trowbridge adjopnjgg p^A^^J^#W;|3
offibT"'’

”

• j•• • 1 *
r,ml _ A _1 -. , ! ... -i-1-. rta

^

o..« xt/mv> in n nl oWi ci n in n*

Jaekspp/lo'ni(l„^_ ... ^
the dip/^siie s

™ffiiJtt if? #w®W«
drifts have been run about 600 feet on the vein; the width is from 10 to 40 ff*e^.;

the ,fo(^-wfaftis<^lat%japtlf the
; , lfMl§\ip^friW^p§rMflW^W8n aSIfe?

otlieiiipayte ojf t&Pij¥ei^fei 3

m

31^
' ’’ 1 -

®fti?
;t?i$?39r rngl’ml

77

¥ iwsm*<H4«o®»CM5aw^jfl> got* imv/’xt®Wirt1&)m ,wf ?Qrr^m"gmfffipr^)Kt
-tM*lM°<$$og

tally? MjhJl^I§0fifee%ia^dadflfilfee^7J°bffla^^
,

!$l
ePMb9^lM!s, {98)Wipcpie

opfe gitrdlM.Wds . <$i ;tjhp .^^WRp^v/Vm
ore.jefM)iBgftdp) (SWRpfe of gnih'iopaB ,si li

31TM>Era> wa§fi^vftitd in^s&i^ "



r _

tlfb^
r$"6md lia^^lbfeil- ritflite^ £f§8& ashdd

levels tlujy $onld have got nqlte^^. drwi 'ino\ n olhi nood end rloirlw Him qm&la-OI

present: owner,- o njamociva contram-ng onnerest1 in tw ua«ger- !iB. i&g«ypin€«mso«
tfie s$M*^o^et^PM$ JMlgtfivi&iiSSS^orfitti^cbfo;
solid'ating the two claims. There are three shafts—the ehMi@tt$fV®0( hhtoilefep/'

^gSOPt1^ Q^hndv/O'iT odT- -.a-DaiaawoaT

,
At ill

afftwee, airfeW|P^ Shfefl^Wroe ____ _ ..

H *hPoi*dtfli#>

iiMpi^8imfs fe

it is. according to repSif^^f rirydd&weift aridL 1
:3.5,W0 J&Sigltt-ftt

e^W^lP^d'kylp gM^-fol'' five years. ‘Thc'prdpri6t®f <$*tee>riuhe
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has a great fear of being

information about)fitted

cate his expeafeh§©
F

i'in ht

necessary 'f’O }’(•Ply! tljP§n!E the 1 idqfentente tffkpdrsfefi

for tWAntMye^dftJieyts&yhtte^tdtS^ (iTMel4i0^%!§e^'§,d0^O^S^ flYb^'b^s ly-ibld

Woflled

d¥<h%

i ) 1 1-s rssHfcf£o ‘Ouilomil-MillSfW higfPft’PPd? 1idjfieQ)nhl^dfrnfef&Ht, ^lixfcJWeh

filliAgeM) $^,84'%h»#gk)sh3

j

<:»£l:hd $Sp$8jG0& imP^ 8i ban
t
8qmela vjnwrt and

’tiers are employed, 12 blacksmiths and engineers, and; 25 frthershs

algamafers^ teamsters, &e. The miners and labeMfe- in the mill

times sent

tv

' iSixty, millers

feeders,

ivort

end
one-

(tirehihiMi '0iDdTram avi

depth of 340 feet has been reached, and drifts have been run 300 feet on the

-vent odfSerteismbi rEaMifcQ®i4hPtfed>dfi® titbfMiStepdtonn —
7

omlttg

Lortng- Hill.

—

The Lbring Hill, 700 feet abreast of the Railroad mine, on
Js^c^ds worked for ten years, pHrasm-om $5 to

$12 per ton, and has been idle for five years. Work i&WdftHo be iTptfricdi A
depth of 150 feet Avas readhpd.molano r;

WfLILMAN.’
and has run

custom Avoid

Lincoln.—The Lineolmmiue, 2,07S feei;dong; on the another 1-ode, is half a
mile north of Sutter creek. The course of like Amin there is north 17° Avbst, the

dip about 75° to the eastward, and the width -six feet. A depth of 669 feet has

been reached in one shaft and 2-70 in -another
;
and drifts,Rave been run 400 debt

on the vbin. There are two pay phimneys, one 150 and the other 250 feet long.

They dip slightly to thenorth, although their lines are irregular. The mine has

been worked since 1851, with the 1^-ftf• About 3,500

tons have been extracted annually -whilpii4h©J-'^chn®i%49 .vrdrkPd. Work was
stopped in November, 1866, and is to be resumed next year. There is a 20-

stamp AA-ater-mill, Avhicli is Uoav doing custom -work -for Hayward. The mill

catches 90 per cent.: of its gold in the m(Mai’, : 3rphr ;eent. on the
1

apron, 5 per

cent, on the shaking table, and 2 per cent, on blankets

Comes.—The Gomel mine, on;fhe ; mother lode, north bKSutter creek, is 750
feet Ida^odhd aeldpth'-of! ®ft®i%etolias>ibd4nflsrbfeh§l>pi Tdie miudlisihiSy^being

openedltwna grgafmfisleuths. prof ioq Q$ gnibloiy ^bpjhoy

Heebertville.

—

The HerbertVille mine, 1,200 foet long on the mother lode,

a mile north of Sutter creek, was worked from 1851 till 1859^ but nevei' was
profitable, though some good quartz was found. A depth of 600 feet was
rehehcd-i UiiTheit® was a 30-stamp mill, wl i i eldUVaslfrurned dowifrdi me

Keystone.

—

The Keystone mine inciude-S'Clahns on tAvo. distinct^ lodes—3,000
feet on the Keystone, Avliicli runs,north 48° west, and dips eastward at an angle

fc>

Avidth of the Keystone is 10 feet. uErofessor Ashburner, ill a report on
says ‘The Avail of this (Keystone) vein on the weBt is generally hard, Avoll-de-

fined, and regular
;
on the east it is 'defter) and frequently incbrporat’bfPwifk the

quartz. The ground in many places is loosey and the vein seems to have[1b'een

subjected to great pressure, crushing the
,

quartz - to powder.” : Th&e‘afe many
horses of hornblendic slate in the Keystone vein, on which vein most of the work
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is now being 4<n%m M$lte<?f]M%]afed ^jejQMtaJ.QQpeiSlate,

hto^igjh^d^r th^Mg-i^ggg^ngjocrl'fc ftliev

&8§&-figffe oSTlsradiecpest
shaft iitydpwfi 3§f#0,%§i

t
8t^9^p|grtee ifonpay falJivtlie way.

-£,
i
0PifMflr/i-h) i 5hoabdqb&§ I

Wopked ipoptfiliio 1 isly since. The
t<Mtg ^W93a^OQ^i<^^fi®lton,

Jiifeinleitft ,hielfhul’hfijQrQ^Poififhe [pvppfpiiiigssjW^IiMhinoillto oprsseiife-mill
has twenty stamps, and is dftygg

Wfvlgftinatipipha M,d pijfe§ ;ppppTig'apfpjy,bpJ@!W (the sB&Kfen r. next to

ail(l

Ppt^o^^ansn^c^igglgfn^gijjIgL £$|$er§ hMd’lffe pjt4pni^'tffifeentan,ted again
Ifthfiftl'p^urbty iftjPd'Ate^ fiPiepn^ntpnd] Thtyh©gkj <^Iitf4^siioa©9^ndoj3ii) ^ndvter
per

,
flggfeflf ^lhgg8kgF^ieM{^¥ gifM- .i5&e spJ3e§e®itf-aYbragp iyihMs ifotJA per

ton, and 17,000 tons have been worked in the last two\y^anSffntTheiyiMgiffrora
December 8, 1865, till December 21, 1866, was §135,333 30 ;

the dividends,

®gg& ^)o^lM^b^^ffll(hpnth)©0
(
WeMon<fespenses,

Ibcl^JO J# rloao'i wood and loot 018 fo dlqoh
Spring Hill.—

O

n another, dp^iiek ^rt]bife3»Jdije©4<ffi^f air«is4iofi
r±be Kcy-

stonpjjisr ^hp-
rj§]jijingf j

Hill nri^p, Jb^Oofc^Jliteng^jYhj^latrte.s—
^
bfiClHrorkod to a

but liaslpaldriitfelejdi any-
thing,.- i.fegjpi4(PSP§R^«ex Mw> ^iWttiAdifenRnwoidtej with
the exception of five stamps employed oh custom.frePkLrr aaw .tool Oof lo fitqab
Amadou.—

A

djoining- the Spring Hill on the north is the Amador, which is

1,300 feet long and was workpjd jn fiaplyfiltys .fftTVdepthcof9g]40CfeQfn-i: anil

Bunker Hill.—The Bunker Hill, 1,200 feet long, has been at work since
1854, and has reached a depth of 350 feet. The vein is six feet wide, and the
rock,yields $10r,ppygpp^4lpyi|ng^5tf^ofi.t?ijoThfi® ar.elgeifeiBljfe'ilts ihhthe lode
within the limits pt this.claim# x

r

i^h^MiPP)i^PClrau
t
higbthS!tanap.tmit[r

>

l)elonging to
it are .the .property of gentlemen residing in San Francisco and in Boston.
Hazard.—The. Hazard mine, 800 teet long, is not worked now7

,
but has pro-

duced 5,00(htonSj^j|ppkr, #P®l!PiPllwM0Jki^Pi4@£^ili>rpierottl!n3j ^^EMgifekpls tyrw
fppt

(

^’|4%jagid th(^tyistcanI§ig^^t|®ij|^t|i^3xo odi fifiw ,I581 oarfia boihow uaoo
r

Loya^

—

7)b§[-j£^8^^4fe^t®]ba^M^-^ftoprraiily3toi4jiboth minevamld mill
are idlp. oxopT .xnev txou bamirsei ed ot si bun ,0981 .mdmovoH ni boqqofa

3.40 fe^tH&ngjokas a sixp&tyffipiusall, and has
crushed 2,000 tons ot quartz, but is now idle, and has been for two years. It
paid very well near the sUH&p.elrf no inoo xoq 8 ban oldaf «xibfafia exit no ..Iua

0 Qfi-iWtnpbaln^te^lo^jqaartyjfieasfe.dbDiplTown

,

i s 1,200
§JSfoft>9® 011 the mother lol%lwM«lH^ea’e3Mej^agteai3@ feet wide. Abo$id>D,000
tons ot quartz have been worked, yielding §9 per ton, arid leaving a small profit.

I hero is, a 40-stamp mill which lias a 40-toot, wheel to drive it when water
is abundant, and a 60-horse power steam-engine for other times. The mill is

now r*|lfi waiting tpljTfip &rtl\#juP(^eifigig <a$-rtib®) n&a®g oThe d^spe&t ^wtoklis are
500 teet from the surface. The mine was purchased a couple of years since bv
a &an hrancisco company,wvhich lias exlperided §150,000 in improvements.
ob^iOAi^hu—The Botosii Jniripfi^^fiO ifeptilp®ig, lias been worked since 1852, and
lias a gpjyd pay chimney four feet wide. There is a 16rstamp mill on the mine.

WRh$3>jpip-7r-TTlio Wefegteir niinp, 600 feet longtywas worked for a long time,
but the rpek paid only ,$7 pel tori leaving- no profit, so the;, mill which once
belonged to the mine was moved away and work Was stopped. The average
sgfcllfcflf

t̂
^e^jVY®a£®xale^&w exit no niov (onotayoH) aifit 'to Haw oifH eyaa

PlymOFTA.t-tT1io Piyinouth mine is 1,200 feet long on the main mother lode
ft®d<4Wii?Iher cltfims jetohrafieliuYiei^SioolTlic lode is twelve lesetowideiihereson an
average,f!au4i!®e lheib-riosy WQrkfidpyielMsja$8 per ton, at a depth of ii00efeet.
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Tli$6&&r€>i $fe5rj^
;*».rL„. r „ «*w diazd+M. a*, J»«lrrfli(itt>f£tfflodi aiJad^Jiren 1 .n«q 9X1;

-Itea^^S^Wix6fitieh^^rmn^liSUyqie« Wfigris‘nemg< fTmgoBmx?.™
,

;»5Swirfp.a>i®* Mte,atoiHiIqto o* n98ooI oJ n»M
7‘^fg

Header’s Sulphtjeet Woeks.—

H

eader's sulphuret works, a™.^,aW
|

,
iulMl W&S : IXl()\;(3tlJifl TOUO ItKbjUCJ "VlUlilltfy WI XJ CCUIVWAa tu Vv

rTX^Trio

atfSBrnmittort &&*&#£ f)IoK n9°d 0VjuI ej9
'
I

"f
q_ ,

'<
-J fidapqbfe ^^i»x

ififc-*

? r f . . . rrWn A~nAu

rnm rbek m’-kmn msnm oi -wh? gum- ^ oim
rigufttir, ift‘

Wr{^w4py*Bt$8Su&$S
„ J„"e still visible in the cellar nail! Sonte^fte^lS^l&lMHlWS*
>r tea^ofotM

..nod
.How



1 panffT
W0' P^y cWeyS,eacli \mm io4 waS^ZtOh

S2S?^T6W C«5)lM4m'iJ,fcite efeweiJpp.« t&ofeensiupcd by a Porpliyn^^^ffp^^t^&’S&W^e
m^mmm
P¥pWB§y©i i*komp|oy^Mfo^^x§egii^p3p itefegiM,gp^Jfcfe®

nfflfk
1

™
:®g:FhT ^j;:

qMfefeoff
r

ffiiQ^ip^iQfeiideiit

nrp xS^'?n
8 ] frjfei»j§i^ pi^g|it©^o

Jlffr the: assistance of very

8%^l^telWro^ 1»°*^o8 .Otwvdb, bitm otdiaiv Ifite<JQ
Tffflft**# ,a4jMt taM%Mbl§£S0

%
$$k

T
Tho

5Hne 13 ™w ta"S te&todS
Ii&JMa w$ SMiiifbAr left mfiilepiUe for possessing exclusively any valuable metallurgical »*WaB*l!K

n3Sto90ibfciftfl|»rne0b^.®oikGcl streak, real rmfr^tba Jesuit. -^h+nWA. ™a +i,a, 1
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tmiefsT anctTugis.
'

''£LBT f » rr%?_A

jsJ9m l9 nIM ax, lUitaa dgnodj hoc
:

.teow. b

aSm«^toppK.H«f IiferLo ewi ba» «m*» owl snitiWqoo Him
Grafts.— lho Craits mine, 1,800 ieet Iona;, is , supposed to bo on, the, same

vein with the Anaconda. I lie course is cast-northeast and west-southwest, and
the dip 60° to the southeast. A shaft has been sunk 200 feet, and drifts have
been run 125 feet on the vein. The pay chimney dips 60° to the northwestward.

About 20 per cent, of the vein matter is represented to be sulphurets of iron,

copper, zinc, and tellurium. There dspio niillj and little work has been done.

Golden Eagle.—

T

he Golden Eagle or Vaughn mine, two miles and a half

southwest of Volcano, isrSO'0 feet dtoirgCDh. & ®0fi!n Which runs north and south,

Bn the ihl&^Wbt

^^t^^^dfih tth&t!flfelloct
^0oat 9£fr >6 sol 8,BW 93uno0a p{tnnoo eirqmel oaf

Belden.—

T

he Belden mine, owned b Gdlifdrh^a ^Etu(
tifi

r6h GBfhfihhy,

near Pine Gi'Bve^ is on a vein which
1

runs

north-northwest. The shaft is down 250 feet, and drifts TliHtfiTeefi nih SOOfieet

on the vein. The rock is rich, but it pinches 'out id places. The miiie.has been
worked for 10 years, sometimes at a profit, and soinctimcS at a lose. There is

a five-stamp mill and a roasting furnace in which the rock, rBakthT
h aao'xaB oMcoojnf ^Ifonilaib at ironiw r

tlod on

Pioneer.—

T

he Pioneer mine, three miles front

$&§ fBaktefi%sTfrdain e

a'hcfj’^k'idh a' vcitiGS

inches wide between hard'gfhhfifd1

per, arsenic, and antimony. The shaft is down SO ,

fedl,
r
?^lkh4ifs’hitv8 been run

250 feet on the veiffi - ^h&hroek yieldM^^lO^f ffde ;^atd^hM4JTKe J surface, but

that from the deeper levels did not pay, the precious : metal escaping. There is

a five-stamp mill, which is standing idle with the mitre iif Oon’se'qtfencB of Titifia-

tion. Mutt uS <f.noa y.tnnoo oil! pi) hvroaidu .envoi

Mttcitell.—

T

he Mitchell mine, 1,200 feet longV ikon h vein which fudk north-

east and southwest,; and is 12 feet widci JThe shaft !(
is dowp^ SOvuOet^fand

drifts have been run 100 feet^fi^e< $F the rock^akF^S
thti)iish&eis;'Bf '4oWfiS¥o been work&P.v

and common rumor fit the neighborhood says the Lat^e^fiorations haw hr6fdlBen

^^^thltpay^lumncy. '''Tlfcfhhk ’a 20-stamp is

standing idle.
.

*g o !:1 a J !

, as
:i moil

an the mine, is

rhriolxo rarrol

a+
Golden Gate.—The ;!GoM’eh Gate, two miles from !VM^fiB^ll8O0 cib6ff(fflg

On a vein three* feet w'ide.;^A%epth of 220 ?S6hIiids been reached,°rad qfifth Have
been run Why. -SlSWnf^^SOllLIBhs

•have been^Wfrked, and rumor :

in ;Bre°%eigl’rborhof)d sayOThhllyi^l^ ;®‘A J 1

: S45,6bo, or $10 per ton. The nfiriei's being’ opened further,
1

but h 3

belonging 'to the mineris §fiafidmg aeaxuG m ^olrloyd aav

Sirocco.—The Sirocco mine, a ihile and adMf west Bf A^olcario, is '2,
:500 fhet

1 ‘111”'' "

'%f

‘has been
i?/TO ^ 1:Btrir)

1

1

1

vi rt i f f; '/ of HBUI'XGfCi

T
o r • fr

r
7r «\ w

,
! • .. £ ,

fl
L

Ti ar y ^
r v

<a hreOf
c-^dhg, on a vcShHVhich is four feet wide, lM?¥fiha froiw4tyl x ^

’soiittr.
1

;
^^uhj^rai^o:

350 ieefi4ia^ ffte<^
r

kda!chbd, and drifts have run’tyftfbf^

nnnfTfBl’ (b^4this worked has been

lace. veil per com. oi tuo vpiu inaL'toi is suipmuois, wuioii yiem on an aveiag

880 per ton. There i^'fefio'A'giv'oril hf^lgllffi^^khep8^]^ to

two years. Before 1867!

.
0ff$ ;Mr. Tlid's§y

ttaS^oflgalroffii oild no ai ainf oannoocl Jovail nogavr lo aoaoqinq yyanibio odr ioI

Ivellt.-^T^HW and
!

t
hfibtH^3.^6o

feet long on tWB V'eiti^ Whidh- intersect Bai6h- Wflieri;
1

'o'uc
v north fifci

0
'edit,

and the other north 70° east. Both are intersected by a little vein which runs
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east and west and though small is full of metal. .. A depth of 80 feet lias

beeiid^aifhed
5

,
avCTa8’ed $14.^ A

mill containing tw,o stamps and two arrastxa| yas^egcj^a^ a^ fiinlfo arnull containing two stamps and two ari-astras was exacted in 185,7,’Mfiimfwpi 0rtJ orT ,, , 4
.

inn frsbwxllr/oa-isow brin ignormoxx-fano 8i os'inoo onF .xbnoonnA oxif xitiw /now

r/nil aflhft Brin ,.tool 002 durra nood -and flails A .fsnorlfxjoa odf of °00 q if) odf

n'lnwlaov/rlfiorr oil! of °09 gqift yoriiuido Vnq yilT .uiov oxif xxo foot o2I run rxood

no'xx lo afo'xxxdqfna od of ftafrroao'iqo'x ai •xoffnnx nroy oxlf io .fxxoo -xoq 02 fxxodA

.orio 1) nood aexl ihovx olffil bujjpjfigif jxQgjoifxfl| .
.xrmrxxjllot Bxxn ,oxxxs ,-ioqqc

d xi Ban aolrxxr ov/f <oxxim nifgxxnV 'xo ofgnel nobloD oxlT—

.

hjoaH xekijOt)

xffrroa -Ban xlt'xon arxxrx doEili i3l»0 R A<D 'OrxoC ©Dr NOiSyJ .onnoloY lo faowxlfnos

to fool cTg xnrx nood anil lonxxnf A .eftiw fool oo'xxlt ai ftps <aofxda orlf gniaao-xo
'

.qinnty lies betwexin

,Amenqap; ^ye#, g^e-nds fro^^l^§a^|e^p
:hp»pd$ry o|7|%;j|ta^gjtf, near the

l®,(15?(W^9d9nBl?!$!IL
- .'i^nY/afd%i^fP§F%fe^fefrxlfe^^gfixl1?5,de.d^8ld^PgKgfy

^ ? 8578 called

the Empire county, "because it was lor a time the most populous in the State, but

Type® Boxxwo (Oxirnx xxoBIoa odT—.tractjk1I
rY.^^i^^p^jiyijtve observe varipqSr|q^qreg[^t^F4xx^al^9^jfi^>o3i^HP ne 5

SBe^B^ffallrxB Bnn ,fodl 052 xrv/oB ai flnxla odT .1sowdf-xoa-dfio

u

Granite appears imping region.

: r
;
*^g]richq§^pi^z dnf 94 S^O^jfeet or

^fr doo'x odf xloiilvr xxi oonxiunl gnifanom Bun Ilirrr cfrxtxda-ovxl n
The lime belt, which is distinctly traceable across Tuolumnq, Calaveras, and

Amadoy
?

ipTlg]j I&rado, and then
x
pgems to bo lost.

A new lime belt appears very distinctly twelve miles west of the main belt.

In tl^g..B^dwfxFJ^fe oIjs

^,^1% ^yo^a^xoixi#! pules, constructed at a
cost of $1,500,000. Of these the principal are the South Eork, the idiot Hill,

OTMg §imm dim olfti ^niBnnfa ai MMrJtim qtirstiaH

Towns.—

P

lacerville, the county seat, 50miles from Sacramento, on the bank

inilqs gi^%;
r
Colp3p^,,4Q lpiles northwest;. Diaqi^jgl Springs, three miles west;

.j^JrjP<^f4f?ffi?}T(Mu5 ffintheast;

MMf^*xl®if^xM^Sd¥Armoo ft

-countyyhas
;̂f
^ailroad 26 miles

long, extending from Eolsum to Shingle Springs. It was commenced ydth the

fh^Olie work^y^iyt^gp^pyhcn
Itbp -pgfid, j^P^ng*8 ’ 8 no - probability of its

yg^qj^pt^ljlr^ppg.. Thp ^ ig‘-

1

limi! ast:.fWk..TOjwwvi'1'ln
XXX

^ ^n^'Sl^Ffrihes

.

degrees is a

mile and a half; there are live miles of five degrees, 10 miles of four degrees,

and most o£^o
;>
rp,ad is under two degrees, with a very regular and easy ascent.

In, and El Dorado PPPstmct

fbWSSiP- ro^%^^|t^5ftoqptain6t ;
b^s

J|}p>^Q§,cl was not good enough for the pur-

])os<?
?[J.nj^j|ft Jgj^J^.prcsent rxxtid wxis qpipjipaeiiccd by piiviite enterprise, and was

1 i uishpdi xfe'^Fs^SxY^iiftF1
’v ^cc f° lh<‘. State and to AVhishoc during the

o’W^shfelaoiyp')lSeM Pfi9 :^M§d9-;^hfeMner.%of ^b^hjougli

.ptlferq^oxqtes

for 'the ordinary purposes of wagon travel, because this is on the shortest route

4^twe^j§^pq^^t^
r
apc4

QYii’g^ia Qi^jis^nrexcellent rogdj ap[cb is kqpitjip fine

'Ur dbhlvferovbM n vd ftofooa'xofnx am dfoll 'Mm °0T rlhton -roxlfo^orff Bxxu
"



EESOIPRGEST; '(MV. STAW ARE TERRITORIES

^ndafef exipetoses fifegreo $30,‘QW f/afri A©
okpeHses:#50^©(100[I^]fo5ifoafl:;jsIwaiJ(ff(?dos^Sy^^qnmgl dteffigftte

by water carts,:wdiiffilakmrstatwri^iiHifttenwjM cdiltbie^milBasw ^bip^'-ioijwitel

be tire- cheapest’ -mettod; ofMMeej^a^be.tcoacldmgm(fe ooriflifijcHinfoiidfiit> T&ise left

diy- it woiild hibeffiodEepJ^udpwdiiMhrOTafflrljdrdbBd^^^

Maying deep rdts: u< L^hhh|ron^fodr®ofIfbarexp&isfflbiokeepiaag’afebeirlmbgmeqrde®
is.required fc) ketsp'jtfhoxfodTOtddn^nTqq^a^gTOiteircgdaRd 1afp iffor j^oecpriM^ dmtfk®

rohdy and If) span^<^ibb!rs4adw^nk^torf(bmtii'ed^eca£Q piik’pkiae M^sffieak^ilgoitf

down. : ffhere w’as'a : statidixdrf:»tfee®iclclde obfke/snmytelb anfDwdfeia&en itf

toAsnow a/man started iwitk, alelimvarideai.Jsled inoeareb dbectfodlto tbe^eiTdiafiMsS

snow :

belttianrd: then drove; bagki; ’-flMtoitaok toi&erjteaiB^fiuacbiflketir&’sfesflnd^

kept:going as fast as they ooaiiliricpii:tbisiwaylhej^owAwastipae]ied sdwwi®rand

tjiea'oad was made bard tafadr/rorfenife(^efcm2^9#OTftdgfoj©gasK^B ,bB (shovel etKE*

snow from the road, which would iminodiMplyi -drift!: fulfil sThortoH doeiaboffi^

horse wagon from Shingle Springs to Van Syclcles andi;baldlv:is $iLt9iS®pi{ki®©&

fourths being for1 the eastern trip. Most .-of;the b^i'ghtpTiowesrfir/has ibeen * carried

in wagons drawn by moredkM*fomr-ihqa^aLid
two: wagons; the second wagon being sniallOrmtdrifWened^
first. ; AnordiUary load fdr-such a teahniabM,dpftipdmiid§S offlfe advantages:©!
haying two wagons instead of one drehthat <me wagonplanless iiina(Mfiri a'gkbst

unwieldy manner, would notbe strong enoug§i> toilhppoillke.iwpight ji thdltheddo
wagons do: not cut up tluL-roadp that if. there Is a!np

;

icbHbl fc,- only ailsMfell ,paab/®fs

the weight is in it at a time-; that at any steep quick in the toad therwargobs bab
be separated, and" each hauled upyjBeparafeJyipMid tbabaqnbi'tifaxflsfeffiWcab as
easily take care of two wagons as of one. Tkmw8fe?e%the ;

4iEste\\^^ffnrifeaibodt

$600 ;
of the second, $300!; aand-of good mules),:$1xO0bh^ aslotal

cost, exclusive of harness, a llhesioll^.'esn a 'noLmdgtxa^IfoprSLbhTgl^; S|)il»^scto'

Van Syckles are $26 25; and the total necessary dutlajiroii &(tHp0#24ftoe
is the most extensive toll foad inlh©iTIniftSltStatefe 'xod'iB

0
! hue aqillidd odT

Miscellaneous Resoueces.^A condiidei'aldlm part MathmmaaMi&t usprlqfci®

tombstones in California is obtained from agiiarble qudrty gt iIirdianlilMggiiigs.

Steatite, or soapstone, of very- good quality teobtaiueddfEoibih qnapylhearaBlaS
cenville, and numerous places iu the county saaip^syiaoeliall^ikfe) sdidaWcrfdlEne

that is used imSanFlanbi-sco for polishing 'diMa^ii^pdCiall^^nveae\dare.
t
ot®h)e

cpuatyhas 85,000 aeres of enclosed land;)22A,l00OjacreshhderiCui^ationpli/i64,
r

#00
grapewdhes, 91,000 apple trees,- 52,600 ,^aeb tre^p)sawkoM|©OOjOOOy^0@t:Af0fi

lumber: annually, has taxable properly assessed’ ahi$%51l9-,01M)pandiioaitefJ5i,000
votes. Agriculture has rnade/mo^eqnjOgi’iSs iudMsithantinlamy ©tlfeinikonbfeaiH

ehunty, perhaps Mcau^aaMtlopiioxhnifryf^^eya^a^wh^qt^^I^sl^iehiiregb
and canned fruit, with wine, andwiihimanyfkindqof>Ave^efeblesijL3®fep:‘posyesi
sion of fhe -Plaeervillefqad across the mamtaan®has ddheonrfetot^Alniii^ dsttsidess

to the county. The Alabaster cave in the northwestern corner,find Juake>Tahi®$

at the: northeastern, ;Me both places nf ^ashioHa.bl«p'<Bfeiih grrislo xoO odd nO
. aThe BluhiCsanmel.—-ThereMABeveral«idf.bhaiihei’s lie Ifk^oradoteoauty;
and, they appear to.'.belongvtp two diffierbntf&yfeteE&s jffi£/dr&ragefjajid ppited|o©|

oxistenoe. They may bfe distinguished 'gsothe oblrfe an%lhe.fgrayjcaeu®«ditgjtto

TOdtherfiefiaont nx>grabaTfo®hd inbljieiilbedsriotThcoldlhibfislpmotuiiutime;

and. only one blub Cliann0l:hes,]b©gbildiHtmei%>drha©rlohiv.tHerdaun'iy.dtdgiouiia

frMnitho northwest to the southeasf;Mearlp withotkeicouile ofirtheABfetta^audfiiaS

beendound at White Hock, .Smiths! Flat,:and 3?g5®giwaaiiihmi^rn^lD<^mEi^
is 220 feet wide, iand, 250 feet:above the leve©bfgWhaver

l;
brC'etoa 5EheaihaJn$di

isnever less than eight.feet higheiuthan thedMtfuq afilthMeliMidelc UEk&s^tmM
klmrder and j more brittle, ahd;:oqntains(niQi'c qtrarfed^Bod qqacfcaiiktfiagrlufeifetej^

atMdpbbbles smalldi- ancl more: uhifornf- hrifemAthamfHT grd^^oandhtgni'^iM®
diatinplp with its- weMldofinedi.baidi9randhrdbe^w(^^jlng)®fgla^i4o&&lltebed
in whiolerau a,subterranean stream:©! wider^iat hrbkeibutiifc spilfflggbiicth^<iild



S WEST OF THE £®f£J£K3 JM0trSI®aStH>33Ji

syte,Bwi^Ct^^lcaowel3

j

,«^oeiiixMiM%Si dfe^ (SS^Bffl^ eanessk, auBdoijte quantify:

®$gKafe®hwfcs sufficient tgxffiippfy/PftaBefeffilte; when!ixtohadiT,0 0,0)^habkantSi -A
tunfeeloMta^dfiiy woriringdufthb: bhsm9d)£iBfeifcgtQ»iBJ*meka©itt a :across

tbi£ aaklv tiMirael, .and ; theo strx&nmrdff)jwaterLn^Me|Boliia3.oiheiviously rpn< xdown to

^YefcererdriHthenbanbntoxffirOTghdhidtta The tunnel

®0fiipaayfMdxl0fc’iW^eD4oHfflteEi^er^lSoWMBft^xKii|3aH^\}3ute±iie South Fork
Qfet&b CMmpanyr/ wMGkiha(i'^reti©uslyii.hpprapaa&ocbctdxe'f%Tatex of Hangtowar
ereekpteoMgM suit: foq fhriavjster' idn(4he<gi^uff(hFha4a'H^ngtavi5n •. cfeelbxwas Ac

^fefei^afladojlfliidt) M^aiw^dxitcrb^^ioffiright* i JProfem*B?

Sifliitodjnt.wsi& callednasi& riitnesa Jbytfke defendants, rind after examinationshc
tesrifiedaihktofhdxwat^ iun/iateiHarigrtd^m creek, but that: until-- the

tunnelvwas .dufdheir only escape was at thespridgsen the bank of Weber creek.

The x^lanitiffs, aftteseriiig :kho tefefimoby, diseffiatmderi the shit.: .This is the only

e^tkai«s®nMota©.dflh ld^al ihVesti^altidn intd t-hb chairieterof: amancient aurifer-.

e®Bndli^&alet !ih Galffirinlaan aoBFoyS nnV oi agxiriqS olgxxixlS raori xxogaw ©a?oi£

hoGiMY CHANXEJ.K.-r^-'I.Mxe'ghiy cement is in several channels, which rise 20
Eaafe&dfo further /eafet- of BrocfclisSV bridge,' and nmsuWestward across the blue

ehannel/hod. 3kmhigher levelin the divides betirienthe present streams. : The gray

denserat isrirom 2©
r

to 5§Mffie6qlriffi.) .hfichisxdbund obbotksidesiofTEangtown creek,

inebigh hiUsywhieh have been' prospected along a length of 10 miles, and worked
with: jjhdfittin idahy places. The 1 old channels wete - cut through by numerous
ravines, JkMch effiried Itiled igold down foolthe iCreekyamdlthns mado the bed xof
that iStr^amrich as it was in barly days. The following are the principal claims

on theAYefeer;dividef.sonth ofi Hangtown creek, : chmmehcihg at' Goon Hollow, oil

theh©rihf8i^eg?ahdrhoih^teastwardT .ono to an axxogxrw owl lo omo orix© ylxana

Claims Ori Webek IIivide.

—

Aldersen Brothers Hydraulic claim: has been
wOrl^edfdB years, has ipaild iai'gely, and employskix men.A The claim is 150 feet

dMjh
1

,
arfit UseqriDQ inchediobwratiaexma Inlot odl ban ;©2 02$ oib eeHoyS n&Y

The Phillips and Parker claim is SOO ffet long by 3©0 wide, and 80 deej). It

ejAphs^athfiifemenltaM irfflqpfflEyfew®fe®xfeotiihes7.85ioaTJoaorlI aboaniAjaaosiM
;

•idfih^gltalian; claims lyQOO fedt long, was worked for years-lry hydraulic process,

T^fffichWxtherparf) hrirffilbioughtlouf tlrihogh hotpii'p,?j4v lo .onotaqnoa to ,otilnoi8

ThAWebffi- ridihr is xWorked as? a drift claim in the summer, when water is

sehfbc, .amBas )alhydihdlin|elaim;;infHrefhhatfeaq nlfe gdehtscMl'geipdyi boa;

:i0
rChe 'filiaiin of thb/Sari Francisco Ohhieht HravelcCompaaiy is T

r
2 ;0© feet longr,

tanning, sl^C'idtOtlti) other claims along herb,, to the middle of the Hill Learsago.

Ajtunircdwxa&rnnSOO: feet into this claim, and was abandoned because the gravel

vribitooxlaardfto wash in d sMbeu aThe company: are now abouhftdrpipe away
thefacrief tlffi hill pr'cparatory to 'openixrg and retimbering the old' tunnel. It

is the expectation of the crimpanyto; erect a in ill to crush the cementl
wliisthfe Buckeye claim the fade:of dfeohill is bring ’aiway 5 td-knakd :ramn

fejilaTentgoifc hiill/xmrioo rnotaowxirion exit ni ovno rotandelA edT .ytuuoo exit of

On the Oox claim, Goris* pan isobring tried for the rednetiorx of dement. It

is a- existdkon jjaitiy six tbetrin diameter, and 18; inches dexxp, 'with lbnr iron arms

projecting haeao^evel-i.iwith 'the this pan xftxgnofe :6etrtraLvvertrcaI akis>

»jicl,lfhs»te£83]i(.argi •.•project thiee®#ong wibifght-hon fingers, reaching downto
Wt®in tanoifflqh iothithfeobdttomfefdhbx^feaai bdiEothehottom are aoairriib'rir 'of holohj

aitoeighth,ofcan>inoh.Wrde/and'[ba®:anhiehTong,thtough whichdrilesrihexpulver-

iaedlinat^jtAscapcsio The jbeftom is of whitriehilted; irdht- A charge of : 1^200

^gOTmd^offKrineiAfisithm’wnxip^h ifcreaimbf fiMinGheS'®Priafef is tiinied' onyand

the: :
arhtsrjxSd started,: making 20 or 8© revolutions per- mimho:' In seVon

njdniitesfxxaid alhalfxlalh thh pebbles ahxlxjtoduihlri’S'ate wa%edselfenj:aud they

^d<€hsehh*hfedlthmugh h gate intp a sluieeipfepareddor the specmlss^mrphsn of

cMi^ingtxthern>offr:. There is another’ shiicetor washingxthe'tihe mattei".: .S0haccgr

Jttgranflodtsohxgghfgkoqenpy two iHmintosundratihalffhattlteriisehargingigate is

tb ; fcfei idnlarggAy^p tfetfth^ldisdhaxiigeowifl aaotr oedupy more: than a qukrter of
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worked m 12 hours, more than would be done by j§df-M)®ffifif $!#

iiT#?eAb#e^ j WWi# &wk

,rpDWJMM i^-rsup-

inch plank, laid crosswise. The cost ot the whe'el was $ 1 ,0,0,
; ,
$pd

.

rgj,]

p

_ .„!___
‘ ?i^i>pr| in

ound elsewhere.
. s fv ^minlo gur

oizoH

vgolS adT
vorked, ,three

yeSS
n in, n n 1, .oilmydr/if yd Mmw.ai hnn ,mfcIo Izan odl dliw

im%mi$m>m$sBm fete
Stewart and Hall h^ft^Li^f^^cen^^ ^qght-ptamp mill, which is

n<5w standing idle.
lorrnnl odt

ar II .otod. htnidh J^d Woa .oH died Ifidl no aqmfio

jJyhsw

M£ua >ag.r. Twarrsaireny yneiTioyxraoiL 'scTi.aorrri'rTo^'doaio .j± .amoinou auojyamu

k?lrSe4i^
_ . .lmovooa.il) xevg&BW lolt.uq oVt .tkula odtto %'ffif

i aoion 02 Inode

T . .... . , , , , .xocl qrnnh e nr earn e dtiw

}$ or»e EiHi b9w™ to;wm
r̂tv?-^QaiiQ^e_ol^im^^, hho^rep^

T̂JHe nolrest

°m™ —*i»™d "yfc$#d > i-iow on nood and

mm»K ox f t nmih ol

]fW| &,P-^WiP/o^kwflt
.hadainfl ai Ir eioted oaqelo vein einoy

BKOiTAjg-osH satiraiM ajjiyaaoAjT
much profit m early dp,y^.^>pl.

(

th,pip^%y AW§

-te %ftW# teW?^l?^n®.^pM^S-Vas
a slido -which threw tire pay stratum out of its regular positionhn tliisr.clnimprn.,.

a shaft to be 80 feet deop.



$8uM&W$.8as sr>

limestone boulders.

the shaft. .No outlet was ever discovered. ,. Brow^Svffie,' at* uie si^e'oi iim inaran

/laayf%^MWcfei

i9. ^irrbf t^^&me^maM, tog-ether have-
«l™,,+ on «4? A—, ;j:—:—

~

:n „..a -u_ i

providbbfeati^ xirxroxjiaoq xelngoi eii lo too ntotoxta vuq o

brrii .Ifew'gniTOq &i qxarn evfit avolqrna ,/gnol loot 008 lonxrxij n arid oidQ axIT
Each claimant may hold 200 feet in length upon a fedgftj?§^oif withMMi^/^ifgof^Wfti

made accordingly.

x the

e^eerc?
qooT> loot 08" ad of ttexfe £



EEsMM®1^ RIES

not 7Jnorfiiw jukiv; Mad ad Ifxpiarqirifo pa ind ,f

] ^folieast seven.
'xitpea adl 'mihe -,

company shall be requirediiteq^pPM <

letig'e' ©rdlecfeda^Mahyr themafoindiid ini©verymonth iofgtbeftimfesaid'lclaaim) is held

;

- a ^ln£m.v^i&iaJir(lra.4^r>soani 3^_a>^iraW.t a-tUM^Ab lafjTOOat Si ,faLf>io odt HO
ILeda lafnooG’i toniaib.blsS

doee to si9dinafn aril 1o satsinn

doOfliefeai

•ecord

at this notice, and runnir^WAl^ to ft

intend to hold and work the sarhe according to. the lav

Said claim is situated in H. S. Hulburd’s.. ranch, in Pla — ....,

gvuD UcTmdhw JwSflo rang am pmixfo xallfima ad -la^ifir 151 fnrjorcm atanofltorajg £ tarn

oMLji Jm$ t bsoo9'i 'io.olnb odi moitgillaom jya nidtiw.Odli bna Jyioaoa adi to a&Bu ana mOli
Notice is hereby given that we the undersigned claim 1,500 feet each,way from this notice,

Mi tavanadW

mining
adopted April 7, 1863 : .uoitoaolax oi ioaidxxa bas baaobxxBcls baiabiaaoa ad

No perspin shall he allowed to hold more .than 300: feet by location<pri the same ledge* but
cgqrhold 600 V

1’85?8PWBP
discoverer of a ledge is entitled to an extra claim. .•> j r r a a
qmxda-Ol xs bun

t
flew afosqao’xq torn 0« irwob gxxxxrxxxrx iinxia a yd bnrxoi an

s
smxxp

A notice upon a claim to be valid must be written with ink, and .placed . i ipon

a board, stake, or trge in
;

as conspiobqusfpeplace asjpossifele,: and upon; or>ha near

Ml 1®08 L%c^^|§%pipsb^iW%fe nup$bprx^xl6ftie!ahhed, ^SOrsWfe^
a.s acctirately,

;
a| possible the- bqupdaries : theiioofy .oopjiaining all the names of tlie

_ql§iip9^tSj

neorg J3 jJiiw aotmfq ni bogttxi <jToo'x xxoddrx xa ai

n^gtj@§' PtP9i?j

?| bx0^iSk/jtei(f]&
C

fe9‘is^Sf Olllfe hefehOfffie e.«pirhtihh bfe'iyhidhitime

•fi^B®yi^i^ob?ri§9SS^pq^'is a%
e#h^phtW:Onpt0^5thw McfeekoOfeMo npxbxocr

a xlnj^iepcp

person, who sh^Jbo^^felgrgpt^si 'EH sfeM fjOSifetlfeA bql^xofixSrblr

t?'atp^rr-syhpsp '$§q8f8k sj^j| b?i^n^ug^fS6[ M Qfo hn.^hTfln[®ifnn

xloxdw uidv n rxo

xi'grrorJl ^asoalq

ibx won ax but: oldnulom ri99d ton and bull tx^PAftSS'hbanf^^iA mfi&ia

contained within the space of 150 feet
;

__ rc\o-
afibropaaiy’s ;ctaimsshall ^jd^e.dnS,Q^xfA ttenlerf^th,dn,Myiqfl#S0irf>hlf Pledge; •:

Ul odiu 111 1 Ho, Lllvt EU lllUvl U1 iCCu „vli

name the lode or company locatingjnrt 9X11 gxrxi09'i9 bfre Jx 'gffiixoqo

Said notice shall be posted on the lode, and shall hold the claim for 10 days from the date



mxfflrnm <mEmm wmsMtik
after the expiration
yn.fiqmoo nbiFi

;
bidJlaobkeslof[4^rt0fmini&glclaitos*are/ieqrwmd ibibeirdeojirctefll unlefei tab®d is [b'eingtdiaaie

on the claim, by a recorder »i$dio
district recorder shall keep a^gQofe t&fi&fjL aJJL claims, copy th,e .potipef .ftp.cl, giycithe

na

,
._ 1 r trn

min^’ WHhthef by sinking shafts, running tunnels, cuts, or drifts, whether on the ledge or in

he

be considered abandoned and subject to relocation.

*
, n ® , J.,’ TmfBrot.Bli^XLB Of DOJil ipra 31 311001 ,8

,
io •Mov.ooefo

quartz, as found by a shaft running down 80 ieet prospects well, and a 10-stamp
®S^li

i

bgdiiigfppi <2lrd flfrw nodhvr ad lairm bilnv ad or midb a rroqn eoiloa A
i$h #£ ThfA i§

©dtfcfe tliMif& fe»f 852, And wdsthvbi'tedd

dP©0§t§ft

andifpdh§ftd!h% dfeM1{fiftl

iibt;i 'ta¥diigli 'to dotAthkhce work upon." The quartz

on a vein which is 100 yards west IM^I^fid"‘is0S^
places, though theAtfMikg&dA A%hk§d^h'r‘fbh^ ^ig^^poTMW^SSff^tdiidh^^v^ite
tpiartf# ^itlp geaifisso^lblMlifslatd, and OhcShiiddMiB* pfd|>bidioii dfAtilphurets of

iron and lead. It was worked with arrastras and paid high'phhd T&-
ih rniilhvas erected . hut that has not been nrnfitaTde a.nrl is now idle The

^ ^ ^iUll^F®JnrJd®5o.yj3rn li alntoaim radio ynn 10 ,bfog r
i9vlia paq

feefr Jnjngpd^ftotfmna hwa jfestoori$<f,

near,•I?laceiwille.-yiiThjb claim was opened at the end of 1866, and yielded some

If ’Wmajffi l||ole|off|j
per ton. I he vein matter was much of it an ochrous earth, intersectedg^gfh

opening it anct erecting tne iwi^nidnool xa£qai0a

oinb odd moil 8’^ub 01 lol mislo sdi blorf Uadi ban ,oboI odl ao bodaoq ad lieda jifoa bia&



aft RESOOTBESlIfiirfi SY2&fi£ I® TERRITORIES

liliil,j,w3aicli)'i&Mle.boA dew ^tetft °$>ck 5$flfch*W sft&£

phiMfttsuoirilJ orli moil omoo iorr bib tndt door fflO'/i Ilirn eiLt^d tfKmradnt 000 ,
051$

xiM^MibrKifiO^frbe MamrUts^ nikf^eti^ a

veffiiifewdi%et jwi.de,

bein o' done. . . .amo^ owt 'gaiuuiri nood and Ifim-'ioffiw

oMgdTn aiwbitoqvbidh gnigymorRxyres<ij Usl 0<Auth6Mf”M°ntfiS ufflk
' !

tdtltaeieasfc Mian anglbcof 8Gfc
Q
{ ?./JDhe'i1S^^bgi^ll^h^fl5 J,blTOf%lS^',

'&9lftHd'
!

'

foot wall brown slate. There is aotlffiliOlwL DfD1If^^dToffft Tftftoil'RLYSw/,|! Wfe1®

isanos/niidli) ovnd T{nnc[fnoO •griiniM bfox) do'mdO noinli 9dT—

.

hohuhO KOrall

millpdfc30 stampsplatobbdbOphrcSihgdd f’o beWrfectdd-oif tlffi? riSft?’
°'f

f
v' o00<0 1$

1\1 ( ^ ^ ' 1
’ [

.'

'/ | J ~]Y
/

J~ \ I 'll /

1

1V1ATvfn<7nmn J J 1

1

ii t>fV. / ’M 71 ^ 111 t f-. 1 Li 2^41 . ^ I fUli f IV'O'i [.•1^, ilU AH-Us

ciation)03W® xslaians c

parahlel-Mth ikvr A&df£|)th

mill, made to run either b^ sfeeathhdf e^Mdr.U' Th&°M-lffiti^dm4 ^Bna^'^y
inyesfed, $itd0,000 imthe propertypMkbit'is (s'iiiid •fhby4;re ithh t,dfil^IEh(^iMi $$m-
pany mining for gold now in California.

erentfcdmt; aifeodt df)“il2&[6d0^ i$dfek sbhtk'bf iMTlofedokb^'W^^^T&iE bcffi&-
8E

pahly udder renffesemtationsftliathJhh^i^n'oSfe'eshMy th’£ftr fdfeftWS

luAIIJgiJ -UUJJU Ui VV Vfob*V?1 W 'delUlET3V 1 JL1U* v

A

^ '

’tejsBkialA'GrE.^Tbe Hefihitagec^teep di& 'ndlfes soiMf'WfEl 9$&rMb, : a$ (S^gtth

Loatfy dsbjdna ai->poohe!tiifeiqo'a|id'', o ^

A imiM (was erected Ml ii8§&oaMdil&tefei <dsi#n.

waslJerdjbbsfC^iniil^O^j iat qrittdgto1
©®: #1^50©fi»y a9Si^dfic®lffiiaft^, ^kifeh}

;r

}5aid
B

|.

8^®0@ifMd%eajBfwe.vnTliS' veFMSfe <lffMfedf dS^^W?7Weei
been reached. A tunnel is being run to intersect the shaft at a distance of' 170
feet. It is saiditkaih/fe^EetisAidlfl:gt& (jiMfe^'iof,/)

^dldhirl0^hVhffi^f/FdAqr
milIcngv ibiit nhost/jMi(kiiie^bM'xh©letb|^e^bb®^^i.ih^l5i^TU§e^mfWi?l^^?tl
moitanro Thfenline tomw difcj&wetkdoitoy platy<Sf° (Ai i 'M$o#btF ftpjS rftM

0^

streltk of"gxddjM'^aiwelirtflbMcstOpliecifat bananodf ovi I daao

Ukion.—-The Union lode runs north 10° east, dips <k&UJdt-' Ml ‘'dligdUbf tOO
0

,

a4dd®faj^^dd^afee1dthfl!ekiddi§latbr^^l¥/%fedh^^^^li^^W-P^MM^tBM-
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^ fitcfeffiiM §x^rktd<yri^lin3B^(iQfPinf^ tfeig&Mi-
e||L

f 4tf§d4W’&B?£ tongbwma. oiWhxxcstopd AMli ofothelAhsifi

fe^-ilfegrtoAlejteb^lsi'le^ abtlfe.j»Mlj $450}OOQo

conjectural beyond. the pay chimney atitfet shaftLrrd The (iyshmjifenlqd®Gite-Mbi

^|hf ^^SQ^j^piaacV»ge!am-aI comAe, • although; fcMfre

api ggfjjrg jjn^b. Hup. fit ^/hlTy®f; Oftyf^jrrfheUthiob.) iandjtke) qaiartzf bears<a ®trOh^/
lbsembhangLtqj^bigf(il^AwP^te ©®ie.. {fiTT©dtailsJa®h bf amlrtelahliiidial^h

aml^herqia l^l^vP^tbPgqigS ^r<th^)'^at:efii£
Jwsd:hn ;ffiWi¥/vei!iT-hagimnWft

lJjQa ^p^[dl?91?-i[o§Pi5#I0^ ljb?ir;droppiilg#owere jysedy lieh And ‘yiohledfvmbrgtbiSia

$150,000 taken out by the mill from rock that did not come from the UnionTfitaeL'

WiLDEp,.
;̂
The Wildeiy qqaj,d^<jjnjn,ei,;a inleand a Miferoe&S of El Doraioj is>An

as79^lr1̂ K^9tl}Y^^iA§J^i^^fftllS'^ihat9yj5teMgiaib(eafd;QiEi^obikitei^i<&^feKipv

water-mill has been running two years. .eaob gated
1 ’ocaiioxtas.—

T

he Pocahontas minoytwoiniles souffibfeEridomdo/hastaxyMn
fqm'.ji^e^ widfi

f
^nfb.a gfiy, ;cl$ign#yi{fyiM&Q ifeef ieng,tAveraging t$ild /poritann tfrkgfih 1

i^a^^ta^n[^^[yh^
r{hgpi|^i^f^M0l%d5fce j%k, Andbjbas xp&M fe^itg&L&i

a^djop alhige ^pr^WP'AhoPPMil® Jt%xm»fen ai e-ieilT .olnfa xrwoiddlnw tool

Unioh Church.

—

The Union Church Gold Mining Company have clhims>au
%ee vpinsj

>[
,1

f
h]’ee

i ,
pulps [^optjbqa&t £ef[ MdUomdo^eaThe.-Unioneclaim happen

w^qlgSiifgg.jlI^-^^^egp^t^dgbP^ depth nf() tLBOiife|et,nand hah Abided cab*

l%gp ^qpppt[plyghld^ f (^hffOiMtWdtgr inoiddscpIfM# moffp'M# iFiblbbjngrtakbAn
out ^p|r0,to

;̂

^Og§ji}kjggfa {Jbf [Cle^qmjnfeSvel^im ist-n®^v beingtiymrke'cbandtcfehe 1

ban eliai &
t
ear<n noabivnCI odT—.*o?,crivA(I

.

G'RAy.-rr;rhe Cray urine, fhr<?0: mitp^tfeagt of ShingleiSprings
j
1sta rich deposit -

f®$^ ia<fesd't& one* beeafeion specimens worth'

$10,000 were ta^gq
r qqti i$o OhOedhyed ©7 ideplArofq&Ojfl^etr;hanqbeein S&dkdfc1

Thmp, ^g?(4i95ftMlTdl'U/sf(bU%A% tfib&jqnxiQ nxnxxsoinoM edT

—

.amushthoM
.

.
M%4dte§a^4®f8ft»dteofiEl -I)©fadogydidBedr$8^00

0

iiViOm w§&grgp$ed .is- to hSAIto jCbhMderabMtqnantitiesv
0^dJR&StMpilrfei%fflift^UbfPtles .<^p^d^^JUoi^’teIn5£ih rihTfeveitail ^edtfsyu

%}TfM g ,-§^tS,^|# ^eanr iindll -is-, to abet build -.->M depths 1

^fb^Mts MA^tbeemnnsg BO^ffe^febniheWekigi erodT

{B%bU9l^414® E (b^^yiTQbfiE goMh'OfiEbUdradoj[Ms iyiblddd:$e nO;j0t)Op x l

dREE^bflfelei^bt

|

ixrTj^e^(gc^fEl^ia^)dt©pBD^b)©(H)icliifefl^' inoMmeloTt§>

v

littE^cliimneyS; (^gg^ak^QMMsfe iffpStede waits iiifo@-hfcli«|aq

mpUpji ^b^YMtWfflelihirayitpjfbe -^tatmefelSFefvaddjie urn of ebnxn <Ilxm

-Sfeifflp f^ty^il^^^g^j'roqikqdei&boiit)AO^MWitlteawi i

arrastra. .niardiiteO ni won blog rod gaiaim yttnq

Mfcgjrat Bnortfos^iilb,

is^^, mrpw^pjr^rugs 0®^b(3Td[ 1^e§t,piba%fb@i an# ^OhdlfiSffedfcj tihiekp dndrllasne

fobtxwspnq
^ fgg)4f<9i:rfegl W (thd>y

A

j

[

payiaMfikei^fyi; xfi&Qbton^hadfetn

bben worked, and the yield has b(>p|h^Qx;pdr 'toil£idwdlm)Tiidl©nlqxMglijtT(staMitt b

m^l„pa^d
|
puppqgp,0a T^®adsfepft^®n^nit(iHeli ndT'-beimgAtemlttM

is ibfltbev^tPffiteg§Qfit4h^ glatgbtpiupffldiotoAftrifch: sulphhrdteoT

#/l§)0i;at[Erowh®ville, ifiDbasra vein ahm-* 1

lap^q tbalfapl |^ie|iS@Pg§^See Syeastamp milbitwhich^whkt'thetw

yle'F?': bloMh}7
, 4®%1av Tlid

1 average ejireMli§0$2-&tb

pmv-toq^
ooriJ3 tarb n In finds edf foe^fefai of hot 'gaiod ax lexraxxi A .berlone'x need

'xgUbfWjfffiUftMbehThftPt? x^p,ne$(ppghlM%) a^MbrkaitjEtfiAvnaskriEeia ax fl .feat

IbPrUTUUUt ^UrUFlUff (bDOtEtfeeti,lQp@d(ifefoLlrhhilpS)lieiith^sbrof I Cpplgil-tnr

tojfjjj ycqdf<pgf ^-jJppbetwMq gdahj^eoQ'Bddih west andasMT omxtfaem
east. Five thousand doj^p ,W®A'§[takfSl j^£>®^£epodkMtlnii^it^ iDhofa

mjWd(P9Ubi?iM OPT^b aqib pano °01 xlfxoa axxxrx obol xioxxxU axIT—

.

hoiwU
_^gEp^y9qq.-^T|ipp^pp^^pp^7pih£^A^nfoiIfiSi{s®xlthwest- bftOeoii^ptowAp f ;
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ba^lifefer®penk1r/b^l^Hr(®s^mTk'elr4fl® feetlfong.loAoMf&tatpp fmlfc>hp£>Jhst iW|[
efcecjfeetlj toftwfoek i^arnfc Vet>®OTmnepeeflosfacrushingdw bxin .egniqqoio -iol fxfgnoa

-o®iur©5k.—^Tk§ ffiaylfoMteq£3pO®0 ‘feet idagyierlWhisMcl M<
(Mtox4et^b/)0no^fl(^©-|hatimi^in[)»MifiiOTilsKv0SCtaJbjdGB9rfth7gofatb0a$t/m4 i^tWch
feet wide at the surface, and six feet at a depth of 100 feet. A depthpf j

r

l07f‘Jeeft

i

has xbteem sdfefaeddpp £^mahb@7&n#hfc'i
c
ffifiav0tfe^i8%niireflr^e^l/L,

13iKiwelaTds

filled with seams of slate, but the quartz show's free gold ipiklhparts of fhe-)iHi«a !

Th^rii)<ac)Ma^l^>itty!g®ttgfCcfef^o feefcfhidk iiKpfeeesi e^be^gst^alldscbasiM'd
^ra»%e/dheosast:shat^dt ^ker^dslilr^iniilot &9ri9qo naecf and hxxn ygxxol l99l OOG

Rosecrans.

—

The Rosecrans.®ia^,9^00rtfe4fddoni^,fM5qis©fthfea'®ryiqr'gyHitttel

squfhii 1 .THqshaft:d>ff'down 4d ftefpmd ®04^fsJ®u®|p^w-a-Gagt&!jS miihyMdkd
$1© on an average.. The wein;bas^beMr!wnhekiepedHfor.g80i feet ahihgtthemiriaeep

aiichkoshqtffegsild'all theiway.00 oaulT .sfinxxp snomlrixm baaoqmooab do ame9a
9 ffitnE*r|^am^4Ilhe ^©latercLeadjifeifee Mfedls»ii%aB&aGfeo^etowh
opened by a San Francisco companyko r

fltidept^ ofnSMhfeetxaM>toT§<»^deS)able

-

letigthrg The qupffeiS iMx^9vvlthihUd'^hi|®Eikxid>ishpwd y sorfiThue'speqiiQMs,

buthlias f&dt paM. do Akyory 9@hte^<20xstaMiprQhilloha^ibeeh fefdoted, ifad Mbtfufe

^SSOjQO’O'-hawd bfeeriunvesfed xp&manfently initfeifhiaeiyI
<

WsofIT hagisoasetkacI

a Cdllihsfmine, 2p%M®tec shute;x&ffJ#eorg~etewi®,i the veindbasi

been’ re^^Sll^.tet?jb^^#06he sshiffttobyoa Mte^a^OtJeelf 16ng. Theweiff
is eight feet wide, and the rock in sigtexwflllxyieM $tl^p®«{ttihgi9 a/xintnoo stump

i Ai.p4Ma—4-Thie Alpineypn the teniexvei-dpi® fbpmfeetia^^epS-ahcbiAirigiwiftQi.n

attkstrapahd 'obtains perdtohi laTlie qha'rtamhdgkeiehthrdugh a.tepm^!g3;5&

feet long. The 'Mount Hope (tempitny; o;f‘ ; :Saii Prarieiseopowif a claim hf<k,00'0

f&#t'-adj!oiiting)tbe' Alpiheie The hein :is ste feet'wide, but is 'spliteup pofisiderabl^.-

TtfeiMaftQidj‘1h&ebdeiqr/ oxihrx odf 8581 rxl .honaqoox uood ton and 9nxm odf

The Philadelphia Slide Oompany,;atf/'SannFrau®igco,cOuiwfe^,®00 ; !Feei ^»nca

vein half a inile'BOuthpf

^

f(Irebrgetbwn/&ddx have levied-Un assessment for : tlie phr-

pl)fe)©pieFeetiff^
r hMyfin^wdxbseoiroirrA adt do drod dfuoa odd do 9bxa dhxoxx 9x1j xiox

' Ther©li;ppeh‘rmine, tMWUn(hiaBhalFaxMe®%5»theast<ofa0rUo®^etotvWjxfe 5f00h ffeet

long, on a vein two; and! '&• half 1 feet wide, running riorth and 1south >betWeen $ai

grknite-&Ot wallxnnxd'a slat4 haiigiw^ walholTMfe cleepbsfiWorkings are 809feetr

fB^l>thecprfadeiuxpAhhtiig7td0shbp1pnrfnqh^feIhav^^e^iidfash’er<k|anjdi^]jfe) Jdeldx

W&s%tfe peidthn

g

xWh&wti&iw tftanipifkiMchvMoldisxndhruhningp 9axi9xnxiii an knit

W’ooDfeBE.sd,The Wtmdsidfe mine dn-'Gh&getowdxiis xxly20&' [feet Idhg, on a
vtddlical-’yeitpewhidi isdWtdfeetfWidelahd^tmifciuofthexxskhttdiiispuithwest Wetweenl
slaterwall^y0 A

,
8BU$)dhisebeemadpkxMO <fe®fy adds drifts’ hah©<peen ;rdrf'40 fefcfci

bntee Veipi i Thejahefahe yleklQias bhqh'W^O xpefchonxfdr mill [mdkytexclpsive'x

o^^petiShdns Utetth'x^lhyOOOjxxijOHqo^eSdcfeaMfcMyaamadhiofi'whckxfWiasoflotiSd/ho)

tfrpd degedherffwithisehmsxbfhgol#xMnffiag ife that'xaihbld dhi^it54-cbtblfeer

used-' to extt it:-.
! The- pay 'chinBiey dips to 'tHexnctetlttleQStaaBBhemas/aihtWixhtarripJ

mill dpiwehohyxihiteiepbvleax/ibutxitohamh^<xxlidtle-otbl <b3?d&&&l|yyt$hq<Miw© havin®!

boon filled 4%h wateirda^t’Wiflteixi TMahode isfxridhfin ' sulphtuotg/add ;hate^emhi

liar tefehtsqxP^hlpMrhtS- abdhtxakvei^hfhKiixa'ffldhch thidky withxtrahhhei’^xteFjrs^ i

rhtfflin^fl-omlsidO!to 'aidd/$ M^t^Wdod^ds^iBo^^qsve^OKaofx^lksteddntea^®3

Which the- nSOk’ in hiiatcalltnClpxfeolfeirtiffoc^r a hheeta'gfexMdianqtbbeficlsothgxQigx

inches wide and about eight feet long, sewed together at ithe fends add stretched

Offer twp Wfeoden t©lleixk Totm;ittcheuxxhio.di£kmetekoahd! Othfhe)dfeet
t

8apa#. axfflhe

rollers are placed on a frame horizontally, one three inohep» highdrirthani ithe.

otheu ' Thei ihll«^'tern s&Ahafcite^gc^hordaJ&je^
c
toe4>-c@m^t^

r

feve]aHdfei8sdfl a
lMfltfftg i : A; ^atei9ipipmpdrfoat©ck%ith olfttTenhQlhs/q®[fegs|sabpvbte© sHBth .near

thei'-upp
r

^r-iM-&rifi^d5^oWaBgegikaaUTDlb©i) littlegsdetemis/wMch Aash-awaylthe'
light saixds and leave the heavy sulphurets to be carried up over the upper roller,

and after passing that they chop clown into a box beneath. The concentrator

lias been used in this mill for a year to the satisfaction of the inventor, but nobody
else has adopted it. The mine was discovered by the gentleman whose name it



3HIWE8T' OF THE ROCKY MOUNTAINS.)% Mg

beg©’©. te'JfcB^icKod qppj^{34cA.of.^udfto%®O^il0^rdja8^^t^^ddwn9gaii^stlimi
sought for croppings, and wt^BidtefprteflMTpjatxjaiaedmf Jraei^ slack that peeped
oM fcuncktneKfder ^dfe d6d^E^pmMo»I^ifB gnDTE^-.iie! imme-
diately I©fljnh»MddowdHn?aaMBtib©wm^^^
panpmbTdlpthlqahA Jsoi 00 1 xo xlfqob £ in foal zia brx£ .eoxihua odf i£ obiw foot

arJd^E^rMil^HfeiMos,®^tonn4iitt/ ri^iihi:ifiY®rifampsf;^glitjixiika south nfr

Q®Mget€Liiv% k'Sfqdlsngi ififeg 99'xl av/oda sixenp axil Ind ptefa lo axrxnga ilixw ballfx

mia4cf)Jix Hbed£«te®l o^r^-<|»a0^hf^j6r|b'bfe^Was><isid-ejiT
900 feet long, and lias been opened tol&idopfl® iof idi31'feotteI^lreijed^;a.r^ieani

l®l$tiag'r©|^M^i&i«t^iid^ttoti}^xO0te
(
«rai®.aamo9aoS 9dT—.gZAUoaaofl

hl$>Mf(£l&T Mle- bonth ofiGborgefempihh minings

camp on -a ^11^0,99%lt^i,'inb(lmt9violMjpl^k^rM’®ifwmdra multitude of .smalt

seams of decomposed auriferous quartz. Three coaxpanie© Mbs

M

bajcangib''dad)is

^i^dn^ii^jt^(^9^gi^fl^^ijnalh9SM 9^f&n-^^i'a®irJ0ie

hiIMd^l^)yi®ldAafeair(ia@il© ofijiqnlity offqgdbflmoo oosiornaTtl xm8 £ yd banoqo
yMQSQMf^QmbTxte iniles east of. Kekapif) iitM granite,'

JhmiE built hado iteMol>Cibr(^®j4i0^plilSe ygeighl of Mmy dtefit $bhtafd

PLYM(MSBm^TteWlym0U&aiiit4 ^iinifeaxijcb aW&w^shg^KeMeyfep j8 Kb'

ft; ®4iiai)Y©r^#^4i^to'gTO9#d^E^^ averaging
t
«siiaft fhetk: The il-och: iffierages

i3®\pmd®n;.^natlM^0S^ete^edfia^hj%lfBQii®rJ^dink^itl<^h^^9fi8x The

abxftggvregftt©, thickness .of eighteemfeet. Most of flic pay: is in the -western vein.

Thb^Plh MsfeikbfinoquftBtz jaxel imgulphumiq.;ladd {there aiaRslat© Walls pa both
shpEm9t&dep%xoiJiqo0 ited

t
wbkreteh&<H MutifbeMlIl w^q^^t^iidefes^dt

the mine has not been reopened. In 1858 the mine yqdafeda111Iin OPj'i ;; There

'

wiagua tftiiH, OOlS^h dmsdb^eeniOTOiYdd teAVEsbpfixanrroO ehllB nMqlebnlixIT adT
Tj^sdrtMbiSGBaaeTheiTiM^hftneE rhine,nbftOal^b^ligdi^'^Pb^^ Qelpmaq

on the north side of the south fork of the Americfthfxiwiy .

. :^Shd north:
'

atedi sjtad|B, #ps?tof^®ow!isft(aiaa©di^li9Mn^V^d>rYW©S ^iiBudfh[qff@b»iM
1
fco

hgn&^jedldi)® igxgBemxstoheffand'itlun^estfcm; grn.nite';vftuiffeq^hei

wteie®8 ‘idde^Bf@bI-a)'jdep%9©f) HM1

feetten ^cfTtiilMidhq$&m'&sm&fnw waH-nftol-yq

a bed oflgitwelpwlaioh diasybeemteuiced, .away^ leavingdhe/fpxartz exposed,. sA
that an immense quantity of:; rook can. be obtained without using either shaft qr

tunneVgxffiwtoteftiO afaketeutpSOfitote Inifft dbpdueady ferithe.amEkioc®dth
Eee-vgafd .andxW^hfeieitsfa^eai abundant,fbntohonie .selection

total yieldrTftS'TftpeiKted bynehe of :
the;;owners, liastbeen ^86Qj00Q, Though runup;

among-outsiders sftys deltas been ($209,900enxDne>lot .of. 500.tank of quartz paid

onl}biSoibeEdnnd.#teh()3Ekons;yiieMedo^25^qTei(Toixpcahdlivdj-tonsRe(iu.th‘e.)(Jie8<b

yielded$MyQDQj. bl®terfeis ftiio-stanlp f&iyen by;

G^iudda^S)femki9dTller,jgarftoflf9toftd.aq^ra^gaM$tipinds>4®oted intlTeihUfe.

tar- and on fleopphi^ypdfttes:;t • ttooMlibgSi iare rlcernnebt^fttedc; oix blankets,, and Ihq

blanketrMa%hh\ghyardi|I©fkedidiE ai:rast*ftT AjaAilway tracky/SjlOI) fedt ileng^t

i^beingriaidffeiaixitlxe pIj^I1ifoj|hexjn^ld^^^^bdfdfefi}0«b^dl(ib^cpgS^gfcMk
es^eefaibbfflKth®iS(enti!itme»penbe8i^Eb;he.t^ceMl IdThfet tod)iaTWxi»wdmok®k.'
itin<^3foliari^pandtiffi8tgatefclly l^wtei^thdJDadMfmhh, ihnugS that baffle

bgldngaitnhtlre iffffit ®lftite. •x9dl9^ot ,D9vt93 ^grrol f99l nigra fuodn bun obiw ssdoni

9iThe lda*ne,sl;mihey'S{2.00. feet,' i$Mon . the; same vein: ah the last, but has produced

nothingftftndaikaTiiopeiied. 99’rill 9no ^yllqlnosnod 9mn'd: & no baon.U{ arc aiulfox!

n SiESSdiKalWwi'kdgRpB^dAsjcDi , MttDifaeildfifog) fbufedtite sftnthwdht fE'dtl' Uniqlirj.

town. r{JiT.he)aro(dcopr<)spmispvell',nand ilihiciivallst ate/islftte on, the.west add granite

oMthffi«a®tia£Tjl d®M^^i.feate!g)ilJR iin. te(Mrjkexthe-^in\135i fedt^ fr.oni'Thhtsmb

facelo't X9qqn odt tqvo qn harmso ad of efannlqlira yvaoil oxlf ovnol bun ahrma ixlgil

’iotmtu99U09 oxlT .dt£9ri9d zod a otrri xxwob qoxb yoxfl texff gxrrg8£q xofln bxm
ybodoxx frrd gxofnovxir grit lo xioitohiaitea 9xlt of *x£9y £ xol Him axili xxi b9arr xraod and

fi oirraxi eaoxlw xicmalixia'graxlf yd baiavooaib aaw 9xirxxr exIT ii b9tqob£8£d safe
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1.853, vgth the

llwitfaaWie) work: advanced more
s,lowly and post for.mprehthe company had ftmrah in ulebt/and when they readied

d^e ^a^dlfofoi drifts hti©^uSt0ddtqx®jffi^O0iO)ihSL’ hao«©^hiufi.)S(gttelofJth’feriQhidxibefen

'PUfofopGing for 90oj^^h£px^pi^ft,gi^8^ etl^efiereditotslnui^hered ,8 or 10, mostly

Itorpfoabfoj whpj 'same that thfey

appeared totot hftr<hiWiPyMi)gd§hbeir, Jacones^impi, •andi'#erejkty-ing iaidweibpia
claim supposed to be valuable. There was no long personal acquaintance and
no security. The debts bore three per cent, interest per month. Theemobt
diPbgoroiis period fop the ; company wasbfteao they began to wash. A dishonest

Creditor might their* perhaps, fovve lxtkenxth&bhuih vi^iiat least.have causedhmuch
expense bylan aftachuient suitjnso the fact <ofthe finding of good pay was kept
as secret as possible until the $30,000 had bpen taken out, and then all were paid
off at once. .T.hfoi>system of giving credits was 'general in tlie mines 15 years
ago, when the profits charged were very dijgOip<y^ek:yla^ghr.mteTBst -was. allowed,
when ,lnapyl extensive enterprises; lwcre
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nndertakcm, and when a large number <©f
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i^Yep -(^Ainpefo.kaFiehbeen.. ifojmd-.iiu'lthis claim runningCkitlr the slates about

northwest and southeast, all parallel to one another, about 25 feet apart, GO
fMtobddto (Ivijjhi ®d^ei?> lQf>rfipOkGS©veihT0et[M^h(lEidtwjeewlheMiuhf; The dip from
^^0^dr(tff[(tj^e gdlPi^iieepm&btPShe gtoivahdsr ihel middle 1obdlfoOfoil1ofiTfere
is no water for washing from, !he middle of July till theOuliddle of November,
and meantime thp Girt extracted is throwp ihlo a pit) forge enough to hold §>000
tops, where water lie thrown on it occasionally so as tobsoftbu the cement and
atep to, attach the niaspitdgdther aud[pinv;ept(Sl

?
fo©ifosMdingedow5fihilk£whbi£)liife

rains coine, lin busyTifoesj the. Mew .JerseyiOfohpany torpl©ys;G0 or 70' men,
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A steady :stream of, water Dins out from the tunnel and iStcaught in wooden reser-

YPjs§*vj20 foot, square, aifo^eigfotrfeef rdedppjtp to, used, for washing. - The sluice Is
half a lpdc long, land

(

the grqde is ip on© parl> lSlnches uhdlneanethbf 23 Inches
to 12 feet. The steepness:.;©! the <©affim rpudferslit iiiebessai^ tothaveytosteep
slfooe, Slat riffles, made of ;ffoe

t
'gteips o£ board an inch thfofoitwotooh.es wide

and six foet.loiig, with stripsoof &e:kamb thfokness^set bdtwben at tlie ends and
the middle and fofited through, arbl used. The top of each strip is shod with
a BtripY-o|dVon:!an inch, and a Tali' -wide and a qiuirtoi'. of an inch ’ thick, screwed
QQtnnd epwfqrBUP/k-o'rerli ,ogn amey eoxdt fooqqola savr Trow rrodW .000^01$

Jiiptt^nLrNi).:—The Jeii^frMi)d
J

,v;45fi[£aefoom

foot long,,
;
which is now probably *loied iq), at r least ;in pfocesgsince no work has

been dddCifor three years/ :The yieldj dlmosk exclufoveiyi-fiain the redgmveb
was $fo;lt%P0A,, and there! fo.alarge amount of ground still cuiutorked; Iri this

claim were found many rich quartz boulders. The yieldlfflfo$4pld0fo00:twas

obtainedi byyhe eonijrany frotothe- &st oyasMng^.feaidngito otherstvhoimWKshed

dMtMW^datgc sum toiqdditiopiaol ieel OOfoS fonrmi n bed pninlo yeareL

claim, 100 feet 'vide toc£ibnba6®tii!Se

hillside and twice as wide further back, took out $250,000 roodfoitMBel) l,-20

0

fqetcfong. cello work- has beenedone for four or five yeats. / jEiicfocpirtutibonlders

were iound in this claim also.
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The Maine claim, 200 feet front, had a tunnel 1,200 feet long”, and took out

$250,000. No work has been done for four years.

The Rough and Ready has 1,200 feet front, had a tunnel 1,200 feet long,

took out $250,000, and has done no work for three years.

Deidesheimer and Others.—The Deidesheimer has 400 feet front, had a
tunnel 1,800 feet long, took out $650,000, obtained much from quartz boulders,

and has done nothing for three years.

The India Rubber has 250 feet front, had a tunnel 1,200 feet long, produced

$50,000, and has done no work for three years.

The Alabama lias a frontage of 300 feet, had a tunnel 1,200 feet long, took

$150,000, and has done nothing in the last three years.

The Eagle has 200 feet front, had a tunnel 800 feet long, expended $40,000
or $50,000, and took out $15,000.
The Moss has 900 feet front and a tunnel 1,000 feet long, but found no

gravel, though it is generally supposed that there is rich gravel in the claim.

Quartz was found in the tunnel, and a 10-stamp mill was erected to work it

;

but it did not pay. This is the last claim to the eastward in the Forest Hill
district.

An unrepealed provision in the miners’ regulations of the district requires one
dav’s work everv month from December till June to hold the claims, but so

much work has been done that nobody seems to think of forfeiture under the

letter of the regulations.

Michigan Bluer.

—

Michigan Bluff, seven miles from Forest Hill, on the

same divide, and 29 miles from Auburn, saw its best days between 1853 and
1858, when it shipped $100,000 per month

;
and now it does not ship more than

$25,000. The claims were worked first by drifting and then by the hydraulic

process, and for a time this was one of the principal hydraulic camps in the State.

The pay stratum is remarkable on account of containing ninety-five per. cent,

of quartz boulders, pebbles, and sand, and not more than five per cent, of clay.

Some of the boulders weigh twenty tons, and half the weight of the boulders is

in those that weigh over a quarter of a ton each. This quartz is very white,

and immense piles of the boulders—probably hundreds of thousands of tons

—

are piled over the many acres that have been washed off. The deepest claim is

80 feet deep, and probably all the ground washed off averaged 40 feet, of which
at least five feet were in boulders that are larger than a man’s head, and' that

now lie on the ground.

The only claim now at work on a large scale at Michigan Bluff is the North
American, and there is little expectation of extensive work in any other claim

for some years. There are places that would pay if water could be obtained

conveniently, and there is much ground known to be rich, but it would not pay
at present.

The price of water in 1859 was 37^ cents per inch, and it was reduced suc-

cessively to 30, 25, and 20 cents; in 1865, to 17 J, and in 1866, to 15 cents per

inch.

The original size of the claims was 100 feet square to the man.
Tail Sluices.—There are four tail sluices, making a quarter of a mile alto-

gether, in Stickness’s Gulch, below Michigan Bluff. Tlievsluice is four feet

wide, three deep, with vertical sides, and a grade of 14 inches to the sluice-

box. Part is paved with wooden blocks and part with boulders. From 1860
to 1863 the tail sluice paid very well, as four or five companies tailed into it,

but now there is only one.

North American.

—

The North American claim, as originally located, was
600 feet long and 400 feet wide; but much additional ground has been pur-

chased, and half of the original area is worked out. Sluicing and drifting were
commenced in 1854 in front, where the claim was shallow; and in 1858, when
deeper gravel had been reached, piping began. In 1860 a bed-rock tunnel
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1,400 feet long—in one place 150 feet under the surface of the rim rock—con-

structed at a cost of 810,000, was first used for washing. The grade is 13

inches to 12 feet, but eight inches is considered preferable. The sluice in the tun-

nel is two feet wide at the bottom, 32 inches wide at the top, and two feet deep.

The flaring are better than vertical sides for the passage of large boulders two

or three feet through, though anything over 150 pounds injures the sluice.

Nearly all the gold is caught within 200 feet at the head of the sluice, where

the bottom is covered with slat frames six feet long and one foot wide, with

four frames to one sluice-box. The slats are boards an inch thick, “shod”

with iron straps three-quarters of an inch thick and an inch and a half wide.

All the sluice-boxes below the first 200 feet are paved with fir blocks eight inches

thick. The first hundred feet of the sluice are cleaned up every evening, and

the second hundred twice a week. This cleaning up keeps the riffles in good

order, and requires half or three-quarters of an hour. There are 2,300 feet of

11-inch pipe and 150 of 7-inch pipe in use in the claim. The total yield has

been 8300,000.
Nitro-G-lycerine.—The number of men now employed is 15

;
last year it

it was 28. One of the chief difficulties in this claim is the removal of the

of the stratum of pipe-clay which rests on the pay gravel and must be carried

off in the sluice. It is too hard to be piped away, so it must be blasted into'

small pieces. Previous to this year powder was used, but now Mr. Swenson,

one of the partners of this claim, and the pioneer manufacturer of nitro-glycerine

in California, supplies that fluid, which is so much better than gunpowder that

15 men do more in 1867 than 28 did in 1866. The nitro-glycerine
.

shatters

the pipe-clay into a multitude of little pieces, whereas powder broke it into a

few large ones
;

so, after a powder blast, the miners had to reduce the large

lamps with gads, for which there is now little use. It costs about 82 per pound,

and is preferred by the miners after they once become accustomed to it. No
accident has happened with it on this claim, although sometimes two or three

dozen blasts are set off in a day. The smoke from it disappears sooner than

that from powder, but it is more injurious.

About 400 inches of water are used in the North American claim for four or

five days in the week.
Bath District.—The following claims are in the Bath district, adjoining the

Forest Hill district

:

In the San Francisco claim no work has been done for a long time.

The Oro claim never yielded much, and is doing nothing now.

The Rip claim, 450 feet front, has a tunnel 450 feet long in the bed rock.

From this tunnel a shaft has been raised to the Paragon sheet, which was worked

from 1852 to 1858. The company are preparing to pipe away the front of the

claim, and the}7' intend to erect a mill next year. Work is continued meantime

on the tunnel.

The Golden Gate Company have 180 feet front, and own half of a joint tunnel,

400 feet long, on the boundary line of the Rough Gold Company. They are

are now working the blue gravel, and getting‘85 per ton from it, but they intend

to work the Paragon sheet. They have a five-stamp mill, driven by a hurdy-

gurdy wheel.

The Rough Gold Company have a frontage of only a few feet, but the claim

grows wider as it goes back into the hill, and 400 feet back it is 200 feet wide.

There is a tunnel 1,800 feet long, 150 feet under the Paragon sheet, which is

now being worked; but the tunnel was located for the purpose ot working the

blue gravel. There is a 10-stamp mill, which was erected in 1866, and is now

running steadily.

Paragon.—The Paragon claim has a front of 250 feet, extends a mile and a

half through the hill, and is 400 feet wide at the back. The pay stratum now

7
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worked is a deposit of rusty gray gravel, four feet deep, resting on the blue gravel

100 feet deep, and covered by volcanic sand. The blue gravel immediately on
the bed rock, as 'well as for 100 feet above, contains some gold, but not enough
to offer much profit. The gray gravel contains $10 per ton, the gold being
coarse, some of the pieces weighing two or three ounces, and Others containing

quartz attachfedJO

0

t
S him Jxioxt xii fool 005 xiiialo n and yxraqmoO anoaaxrmOf odT

Work was commenced on the claim in 1852, and the; gravel was sluiced for

10 years. It was so tough, however, that it had to be washed repeatedly, and
after aidmuch of the clay escaped undissolved. At the first washing the yield

was about $1 per ton, and the second, third, and fourth washings, made at

intervals of a year, yielded each $2 per ton, and $1 per ton for the fifth, sixth,

and seventh washings. Freezing and thawing slaked the cement more rapidly

than did sun or rain. In 1864 a 20-stamp mill was built, and then the claim first

began to prove its high value. The yield of the claim w7as $100,000 in 1866,
half of it profit. The yield per ton in the mill is no more than it was in the
sluice, but the dirt is nowr not so rich as it was before.

The gray gravel, or “ sheet,” as it is called, has all been taken out for 1,600
feet front. The tunnel is in the middle of the claim in the blue gravel, 20
feet below the sheet. The pay dirt is breasted out on drifts, which run entirely

across the claim, so that there are 400 feet of breast for the men to work at.

The gravel becomes softer when exposed to the air, so the large breast gives
the benefit of exposure, as well as of abundant room. At intervals of 30 feet

a chute is made from the sheet down to the tunnel, for the purpose of throwing
down the gravel

; few timbers are used, and the roof falls down upon the blue
gravel, close upon the heels of the miners. Two men are constantly employed
repairing the tunnel, which would close up in a month, if neglected. The blue
gravel swells very much in one stretch of 150 feet.

There is enough dirt in sight for four years’ work. All the dirt is picked
down.
The mill crushes 200 tons a week, and the expenses are $1,000 per week.

Fifty men are employed: 32 miners
';

four carmen in the tunnel; two barmen out-

side; two tunnel menders
;
four feeders, and six others in and about the mill.

Two men feed the 20 stamps, and two others pick out the large stones from the
gravel.

The stamps weigh 700 pounds, have 75 drops per minute, and 13 inches fall.

The screen is punched with holes a sixteenth of an inch in diameter, but they
soon wear larger. * b v

o

Two tons of gravel are fed per hour to each five-stamp battery, and three inches
of water run steadily into each mortar.

A quarter of a pound of quicksilver is put in every morning, and as much more
every evening into each battery.

A flask of quicksilver is bought once in four months, implying the loss of 75
pounds in that period, or half a pound per day on an average, or one-quarter of all

that is used. The retorting is done carefully, so the loss is in the sluice.

Below the mortars are Jenny Lind riffles, and below7 those hurdy-gurdy riffles.

It is said the claim was sold in August, 1867, for $150,006.
Other Bath Claims.—The Greek claim, 160 feet front, has lately been

bought by the Paragon Company for $9,650. This claim paid well in front, but
was not worked well: the tunnel closed up; the owners quarrelled, and then they
sold out. ylgxioiia

The New York claim, 200 feet front, has a sheet like that of the Paragon,
save that it is on the bed rock. A tunnel was cut 1,800 feet Iona1 in the bed
rock, at an expense of $15,000, but bad air proved very troublesome; the work
was stopped before pay was reached

;
the tunnel closed up, and nothing has

been done for three years, alto href

axil io qoi oil! woiod toot 04 boJxaia aav/ lomint oxll .axninio owt oxit xn vjxxclx
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.The Sebastopol Company lias a front of 1,000 feet, out a tunnel 800 feet in

very hard rook, fbuucl no pay, and stopped work in 1866, after spending $20,000.
Damascus.—'Damascus, twelve miles northeast of Forrest Hill, on the same

divide, but on its north side, has the same slate bed rock, and a similar bed of

blue cement^ though there is no overlying red gravel.

The Damascus Company has a claim 500 feet in front, and 3,000 long, running
into the hill. The blue cement is four feet thick, lies immediately on a soft

talcose slate-bed rock, soft enough to pick, and is covered by 600 feet of volcanic

sand
;
at least it is supposed to be sand, though no careful examination has been

made of it. The richest part of the cement is within 15 inches of the bottom,

but the largest nuggets of gold are found in the bed rock. The gold is mostly
coarse, in long narrow pieces, and those found in the bed rock, like those found
at Forest Hill, are frequently quite black.

The claim is opened by a tunnel, 450 feet long, of which distance 200 feet

were passed before the rim had been pierced^ loq Mery; odT dficiq or do lied

The tunnel runs nearly south-southeast, about the middle of the claim, and
apparently in the middle of what was the channel of the ancient stream. The
present supply of cement is obtained northeast of the tunnel, and the breast is

about 200 feet, extending nearly half way across the claim. A pillar 20 feet

wide is left standing alongside of the tunnel to protect it. A rail track is kept

along the lace of the breast, and after 20 feet have been breasted out, the track

is relaid for convenience of loading. The tunnel is eight feet below the bed of

the channel, and the load in the breast car is dumped into the tunnel car.

There are many large quartz boulders, some of them weighing a ton each in

the cement, and these are thrown back to support the proof, which never cracks.

A post six feet high, with a cap 30 inches long, is set up in each square of 30 feet

at the breast, but so far there has been no trouble with the roof.

There is a 10-stamp mill, driven by steam, but it runs only in day-time for lack

of water to run longer. The company intend to make a ditch, so that the mill

can run day and night. Twenty-five tons of cement are crushed every day, and
the average yield so far has been $3 35 to a car load of 1,700 pounds, or $3 94
per ton. The bed rock, of which 15 inches are dug up, is not crushed, but is

^|^^yTwaphpjd Aoiq giodio owl bms .aqmala 02 odt bool nom 07/

T

The stamps weigh 650 pounds each, make 70 to 80 blows per minute, and
drop from 9 to 11 inches. When the shoes and dies are new the drop is 9, inches,

and the number of blows 80, and when the drop is 11 inches the number of

blows is 70. .• -gml mow noqa
Three inches of water are turned into each mortar, and three inches more are'

turned into the sluice below. /mrtom doss olor ylibaeta run
The cost of the mill, including the engine, whs $12,000, and the expenses daily

are the following, viz: a cord of wood, $3; an engineer, $4 ;
a blacksmith, $3q;

a feeder, $3 ;
six miners, $3 each. Five men breast out five tons per day to a

man, and one carman takes out the cement. The engine is of forty-horse power.

Two candles are burned per day to the breaster.

The mill was built before the mine was properly opened. aflL

The bed rock does not swell. The bed rock is full of vertical quartz-veins

averaging a few inches jn thickness, running; south-southwest and north-north-

east, These seams appear to form in places half of the bed rock; some of them
are a foot thick, and some as thin as paper. The same quartz veins, but more
strongly marked, are found in a second tunnel, which is 65 feet lower and 350 s

a0 & e .S{J Inert loot 002 -ccxiufo rfrcT

Mountain Gate.—

T

he Mountain Gate claim, adjoining the Damascus on.

the west, lias 2,000 feet front, and the tunnel runs in 4,000 feet. The bed rock,

is. 35 feet higher than in the . Damascus, it swells, there is less quartz in the

bed rock, and some of the gravel is softer; but otherwise there is much sim-

ilarity in the two claims. The tunnel was started 40 feet below the top of the
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rim rock, which was passed in 500 feet, and then the tunnel was extended 3,500

feet, running' nearly level, and the company are now troubled so much by water

that they have started another tunnel 65 feet deeper, and it is in 1,500 feet. The
tunnel is about 200 feet from the Damascus line, and they have worked 200 feet

on each side of the tunnel. The}'' breast out on the same system as that used in

'thADaanitfscusbaetxe feua tnort jool 00S I asif" i&iifw mrMo xsiB r
>

They have no mill, and when they come to cement too hard to wash, they
usually leave it behind and virtually throw it away. Some, of it, however, is, so

rich that it pays to crush with a hand mortar. The softer cement is washed three

or four times, at intervals of six or eight months. Three-fourths of the total

yield is obtained at the first washing, and three-fourths of the further yield at the

second. The sluice is 200 feet long.

There are 16 partners, all of whom work in the claim, and they seldom hire

anybody. Rumor says the present yield is $12 per day to the man, though
the' work done is much less than the amount required from hired men. The
claim has been worked for 12 years, and has produced altogether $370,000. They
have enough water from their own claim to wash all their dirt.

The bed rock rises 150 feet near the western line of the Mountain Gate, and
at the eastern line of the Damascus, so those two companies take the whole chan-

nel there.

Iowa Hill.—At Iowa Hill the blue cement lies on the bed rock, or lay before

it was mined out, 12 or 18 feet deep. The cement was so soft that it could be
picked out, and so hard that it could be washed once a year for seven years with-

out being entirely disintegrated. Much of the cement was so rich that it was
pounded up in a mortar weighing 250 pounds, and measuring 16 inches across

the cbowl. The pestle weighed 70 or 80 pounds, was attached to a spring pole,

and was worked by two men, who could thus pound up two tons or two tons and
a half in a dav. beta .Mint n tied vhmorr pr o-red arf+ 1a diL?™- n.TT run%/

,

Over the blue cement was a layer of sand from one foot to four feet in thick-

ness. Upon that rested a stratum of rich brownish gravel six or eight feet

thick. Over this came 140 feet of poor brown gravel, with layers of sand in it,

and usually there was a very rich stratum of gravel just over the sand. Above
the brown gravel was loam 20 or 30 feet deep.

A few claims on this Blue lead were extremely profitable. The Jamison, the

pioneer claim, yielded $500,000; the North Star, $400,000; the Sailor Union,

#300,000
;
the Iowa Hill, $250,000 ;

and the Dutch, $250,000 ;
but three dozen

large tunnels were run and not one-third of them paid expenses. If the loss

were balanced against the profit, the Iowa Hill district would not show much
^tdUsfMndflua aew fferfa A Moor bed 9dt ovorfa twvl- orm awWmW at* oaoinr*'

M The town stands on the summit of a ridge 200 feet high and a furlong wide,

and the blue cement of the channel which passes under the town has all been
drifted out, and the hydraulic pipe is now at work on both sides, so that the

town .site will itself be washed away in a few years.

The richest spot ever found in the neighborhood of Iowa Hill was in the brown
gravel, from which two men took out $30,000 in one day.

East of Iowa Hill is Indian canon, reputed to have been the richest canon
ever found in California, moft lunfgib aolirn ovrt a i ti joy

C

croeh ;

Wisconsin Hill.—Wisconsin Hill is on the same divide with Iowa Hill, but
is two miles distant in a southeast direction, and the two places are separated by
a ravine. The channel is the same as at Iowa Hill, but not so rich.

I The Oriental cement mill at Wisconsin Hill was built in 1866 and has 20
stamps, but it does not pay, as the cement yields only 80 cents to the ton.

Fortunately, the surface lias been stripped, so the cement lies bare and can be
-obtained. abditp«'le^cn8^ airff moil bun grrof aliru u fnocfr Xerrimf n jdrtnonfr

' Roach Hill.—Roach Hill, one mile east of Iowa Hill, has had some good
claims. -

r , ,.v
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Monona Flat, half a mile east of Roach Hilly has also paid well in places.

The channel at these two camps runs with the divide.

Pleasant Flat, a quarter of a mile further up, has a channel running across.

Morning- Stab:—Three hundred yards south of Iowa Hill, beyond Indian

canon, is Picayune divide, through which runs the Blue lead, on which is located

the Morning Star claim, which has 1,200 feet front, and extends 4,000 feet to

the middle of the ridge. The channel here appears to have been 150 or 200 feet

wide. The Morning Star tunnel was commenced in 1856, and no pay of any

note was obtained until 1865, by which time a distance of 1,800 feet had been

run and $45,000 had been expended. After reaching the cement it was found

that the tunnel was 30 feet too high, and now the dirt lias to be hoisted and the

wrater pumped by hand to the level of the tunnel. The bed roclc swells, and

ssunetiines the track is raised six inches in a night. The cement varies in thick-

ness from six inches to six feet, and yields $3 per ton. The mill has six stamps,

goes by steam, and crushes 40 tons in 24 hours. From June to December, there

is but half the needed supply of water, and the mill runs only in the day-time.

Twenty-four men are employed.

Bird Flat aed Lebanon.—Three-quarters of a mile above the Morning

Star claim, on the Picayune divide, the Iowa Hill and Bird Flat Company have

been running a tunnel since 1854, have gone in 1,100 feet, have spent $50,000,

and have obtained no return as yet.

The Lebanon Company, at Prospect Hill, have a claim which adjoins the Morn-

ing Star on the back. They have been at work 13 years, spent $100,000, and

cut a tunnel 1,500 feet, and in 1866 they struck into pay and erected a 10-stamp

mill, which is driven by a hurdy-gurdy wheel. This tunnel is not low enough.

Gold Run.—On the Railroad divide, between Bear river and the North fork

of. the American, the Blue lead appears at Dutch Flat, Gold Run, and Indiana

Hill. The width of the lead here is nearly half a mile, and there are 200 or

300 feet of pay gravel, with no overlying barren stratum. Squires’s canon,

which empties into Bear river, separates Dutch Flat from Gold Run. The
latter did not obtain a large supply of water until lately, and therefore its best'

claims have not been exhausted, and it is the most prosperous hydraulic camp in

California. Nine thousand inches of water are used here, requiring a payment

of $1,000 a day or more in gold. The gravel is peculiarly soft and there is great

depth, so that high power is obtained, and more dirt is., washed in proportion to

the quantity of water used than in any other large hydraulic district.

GrAvel at Gold Run.—The bed of auriferous gravel at Gold Run is about

350 feet deep, of Which only about 150 feet have been worked so far. The
sluices are therefore 200 feet above the bed rock. A shaft was sunk 185 feet

deep in Potato ravine to the bed rock, and the bottom of that ravine is below

the level of most of the sluices: It is to be presumed that the bed rook in that

shaft is no lower than elsewhere in the channel. Pay gravel was found all the

way down, and it was soft until within six or eight feet of the bottom. This

Vast bed of gravel two miles long, half a mile wide, and 250 feet deep, cannot

be washed away for many years.

Outlet.-—Although the canon of the north fork of the American river is at

least 2,500 feet deep, yet it is two miles distant from Gold Run, and the tailings

must run into Canon creek, which near the claims is only 150 or 175 feet below

their levels. Several claims have been compelled to stop work because they no

longer have any outlet. Hill &wo in an odl ai lonxmib odT
.

.&nh

An outlet must be obtained 200 feet deeper than Canon creek, and it must

be had without waiting for the gradual washing out of the Blue Lead channel

from the canon of the north fork of the American river. That outlet will be

through a tunnel about a mile long, and from this tunnel shafts will run up to

the various claims. It will be very costly, but on the other hand it will yield

an immense return. .araielo
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Facilities eor Piping-;—There is no prettier hydraulic washing than that

at Gold Run. The gravel is very soft, it is deep, water is abundant with a high

pressure, the claims are large, and there is no superincumbent layer of barren

matter. In proportion to the amount of work done fewer men are employed at

Gold Run than at any other camp in the State. At Smartsville much time is

spent in blasting
;

at La Porte, in puddling
;
at Dutch Flat, in attending to

large boulders
;
but none here. Two men are sufficient here to do all the work

in a claim that uses 300 inches of water. As an inch of water is equal to a sup-

ply of 145 pounds per minute, or 8,700 pounds per hour, or 102,900 pounds (51

tons) in 12 hours, so it follmvs that 300 inches supplies 15,000 tons in a
day

;
and as the water carries off at least one-tenth—the ordinary calculation is

one-fifth—of its bulk of earthy matter, it follows that two men wash 1,500 tons

at Gold Run in 12 hours, or 750 tons each. It is a common saying at Dutch
Flat that there three pipes are required to break down as much gravel as the

water of one can wash away, but in Gold Run one pipe will break down as much
as three can wash away. This is an exaggeration when stated as a general prin-

ciple, though it has been true in some instances.

Canon Creel:.-—Canon creek runs from Gold Run along the eastern border of

the Blue Lead miles down to Indiana Hill, where it empties into the north fork

of the American river. This creek furnishes the outlet for many of the claims.

The original bed of the creek was in general 350 feet below the surface of the

lead, or “gravel range,” as it is also called, but the bed has been in some places

filled up as much as fifty feet with gravel.

Water.—Piping was commenced at Indiana Hill on a small scale in 1857,
with 400 inches, supplied in the late winter and early spring by A ditch from
Canon creek. Four years later the Dutch Flat ditch brought to Gold Run 800
inches, which ran for six or seven months, and have since been dbitbled

;
and

the Bear River ditch brought in 800 more; and in 1864 the South Yuba ditch

brought in 2,500 inches. The demand for water has always exceeded the sup-

ply, and as the supply increased so did the- amount of work and of production.

Gold Run produced $150,000, in 1865; $300,000 in 1866; and the yield for

1867 is estimated at $500,000. The customary price for water is 12^ cents per
inch for 12 hours, and 20 cents for 24 hours.

Squire’s Canon Claims.—On the southern lode of Squire’s canon, in the

Gold Run district, are the following claims, commencing at the east

:

Frost & Co. began work in 1865, wash through an open cut, use 300 inches

of water, and usually run in day-time only, though they have run night and
day at times. ’ o-rfj sei bun

t
SS8T Hit £c8I moR alnoa Hama &

W. PI. Kinder began work in 1866, uses 300 inches of water, washes through
an open cut, and runs in day-time synh II 10 mn a an Yaynh
Wentworth & Co. began work in 1866, use 300 inches of waiter night and day,

and wash through an open cut; nnfi .0981 rri berraqo anw nrinla ffirmilO ad r

L

A. Bell & Co. are running a bed rock tunnel, and have not commenced
washing. ufil-ynb o.df rri bean am

Wolcott & Co. began work in 1867, and the claim was sold in Juno for

$3,500. They use 300 inches of water in daylight only, and wash through an
open cut, but intend to cut a tunnel.

The Bailey claim, consisting of 21 claims, each 100 by 200 feet, lias not been
opened, and no vmrk is being done.

Crader & Co. began in 1867, and use 175 inches day and night.

Canon Creek Claim.—The claims which have their outlet into Canon creek
are the following, near the head of Squire’s canon :

The Rock Company opened their claim in 1866, and used 250 inches of water,
running day and night. They are not piping now, but are preparing to lay a
long pipe so as to haveA, ffifi&wy pressure for 1868/1 nsnwo grrislo xfo;

Hughes & Co. opened their claim in 1866, but are not at work now.
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A. S. Benton opened liis claim in 1867, and uses 300 inches of wafer by day-

light only. i fioa '/toy si lovers odT .rmil Mob te

The Harkness claim has been worked by sluice and pipe for' 10 years, is new
taking 650 inches of water day and night, and draining through an open cut.

Behind Harkness is the claim of Ilalsey & Co., 90© feet long by 500 wide,

which cannot be worked until an outlet is obtained through the claim in front.

A fourth interest was offered for sale in last February for $2,000, but no buyer

appeared. It would have found ready sale if there had been an outlet.

Next to Harkness, on Canon creek, is the claim of Goding & Co., who have,

worked off the top of them claim as low as they can go, and are now waiting for

a deeper outlet. 70 ggh'tco TOtevr sdf a.e him • yeb
The claim of Benton & Co., adjoining, is in a similar condition.

The Bay State claim was opened in 1857, and has been worked steadily since

whenever water could be had. In 1866 it used 750 inches day and night
;
this

year it used 350. The profit never has been large, though the gross yield

has been $150,000, and the yield for 1866 $37,000.

The claim of A. Beel is in the same condition as that of Goding.

Goosling Ravine Claims.—Goosling & Co. have been at w<gk since 1854.

A ravine runs down through the middle of the claim, and they are piping on

each side, using 300 inches day and night on one side, and 300 inches in day-

time only on the other. Goosling ravine is in this claim.

Prindle & Co. opened their claim in 1864, and used 275 inches of water day
• and night. Work has been closed for this season because the pipe has advanced

to within 50 feet of a ditch, the proprietors of which have warned the claim

owners that they will be held responsible for any damage to the ditch. Four
ditches cross this claim. The outlet is through Goosling’s ravine.

The Uncle Abe claim, behind Goosling, is irregular in shape, but is about

3,000 feet long by 850 feet wide. It was opened in 1867, and in April, May,
and June, yielded $12,000. It was sold in May for $6,000. ;

The consumption

of water is 275 inches day and night.

LgwekCanon Cheek Claims.—The claim of Winters & Co. has been worked
three years, and is in the same condition as Goding’s.

The Bay State No. 2 is unopened. An offer of $3,000 for the claim was
refused. to obol nmdtooa 9dl hO ’.gmAjO ho&aO 8%arup8
The Hall claim was worked for two years, but is idle this season for want of

^n^utleU;’ oan duo xrecio as rmnonu daew 5981 ni fi-iow nngod ,oO eft iaoiT
The claim of Taylor, Moore & Co. is about 1,000 feet square, was worked on

a small scale from 1853 till 1865, and for the last two years has been piping on

a large scale. It was sold this year for $11,000. The yield in 0 a run of 22
days,” as a run of 11 days day and night is termed, is usually between $4,000
and $5,000.

The Church claim was opened in 1860, and the yield in 1866 was $27,000.

Three-fiftlis of the claim were sold in 1865 for $7,000. Of water, 275 inches

are used in the day-time only.

The Golden Gate claim began work in 1858, uses 300 inches of water in day-

time only, pays well, and is the last claim that tails immediately into Canon
creek. Jo (rani a too of iraoini to

Gold Run Canon.—The Gold Run claim began work in 1859, uses 300

inches of water in the day-time only, has paid well, and tails into Golden Run
canon, which is on the southern side .of the- claim. An offer of $10,000 for the

claim has been refused. . 7J - ;/ i mviA.0
The Fitzpatrick claim, fronting on Gold Run canon, has lately been sold for

$2,100, and is now preparing to work with 300 inches of water.

On the south side of Gold Run canon, and opposite to the Fitzpatrick claim,

is the Sheldon claim, owned by the Dutch Flat W-aber Company. It lias been

worked several years, but is idle now.
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The ITuvole and Hubbard claim, fronting on Gold Run canon, has a sluice

tunnel, hut is waiting for cheaper water, and doing nothing.

The Home Ticket has been worked four years, and uses 350 inches in day-

tiine. The gross yield in May and June, 1867, was about $100 per day.

The Newark was opened in 1863, uses 300 inches in the day-time, and yielded

about $75 gross in Juno, 1867.

Potato Ravine.—The following companies tail into Potato ravine, a tribu-

tary of Canon creek

:

-Baldwin and Bailey have been at work three years, using 275 inches of water

in the day-time, and obtaining about $70 gross per day.

The Harris claim is large and unopened.

The Fitzpatrick claim yields about $75 gross per day, was opened in 1866,

and consumes 330 inches of water in day-time.

The Cedar Company have 900 by 800 feet, began work in 1 861, run 300
inches day and night, and obtain about $230 in 24 hours. The yield in 1866

$35,000, one-half of it profit.

Stewart and Kinder have 500 feet square, fronting on both Canon creek and
Potato ravine, but are not at work. Along Canon creek there is a rim rock, so

they will tail into Potato ravine. They refused an offer of $1,500 for the claim.

The Judd and Griffin claim, 1,000 feet square, has been worked since 1854,
and was sold in 1866 for $3,500. The yield is about $75 per day, with 270
inches running twelve hours out of the twenty-four. To get drainage an open
cut was made 600 or 700 feet long in the rim-rock, and in one place 40 feet deep.

Huyck and Judd have one of the most profitable claims of the district on the

eastern side of Indiana Hill canon, which empties into the north fork of the

American river. They have been at w'ork since 1854, use 275 inches of water
in the day-time, and cleared $7,000 in 1866.

The Hoskin claim adjoining is open, but is not worked.
Indiana Cement Mill.

—

Mallory, Gaylord & Co. are working with an eight-

stamp cement mill, driven by a hurdygurdy wheel. Their claim is the only one
in the district in which the bed-rock has been reached. Their mode of vetting

out dirt is to cut a tunnel 60 or 70 feet on the bed-rock, let off a blast of 200
kegs of powder, sluice off the top dirt, and run the cement through the mill.

Indiana Canon Claims.—The following claims tail into Indiana Hill canon.

The Hawkins claim was opened this year, uses 350 inches night and day, and
yields $200 in 2 4.hqurs.

The Brink claim was opened in 1864, but is not worked now on account of

disturbance of the telegraph or flume from which the pipe is fed. The yield was
about $75 per day, and the quantity of water 30 inches. Work will be resumed
next year.

Stewart and Prindle opened their claim in 1867, use 200 inches day and night,

and take out about $100 per day.

Moody’s Tail Sluice.—In Canon creek Moody & Co. have a double tail

sluice 2,000 feet long, consisting of two flumes, each eight feet wide and about
four feet deep. This sluice cost $25,000. The lower part was carried aWay in

1862, and the upper part was buried and had to be replaced. The yield was
$10,000 in 1865, $7,000 in 1866, and $3,000 in the first half of\1867. An offer

of $11,000 for a third interest was refused. The estimated receipts for 1867 are

$Hf/OOO

.

9^Mo^FMf the cleaning up
tn^iW4sr^f ;

ffiu(W]wa^er for piping;®
Kindeii’s Tail Sluice.—Kinder and White have a tail sluice in Canon creek,

and claim the creek for a mile and a half below Moody & Co. In the upper
part of their claim they have two sluices eight feet wide and 700 feet long. Half
of the sluice was sold in 1865 for $3,000, but since then it has become more
valuable. The grade is three inches to 12 feet. This sluice was earned away

is done in September and October, when
daaw flood aBir .oqiq onf uJiw yliixBor flwoi
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.'lOCompanios: 3X10 101 'gnrfinw 81 . Inehes,
Golden Gate . JoH-edTOO
Home Ticket . .

. ,350

Bailey & Brother.. .-'.3£j?AJ&'KQAj5# -275
Fitzpatrick. I. .. 300
Brogan .=300

Total..... 5,250

. The following companies tail into the two tail sluices in Canon creek

;

Companies. _
, : nor '<jn inches.

Eock Creek 275
Benton & Co.. ... . .... 350
Harkness 600
Bay State 350
Bell 300
German — 600
Uncle Abe 275
Taylor & Co 400
Church 275

{Ix<6jo q jn tr bmu-v
,

oqt hi
The Gold Run tail sluice, in Gold Run canon, is 1,500 feet long, six feet

wide, and yields $6,000 or $7,000 a year. It tails into Canon creek.

Goosling & Co. have a tail sluice 3,000 feet long in Goosling ravine, and four
companies tail into it. Two tail sluices are buried 20 or 30 feet deep in this. mine.
Huyck and Judd have 1,000 feet of tail sluice in Indiana Hill canon.

Hoskins Tail Sluice.—

T

he Hoskins tail sluice is in Indiana Hill ravine,

which is so steep that the sluice is in short sections, the longest 2 4 feet, and
between the sections the water pitches down over steep rocks. There are in all

fifteen boxes of main tail sluice, six or eight feet wide and two or two and a half
feet deep’ with a grade of eight inches to 12 feet. .

Besides the main sluice boxes there are a number of undercurrent boxes, from
six to nine feet wide,. 14 inches deep, with a grade of 12 or 1'3 inches to 12 feet.

Not more than one-fifth of the matter in the main sluice gets into the undercur-

rent, passing through a cast grating of white iron, with openings an inch wide,

eight inches and a half long, separated by bars an inch and a half thick on top.

There are usually from 600 to 1,200 inches of water running in the main sluice

and 120 in the undercurrent, which latter catches three times as much gold as

the former, because the current is slower and shallower.

There are second undercurrents, or secondaries, as they are usually called.

Their grade is 14 or 15 inches to the box, their width 30 inches, and their depth
12. They take one-fifteenth of the water of the undercurrent, and catch one-
eighth as much gold. They are especially serviceable lor catching quicksilver.

The spaces in the grating arc five inches long and three-eighths of an inch wide.

There are three boxes of 12 feet to each undercurrent, and two to each second-

ary. The undercurrents always pay where the gold is fine, and the secondaries

are especially serviceable in steep canons.

Dutch Flat.—

D

utch Flat, on the north side of the divide between Bear
river and the north fork of the American river, and within half a mile of the

line of the Central Pacific railroad, has, for 12 years been one of the leading
hydraulic camps of the State. It is pleasantly situated, and is one of the most
prosperous towns in the mines, although the monthly gold yield Avas thrice as great
in 1858 as it is noiv. There are many comforthble homes, most of the people
consider themselves permanent residents, and there is a steady increase in the
number of families. Dutch Flat, probably alone of all the mining towns, has
never been burned doAvn, and only one house lias been burned. The shipment
of gold in January, 1867, rvas $31,600; in February, $33,000; in March,
$43,000; in April, $74,000

;
in May, $66,000

;
and in June, $60,000. These

shipments included much from Gold Run.
Most of the soft gravel that covered the Blue, lead, and that could be washed

doAvn readily with the pipe, has been wasted aAvay, and the blue cement, Avhich

is too, hard for the pipe, and perhaps not rich enough for the stamp, has been
reached; and most of the claims are noAV lying idle in the hope that some other

me^AVill
f
be-

aooinla ovr) oviyl vodt mislo fiedf 'to tim
The principal claims at Dutch Flat, commencing on Bear river, at the north-

eastern corner of the district, are tho following

:

Phcenix and American.—

T

he Phoenix, 900 feet long by 300 wide, Avas
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opened In 1857 and was worked until 1865, with an average yield of $150 and

an expense of $60 per day. All the soft gravel has been washed and the hard

scernent remains. The depth to the bed rock is not known.
The American, 900 feet long by 400 feet wide, was opened in 1857, and was

worked for six years as a hydraulic claim, yielding $150 per day. It will not

pay now for piping, and Chinamen are sluicing in it.

Buckeye.

—

The Buckeye was opened as a sluicing claim in 1854, and it was
piped from 1857 till 1867, and may be regarded as worked out for the hydraulic

process. It has used 250 inches of water and employed from four to six men.
An Incline was sunk 250 feet below the level of the present workings to the

bed rock, and the cement taken out in going down yielded $8 to the car-load,

and not more than one-tliird of the gold was washed out. If this statement be
correct, and if the cement found in the incline was a fair average of all in the

claim, the Buckeye is an extremely valuable piece of property.

Dutch Flat And Queen City.—The Dutch Flat, 1,800 by 900 feet, was
opened in 1857, and is still at work with 12 men. The yield is from $200 to

$409 per day. The soft gravel will last another season. The company com-
menced work in 1854, cutting a tunnel for drainage, but after going 450 feet and
spending $46,000 on it, they gave it up. Some of the rock was so hard that

they paid $85 50 per lineal foot.

The Queen City, 900 by 250 feet, began piping in 1858, and will exhaust its

soft gravel this year. Four men are employed
;
the yield is $130 to $150 per

day, and 200 or 250 inches of water are used.

Bear River and Teaee.—The Bear River claim, 900 by 400, was opened
in 1856, and will be exhausted, so far as the soft gravel is concerned, this year.

Four men are employed, 250 inches of water are used, and the yield is $150 per

day.

TeafFs claim, 900 by 310 feet on one side of the hill, and 1,500 by 900 on
the other side, was opened as a pipe claim in 1855, and the soft gravel will be
worked out next year. From 1857 to I860 125 inches of water were used, and
the average yield was $100 per day. About 80 feet have been washed away
from nearly the entire area of the claim. The amount of water used is 250 inches,

at an expense of $30 per day
;
four men are employed at $3 each

;
the total

expenses are about $50 per day, and the yield $150. The head of water for

piping is 120 feet.

From Boston to Yankee.

—

The Boston claim, 900 by 450 feet, was opened
as a hydraulic claim in 1855, and the soft gravel will all be washed away this

year. Four men are employed, 250 inches of water are purchased, and the yield

is $150 per day.

The Gray Eagle, 900 by 300 feet, was piped from 1858 till this year, and
now the soft gravel has all disappeared. The yield was $150 per day, and 250
or 300 inches were used per day.

The North Star was worked as a drift claim for a long time, and then piped.

The soft gravel is all gone, and the claim is lying idle.

The Union is working, and paying good wages to two men.
The Yankee, at the junction of Dutch Flat ravine with Bear river, has worked

off nearly all the soft gravel. In 1858 and 1859 it was worked as a drift claim
by 16 men, and it yielded 250 ounces (about $4,500) per month.
Driet Claims.

—

The Blue Cut struck pay in 1856 as a drift claim, and paid
very high for a time, and now pays $400 per month. Four men are employed,
and the claim is still worked by drifting.

The Potosi, a drift claim, pays 200 ounces per month to 12 men drifting day
and night. • - •

The Wliynot Company is worked as a drifting claim
;
yield not ascertained.

The Badger lias 22 feet of drifting dirt, and has been very rich, but is working
now on a small scale. In four years it paid $192,000 of dividends
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Mill Claims.—The Ohio claim has a four-stamp cement mill, which started

this year and pays well. The cement is hauled out with a mule. The soft

gravel lias been sluiced off from the top.

The erection of a mill has been commenced on the Baker claim.

The German Company intend to build a mill.

Other Claims.—The Deep Shaft claim is the property of the Water Com-
pany, and is worked by the hydraulic process, but the supply of water is irregu-

lar. When there are 250 inches of water the yield is about $150 per day.

The Iowa claim uses 250 inches, and pays $150 per day, but did not pay more
than $100 previous to 1866. The soft gravel will be worked out next year.

The North Star yielded $150 per day for four or five years, but the soft gravel

is all gone now.
Between Dutch Flat Ravine and Squire’s Canon are a number of hydraulic

claims that have been worked many years, arid have paid very little more than

expenses. ,

YTIv^ Kaaxj '
: ' U

/'
J

Teaef’s Tail Sluice.—James Teaff, who owns one of the piping claims at

Dutch Flat, also owns a tail sluice—probably the largest one in the State. The
total length is 5,500 feet 2,500 feet long, five and a half feet wide, and 26 inches

deep, in a tunnel, and 3,000 feet long and six feet wide outside. The construc-

tion of the tunnel and sluice cost $55,000 in money and four years’ time, and was
completed in 1863. The Teaff, Dutch Flat, Queen City, Bear River, Franklin,

Boston, and Iowa companies, with 1,550 inches of water, tail into it. It is

paved all the way with boulders 14 inches deep. The grade is 10 inches to 12

feet, but eight inches would have been better. At intervals of 120 feet there are

falls or dumps two feet and a half high in the tunnel and five feet high outside.

These dumps are of great service in breaking up pieces of cement.

Boulders 10 and 15 inches in diameter are constantly rushingthrough the sluice,

and some of 20 inches frequently pass. The great weight of these boulders

rushing along at a speed of nearly 10 miles an hour tries the sluice severely,

and the rock bottom is always worn down about two inches in three months,

arid half of the paving boulders are broken so as to be unfit for further use.

Tire rock for the paving is obtained by putting an iron grate in a sloping posi-

tion in the sluice. The bars of the grate are an inch and a half thick and eight

inches apart, so everything small passes through. A Chinaman stands by the

grate, examines every boulder that stops, lays the good ones on one side, and
throws the others over.

,

Every evening 15 or 20 pounds of quicksilver are put into the sluice, and the

largest amount in the sluice at one time is 900 pounds. The owner of the

sluice never buys any quicksilver, but has it to sell, for he catches more than he
puts in. lie cleans up several sections—a section is between two dumps—between

Saturday night and Monday morning, which time he has for cleaning up under

a contract with the companies. Six men are employed 20 hours—12 days’ work

—

in cleaning up a section of ten boxes or 120 feet, arid the expense, including

new stone and repairing, is $3 75 per box. The yield is usually $25 per box,

or $250 per section, at a clean up, and there are 416 boxes in the sluice. Three

men. are constantly employed in looking after the sluice, and extra men are

engaged to clean i:ipl
07r8/;

y ^
The companies which tail into the tunnel have about 600 feet of their own

sluices.

Drainage oe Bear River.—Bear river, opposite to Dutch Flat, is 70 feet

deep, with tailings, the mass of which extends for some miles above and many
below. It has been proposed to cut a tunriel three miles long from Bear river at

Secret ravine through the railroad divide to the north fork of the American liver,

the bed rif'^hich is 1,000 feet lower than that of Bear lW^fiQTtl is supposed that

an immense profit would be derived from such an enterprise, though the cost of

making a tunnel for that length 11 feet wide arid eight feet high, at $40 per foot,
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would be about $630,000. Tlie bed of Bear river, opposite Dutch Flat, never

was flurried, and is probably quite rich. The present deposit of tailings began to

accumulate in 1858 or 1859. They rise about two feet per month from February

till September, and then the floods of winter carry away a considerable portion of

them.

South Placet;. Quartz Regulations.—There is no general quartz regula-

tion for Placer county
;
each district has its own rules.

The following are the main provisions of the South Placer quartz regulations

:

Any person may take up and pre-empt one claim of 200 feet in length on the lode by 200
feet in width, (following the dip of the lode,) with all dips, spurs, angles, and courses, with
all precious metals therein contained. Such claims shall be valid by the locator’s posting

one notice thereupon, naming the number of feet claimed each way from said notice ; desig-

nating, if possible, by croppings, the general direction of said lode, but if no croppings are

visible, then by the words easterly, westerly, northerly, or southerly, as the case may be ; but
in no case shall a location of a claim be invalid by reason of any misapprehension in regard

to the direction of said lode. Notices of locations shall be put upon the records of this

district, together with filing a copy of the same with the recorder, which shall give as full a
description as possible of the claim.

All claims shall be recorded as above specified within 20 days from the date of their notice.

All claims in this district shall be held by working the same, the work to

amount to at least one full day’s work to each claim in each company in every

month in good faith
;
and after the .sum of $50 to each name in such company shall

have been expended upon the claim, on application to the recorder it shall be his

duty to go and see the work, and if he finds that the said amount of work or

money has been expended as before stated, he shall give to the parties owning
or their representatives a certificate stating that the said amount of work and
money has been expended, which entitles the owners to lay over and suspend
work for the term of six months from the date of said application, and the claim

will not be considered forfeited until after the said six months has expired.

Canada Hill and Lone Star Regulations.—The quartz regulations of

Canada Hill allow 200 feet on the lode to each person, and 50 feet on each side,

and 10 feet on every cross-lode; and require five days’ work per month for each
individual claim or share.

In the Lone Star district, west of Auburn, the regulations allow 200’ feet to each
person, and 300 feet on each side. A company’s claim may be held for the first

year by doing work of the value of $25 within 60 days after the location; and
an equal amount of work will hold it for any subsequent year.

Green Emigrant.—The Green Emigrant mine, three miles northwest from
Auburn, is 1,000 feet long on a vein which appears to run north 65° west, but
there are a number of veins that seem to concentrate at the top of the hill, in

which a rich deposit has been found.

The vein which runs through the hill is called the Green Emigrant, is three

feet wide, and dips 45° to the southwest. The foot-wall is serpentine and the
hanging wall talcose slate and schist. The vein itself near the surface seems
to be decomposed quartz, talcose, and schist. The middle parallel vein is 18
inches wide and nearly vertical, and the vein matter is like that in the Green
Emigrant. The southwestern vein is four feet and a half wide, and dips 45°

to the east. The vein matter is the same as in the other two.' There are spaces
of 50 feet between these parallel veins at the surface, but it is supposed that they
unite 150 feet below the surface. The walls of the middle vein and the hang-
ing wall of the southern vein are talcose slate

;
and the foot-wall of the latter

vein is a hard rock resembling sienite. A shaft was sunk 10 feet in the south-
western vein, and the rock averaged $10 per ton. The mine was discovered in

1864, and not more than 50 tons have been crushed, yielding $100 per ton. - The
yield for the first two years was $20,000, but the proprietors refuse to tell what
ithasbeen since. Rumor, which probably exaggerates grossly, says that $100,000
have been taken out in a hand mortar in the first six months of 1867. That
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many rich specimens have been obtained is indubitable. All the work in the
mine, except on rare occasions, is done by two partners in it, and strangers are
not permitted to enter. The rich deposit is found in streaks near the walls.
The mine is opened by a tunnel 225 feet long. The mine owners say the whole
hill will pay—the rock for crushing and the gravel for washing.

The’ first extension of the Green Emigrant on the north is 600 feet long, and
is being opened or examined by cross cuts. Some auriferous talcose slate has
been found, but so far no vein.

Monahan & Co. have 2,000 feet on the same vein, and have done nothing.
The Wells claim is 2,400 feet long, and the vein is five feet wide. There are

two shafts, one 50 and the other 40 feet deep. Forty tons have been crushed,
and they yielded $12 50 per ton on an average, after the specimens had been
picked out.

The first extension south' of the Green Emigrant is 2,000 feet long. A shaft

has been sunk 25 feet, and the vein is 18 inches wide. The rock prospects well.

New York akd Empire.—The New York mine, formerly known as the Con-
rad, one mile west of Auburn, has three veins, each two feet wide, not more than
200 feet apart.

The Empire Company, at Ophir, has 11,000 feet of claims on various veins,

and is working in a shaft 35 feet deep, in a vein two feet wide. The mill

has 10 stamps, and began to run in March of this year. The average yield is

$8 per ton, exclusive of the sulphurets, which are not saved. An experiment was
made in this mill of working the float quartz, which covers the whole country

near Ophir, but it did not pay. The working vein is in granite and runs north

and south. The mill was burned down in July, after it was visited.

Schkable,—The Julianne or Schnable mine, on Jenny Lind Flat, near
Ophir, is 2,000 feet long on a vein two and a half feet wide, running north and

'

south in granite, and dipping 80° to the east. A shaft has been sunk 105 feet,

and drifts have been run 50 feet below the surface, 1,200' feet on the vein, in pay
all the way. The pay is evenly distributed through the vein, and the average
yield of free gold, as reported by the proprietor, is $6 per ton; but the general

impression in the neighborhood is that the mine is quite valuable. The expense
for stopping out is $2 per ton, and the total expense $4. The croppings have
paid for 2,000 feet on the surface. The rock contains seven per cent, of sulphu-

rets, which assay $147 per ton, or $10 per ton of rock. There is a five-stamp

mill which has been running for two years and a half, working 25 or 30 tons

per week.
Walter and St. Lawrekce.—The Walter mine, 900 feet, at Ilamberg

Flat, is on a vein which runs northwest and southeast, averages 18 inches

in thickness, and clips 80° to the southwest. A shaft has been sunk 45 feet,

and drifts have been run 48 feet on the vein in pay rock all the way. There is

slate wall on both sides, but in some places the granite comes to the west wall.

Some very rich specimens have been found. The mine has no mill. Twenty
tons have been crushed, and the yield was $13 per ton.

The St. Lawrence Company has three claims. The St. Lawrence vein, on
which they are working, runs northeast and southwest, dips southeast 65°, and
is 20 inches wide. The claim on this vein is 1,400 feet long. A shaft has

been sunk 75 feet, and drifts have : been run 85 feet in pay all the way. The
walls are granite, with a slaty gouge about an inch thick on each side. The
surface wasworked with a profit by Mexicans for many years. The St. Lawrence
claim on the Boulder vein is 2,400 feet long. The vein is three and a half feet

wide, and has the same course, dip, and walls as the St. Lawrence. A shaft has

been sunk 75 feet, and drifts have been run 75 feet. An assay of the sulphurets

shows $138 gold and $158 silver per ton. An assay of dry slum showed $19
gold and $46 silver per ton.

GolDek Rule.—The Golden Rule Company, of Sacramento, (to be distin-
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guished from the Golden Rule Company of San Francisco, which has a valuable

mine on the Mother lode in Tuolumne county,) has claims, each 2,000 feet long’,

on three parallel veins nine miles south-southwest of Auburn. The eastern vein

is three feet thick, and lias been opened by a shaft 250 feet deep and drifts 160

feet long on the vein, all the way in rock that averages $12 to the ton. The
middle vein is two feet thick, and the rock averages $8. This is 100 feet

from the eastern vein, lias been reached by a cross-drift from it, and a drift in

the vein has been run 60 feet. The western vein is 60 feet distant, is fifteen

inches wide, and has been opened to a depth of 75 feet by a shaft, and to a length

of 50 feet by drifts. The eastern and middle veins show quartz of the same
quality; the western has a bluish hard quartz, containing more free gold than

the others, which have white quartz and sulpliurets. A 20-stamp mill is going

up, and also a reverberatory furnace, with a capacity to roast a ton at a charge.

The sulpliurets are to be concentrated with Hungerford’s concentrator. There is

a 75-horse power steam engine and steam hoisting works. For hoisting, a flat

wire rope is used.

Stewart’s Flat, American Bar, and Damascus.—Stewart’s Flat mine,

1,350 feet long, is on a vein two and a half feet wide, running north-northeast

and south-soutliwest, in granite walls. A shaft has been sunk 120 feet, and
drifts have been run 380 feet on the vein in pay all the way. The average

yield is $15 per ton. The mine was worked from 1862 to 1864, and was then

left idle till this spring, when work was resumed. There is a five-stamp mill.

At American Bar, two miles below Michigan Bluff, a quartz mill is being built.

The Damascus quartz mine, at Damascus, was worked for three years, paying

a profit part of the time, and has been idle for the last three years. The vein is

] 2 feet wide and the mill has five stamps.

Bed Stone.—The Bed Stone, 10 miles north of Dutch Flat, on the north

branch of the north fork of the American river, is 2,400 feet long, on a vein which
runs northwest and southeast, and is five and a half feet wide, between granite

and talcose slate. A depth of 165 feet has been reached, and drifts have been
run 30 feet in the vein. The rock, so far as examined, is very rich. A four-

stamp mill has been running, and an 18-stamp mill is now in the course of

erection. «

There is a mill of two stamps erected in Bear Valley, for the purpose of pros-

pecting the Champion and the Blue Belle lodes, both of which yield excellent

quartz.

Canada Hill.—Canada Hill, on the Forest Hill ridge, 10 miles west of

the summit, has a number of quartz lodes, some of which are very promising at

the surface. The gulches about the hill are full of rough gold and gold-bearing

quartz. Most of the miners there are Mexicans. The Secret mill, built four

years ago, ran two years and is now standing idle.

The Buena Vista Company are opening a quartz claim.

Bald Mountain, two miles east of Canada Hill, is covered with float-quartz,

and many of the pieces contain specks of gold plainly visible. There has been
much prospecting for lodes, but none of any size have been found.

Harpending Mine.—The Gold Quarry Company’s property, familiarly

known as the Banker or Harpending mine, is situated near Dincoln, on a deposit

similar to that of Quail Hill, in Calaveras county. The ores are delivered by
contract at 40 cents per ton. A 40-stamp mill is at work, crushing about five

,ons daily to the stamp. The labor is principally Chinese. The estimated cost

of the entire extraction and treatment is within $1 per ton.

Professor Silliman, in a paper on the Harpending and Quail Hill deposits,

says:

Accompanying the entire mass of decomposition at both localities, occur both gold and
silver, disseminated with remarkable uniformity in all parts of the ore ground. At Whiskey
Hill films of metallic silver are visible upon the talcose masses, stained green by malachite
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or chrysocolla. The gold is rarely seen in situ, being mostly obscured by the very rusty

and highly-stained character of the associated materials. But it is rare that- on washing a
small quantity of any of the contents of these great deposits, gold is not found in angular
grains or small ragged masses, from the size of a few grains’ weight to impalpable dust.

Nuggets of several pennyweights occur occasionally. This gold has evidently accompanied
the sulphurets and been left in its original position and condition by their decomposition.

There can be little doubt that the gold of the gulches adjoining these deposits has been
derived from them. At Whiskey Hill the gulch gold ceases to be found as soon as the limits

of this deposit are passed ;
and the same is true at Quail Hill. The occurrence of deposits

of this nature throughout the range of the foot hills seems to offer the best solution which has
suggested itself of the origin of the placer gold, which is found in situations so far removed
from the gold belt of the upper sierras, and away from sources usually recognized as those

to which placer gold may be referred. * * * *

The chemical results of the extensive decomposition of metallic sulphids which has in

former times occurred at these localities offer an interesting problem in chemical geology.

The sulphur has been removed chiefly as sulphuric acid, beyond doubt, which has combined
with iron and copper to form sulphates of those metals. These have, for the most part, dis-

appeared, being washed out by the atmospheric waters, and have followed the drainage of

the country. At Whiskey Hill I found the sulphate of iron, (coquimbite, ) sulphate of cop-

per, (cyanosite,) and alum. The water of the shaft contains copper enough to redden the

iron tools. ********.
From all the evidence presented, we seem justified in regarding these remarkable metallic

deposits as segregated veins, holding a pretty uniform and high tenor of gold and silver,

associated with and derived from the decomposition of extended masses of metallic sulphur-

ets and quartzose matter, and carrying, at times, ores of copper, the commercial value Of

which is, however, entirely subordinate to that of the precious metals which are found t©

characterize these veins or ore channels.

SECTION II.

NEVADA COUNTY.

Nevada county, California, has for its eastern boundary the dividing- line

between California and Nevada State
;
extends across the summit and down the

westerly slope of the Sierra Nevada mountains to the foot hills that border tlx©

eastern edge of the Sacramento valley. Its northerly and southerly boundaries

are the Middle Yuba and Bear rivers, to the sources of those streams; thence

due east to the State line. Its length from east to west is about 65 miles, having

an average breadth of 20, and containing about 1,300 square miles. It is near

the middle of the great gold region that stretches along the westerly slope of

the mountain chain, extends entirely across the auriferous belt, and in the last

nineteen years has produced more gold than any tract of country of equal extent

in the world.* The elevation above the level of the ocean ranges from 800 to

1,000 feet, along the foot hills, and rises to 8,000 and 9,000 feet in places on

the summit, thus affording a great variety of climates. On and near the summit

the ground is covered with snow for more than half the year, while at the font

hills snow and ice are seldom seen.

Several streams, which have their sources high up in the mountains, flow

westerly through the county, and empty into the main Yuba or Bear river. Tire

most considerable of these are the South Yuba, Deer creek, and Greenhorn,

which, with their tributaries, have cut deep channels in the primitive rock.

Between these streams and those forming the northerly and southerly boundaries

* Professor B. Silliman says of the product of the valley district

:

“The place has obtained a well-earned celebrity as the most prosperous of all the gold

quartz-mining districts in California. Quartz mining was begun here as early as 1850, and

has been continued, on the whole, with a steadily increasing success, to the present time.

“It is difficult to obtain exact statistics of the total product of the Grass Valley quartz

mines, but it is believed by those best able to form a trustworthy opinion on this subject

that the product in 1866 was probably not less than $2,000,000, while for the whole period

from 1851—say 14 years—it was probably in excess of $23,000,000.”
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of the county are four main ridges running nearly at right angles with the moun-

tain chain, and varying in length from 25 to 40 miles. These ridges are com-

posed mainly of gravel and alluvial deposits, the debris from the higher moun-

tains, and matter of volcanic origin. In places the bed rock rises nearly to the

surface, but in general the alluvium is from 100 to 200 feet in depth, and at the

higher elevations is covered with basaltic frocks and a deep volcanic cement.

'The volcanic covering is supposed at one time to have extended over a much
larger area than at present, forming extensive table lands, but in course of time

has been worn away on the lower portions and along the margins of the ridges,

leaving the alluvium as the upper surface, and which now constitutes the prin-

cipal field for hydraulic mining.*

* Professor Silliman, in an article published in Bean’s Directory of Nevada, says of the

general geological character of the Grass Valley district:

“The gold-bearing rocks at this place are mostly highly metamorphic schists or sandstone

passing into diorite or greenstone syenite. These greenstones, seemingly crystaline, are

probably only highly altered sedimentary rocks, containing a large amount of protoxide of

iron with sulphuret of iron. In some parts of the district slaty rocks occur, more or less

talcose or chloride in character-; masses of serpentine also abound, forming at times one
wall of the quartz veins. This serpentine is probably metamorphic of the magnesian rocks
last named. The red soil, seen almost everywhere in the Grass Valley district, has its origin

from the peroxidation <of the iron contained in the greenstones and diorites, and set at liberty

by its decomposition.
“The line of contact between the gold-bearing and metamorphic rocks of Grass Valley

and the granites of the Sierra Nevada is met on the road to the town of Nevada, about a half

mile before coming to Deer creek. The talcose and chloritic slates are seen to the north, in

the direction of the Peck load, and in the slate districts of Deer creek.

“The dip and strike of the rocks in the Grass Valley region is seen to vary greatly in

different parts of the district. Following the course of Wolf creek, a tributary of Bear river,

it will be observed that the valley of this stream—which is Grass Valley—as well as of its

principal branches, follows, in the main, the line or strike of the rocks. In the absence of

an accurate map of the region it may not be easy to make this statement evident. But all

who are familiar with the chief mines of this district will recall the fact that the course of tho
veins in the Forest Springs location, at the southern extremity of the district, is nearly north
and south—N. about 20° E.—with a very flat dip to the east; while at the Eureka mine, on
Eureka Hill, about four miles to the northward, the course of the' vein is nearly east and
west, with a dip to the south of about 78 degrees. Again, commencing at North Gold Hill

and following the course of the famous vein which beam the names of Gold Hill, Massachu-
setts Hill, and New York Hill, we find the veins conforming essentially to the southerly

course of the stream, with an easterly dip. The North Star, on Weimar Hill, has likewise
the same general direction of dip. Near Miller’s ravine, at El Dorado mill, Wolf creek makes
a sudden bend to the left or east, leaving the Lone Jack, Illinois, Wisconsin, and Allison

Ranch mines to the west. All these last-named mines are found to possess a westerly dip,

•showing the existence of a synclinal axis running between the base of New York Hill and
ike urines having westerly dips last named, along which, probably, the veins will, if explored
In depth, bo found ‘in basin.’ The dip at Lone Jack is about 30° west; at Allison Ranch
it is about 45° west. Just below the Allison Ranch mine Wolf cieek again makes a sha/p
turn to the left; nearly at a right angle, and then resumes its former course with the same
abruptness. A mile lower down, where it strikes the Forest Springs locations, we find the

Morambagua inclosed in syenitic rocks, dipping at a very low angle to the east ; a dip is seen
also, at a still less angle, in the Shamrock, yerifurther south. There is probably a saddle or

anticlinal axis below the Allison Ranch mine, due to the elevation of the syenitic mass, which,
it seems probable, sets in at the sharp bend in the stream, before alluded to, and where the
ravine trail joins it. The stream probably runs pretty nearly in the basin of the synclinal.

“The rocks on the east side of Wolf creek, and above Forest Springs locations, dip
westerly. Such i.s the case at Kate Hayes and with the veins on Osborn Hill. The middle
branch of the creek sweeps around to the east, forms its junction with the north fork, and
the veins explored there near its upper waters, as at Union Hill, the Burdette ground, Mur-
phy vein, Lucky, and Cambridge, all dip southwest or south, conformably to the Idaho and
Eureka, and at a pretty high angle. The Eureka vein, going west, faults in the Whiting
ground, and, having previously become almost vertical, has, west of the fault, a northerly
dip at a high angle. At the Coe ground this northerly dip is also found at an angle of about
5U°. At Cincinnati Hill the vein dips southerly, in a direction exactly opposite to that of
the North Star, there being a valley between the two, and a saddle or anticlinal between Cin-
cinnati and Massachusetts Hills.

“These facts, which by a more detailed statement could he easily multiplied, seem to war-
rant the conclusion that the course and dip of the Grass Valley veins is especially conformable
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The whole country was originally covered with magnificent forests, the differ-

ent varieties of the pine predominating in the more elevated regions, and giving

place to the oak in the foot-hills. As the first settlers had no interest in the

soil, and felt that they were but sojourners for a time in the mines, the timber

has been wastefully used, and much of it has disappeared.

The entire county is what might be termed mineral land, as distinguished

from agricultural. Yet there are many sheltered valleys of rich, arable soil

which have been cultivated, and amply rewarded the husbandman. The largest

of these is Pema valley, lying near the westerly border of the county, and con-

taining about 2,000 acres of good soil, which has been occupied and cultivated

for many years.

Settlement.

—

The first settlement in what is now Nevada county was made
in the summer of 1848, when the south and middle branches, of the Yuba were

prospected for gold for’ a considerable distance into the mountains, and many

to that of the rocks, and that the streams have, in general, excavated their valleys in alike

conformable manner.”

In reference to the gold-bearing veins of Grass Valley, Professor Silliman says :

“The quartz veins of Grass Valley district are not generally large. Two feet is probably

a full average thickness, while some of the most productive, and those which have given

from the first a high reputation to this region, have not averaged over a foot, or possibly

eighteen inches in thickness. There are some exceedingly rich veins, which will hardly

average four inches in thickness, and which have yet been worked at a profit, while at the

same time there are veins like the Eureka, which have averaged three in thickness, and the

Union Hill vein over four feet. The Grass Valley veins are often, perhaps, usually imbedded
in the inclosing rocks, with seldom a fluccan or clay selvage or parting, although this is

sometimes found on one or both walls.

“The walls of the fissures and the contact faces of the veins are often seen to be beautifully

polished and striated.

“ The veins are, as a rule, highly mineralized, crystalline, and affording the most unmis-

takable evidence of an origin from solution in water, and afford not the least evidence of an

igneous origin. Calcedonic cavities and agatized structure are very conspicuous features in

many of the best characterized and most productive of the gold-bearing veins of this district.

These indisputable evidences of an aqueous origin are seen in Massachusetts Hill, Ophir

Hill, Allison Ranch, Kate Hayes, and Eureka.
‘

‘ The metallic contents of the Grass Valley veins vary extremely ;
some carry but little or no

visible gold or sulpliurts, although the gold tenor is found in working in mill to be satis-

factory, and the sulphurets appear on concentrating the sands from crushing. This is the

case in the Lucky and Cambridge mines, for example. But in most cases the veins of this

district abound in sulphurets, chiefly of iron, copper, and lead, the sulphuretcd contents

varying greatly in the same vein; zinc and arsenic are found also, but more rarely, the

most noted example? of arsenical sulphurets being in the Norambagua and on the Heuston

Hill ; lead abounds in the Union Hill lodes, (as galena, ) and the same metal is found associated

with the yellow copper in parts of the Eureka mine- The gold when visible is very com-

monly seen to be associated with the sulphurets ; this was particularly the case in Massa-

chusetts Hill, while Rocky Bar' and in Scadden Flat, on the same vein, the gold is found

sometimes in beautiful crystallized' masses, binding together the quartz, and almost destitute

of sulphurets. Mr. William Watt informed me that in working some seventy thousand

tons of rock from Massachusetts Hill vein, the average tenor of gold was about $80 : but at

times this vein was almost barren, while again the gold was found in it so abundantly,

especially where it was thin, that it had to be cut out with chisels. It is matter of notoriety

that in the Gold Hill vein, (continuation of the vein in Massachusetts Hill,) portions of the

lode were so highly charged with gold that the amount sequestered by the miners in a single

year exceeded $50,000. On the other hand, in the Cambridge and Lucky mines, having^, tenor

of about $35 to $60 gold to the ton, the precious metal is seldom visible. In the Eureka,

where the average tenor of gold in 1866 was $50 per ton, it seldom exhibited what may be

called a ‘ specimen ’ of gold.

“The structure of the veins in Grass Valley varies in different portions of the district,

especially in respect to the distribution of the pyrites and portions of the adjacent wall.

On the Eureka Hill the veins possess a laminated structure parallel to the walls, enclosing

portions of the diorite or talcose rocks, forming closures or joints in which the vein splits

easily. On these surfaces of cleavage minute scales of gold may often be detected by close

inspection. The sulphurets are also seen to be arranged in bands or lines parallel to the

walls. In many other cases this kind of structure is found to be wholly absent, while the

sulphurets and gold appear to follow no regular mode of distribution. In a few mines the
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rich deposits were found in the gravel bars and along the margins of those streams.

Two or three parties remained in their camps over winter, but the most of the

adventurers returned to the valleys or to San Francisco in the fall. The next

season, when the news of the discoveries brought a rush of gold-seekers from the

eastern States, the lower portion of the county, and as far up as Nevada City,

was explored by prospectors. One or two companies of overland immigrants

4hat crossed the mountains by the Truckee route stopped near Rough and Ready,

and remained there during the winter of 1849-50. Another company of immi-

grants' stopped in Grass Valley, and others who had found rich claims, including

two or three families, spent the winter in the basin of Nevada. Mining, which

commenced along the running streams, was gradually extended to the dry gulches

and flats, and thence into the hills, thus greatly enlarging the known mining area.

Enough prospecting had been done in the summer and fall of 1849 to prove

the surface diggings to be incredibly rich, individuals in some cases having taken

sulphurets are arranged very distinctly in bands or zones, parallel to the Avails, forming

‘ribbon quartz.’ This is especially distinct in the Norambagua, where, as before mentioned,

the sulphurets are arsenical, and the gold very finely disseminated. -

“The average tenor of the gold in the Grass Valley veins is believed to be considerably in

excess of what is found in most other portions of California. In Allison Ranch, Massachusetts

Hill, Rocky Bar, Ophir Hill, and Eureka, this average has probably reached $50 to the ton.

In many other mines it has been considerably less, but, on the whole, $30 may not be far

from the general average tenor of theAvhole district, meaning, of course, the amount actually

saved by milling operations.

“The loss of gold is very various, but is probably nearly always greater than owners are

willing to confess, if indeed they know, which is doubtful. It is certain, in one well-knorvn

mine, my own samples of quartz sands, and sulphurets from ‘ pans,’ assayed respectively

$23 and $57 per ton—a result which was later confirmed by the researches of another very
competent mining engineer, quite independently. In other cases, as at Eureka and Noram-
bagua, my own researches show the loss in the tailings to be very small, not exceeding $7 to

the ton in the latter, and less than that in the former.

“The gold in many of the Grass Valley mines is very easily worked, being clean, angular,

and not very small, hence it is readily entangled in the fibre of blankets, together Avith a con-

siderable portion of sulphurets, naturally leading to the method most commonly in use in

Grass valley for treatment of the gold ores.”

The same authority refers a's IoIIoavs to the Grass Valley method of amalgamation

:

“What may properly be called the ‘Grass Valley mode,’ consists in the use of heavy
stamps, 700 or 1,000 pounds, crushing usually two tons, sometimes trvo and a half tons

of ore each in 24 hours through screens not exceeding No. 6, rarely so fine. Amalga-
mating in battery and copper aprons are usually united. In some mills mercurial riffles

are placed in front of the discharge, but more commonly the whole body of crushed stuff is

led at once over blankets, which are washed out every few minutes into tanks, where the free

gold and sulphurets are allowed to collect preparatory to being passed through the ‘Attwood
amalgamators.’ These simple machines are designed to bring the gold into thorough con-
tact with mercury contained in little vats, sunk in the surface of an inclined table, over
which the stuff is fed to the vats in a regulated manner by a stream of Avater, Avhile iron

blades slowly revolve in the vats to cause a mixture of the sands and. quicksilver. By this

apparatus, at the Eureka mill, 90 per cent, of all the gold is obtained which is saved
from the ore. Beyond the amalgamators the sands are carried over amalgam atic copper
sluices, and are put through various ore-saving processes, with a view especially to concen-
trating the sulphurets. These processes vary much in different mines. In some mills,

especially the Ophir, much more elaborate mechanical apparatus has lately been introduced,
with Avhat results still remains to be seen. It is certain that if the method of treatment just
sketched seems imperfect, (as it undoubtedly is, ) it is the method which has hitherto yielded
the large returns of gold for which Grass valley has obtained its Avell-deserved renown. As
the development of the district goes forward, cases will occur of veins containing gold in a
State of very fine division, to which other methods of treatment must be applied. Such
pxamples indeed already exist, and the problems which they offer will be met by the use of
other systems of amalgamation, or by suitable modifications of the existing system.

“ Value of the Sulphurets.—The sulphurets occurring in the Grass Valley district are

usually rich in gold—some of them remarkably so. In quantity they probably do not on
an average amount to over one per cent, of the mass of the ores, although in certain mines
they are found more abundantly. For a long time there was no better mode known of treat-

ing them than the wasteful one of grinding them in pans and amalgamating. In this way
rarely was 60 per cent, of the gold tenor saved. After many abortive efforts, at length com-
plete success has been met with in the use of Plattner’s chlorination process. Mr. Deetken,
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out thousands of dollars in a few days, and the fame of the mines reaching other

parts of the State, the bills and ravines of the county were overrun with eager

prospectors in the spring and summer of 1850. During that season settlements

were made and mining commenced in every part of the county, except what is

now Meadow Lake township, while the towns of Nevada, Grass Valley, and
Rough and Ready each became the centre of a large mining population. No
definite estimate can be made of the gold product of the county in 1850

;
but

it must have been large, for there were not less than four or five thousand men
engaged in the mines. The claims were extraordinarily rich, and a considerable

proportion of the miners returned to their former homes with what they consid-

ered snug fortunes, of from $5,000 to $10,000 each, as the result of their sum-

mer’s work. Never were fortunes more easily made by the unskilled laborer.

In the spring of 1851. the legislature passed an act for the organization of

the county, the territory having previously been comprised within the limits of

now connected with the reduction works of the Eureka mine, is entitled to the Credit of hav-
ing overcome the difficulties which formerly prevented the successful use of this process in

Grass Valley, a more detailed description of which will be found in our notice of the Eureka
mine.”

In reference to the length and depth of productive ore ground, the following remarks, by
Professor Silliman, are interesting :

“ Of the length of the productive portion of quartz veins and the depth at which they com-
mence to become productive, Grass Valley offers some instructive examples:

“ The North 8tar vein, on Weimar Hill, has been proved productive on a stretch of about
1,000 feet, while the tenor of gold has gradually increased with the depth, from an average
of $20 in the upper levels to nearly double that in the lower levels. The limits named are

rather those of exploration than the known extent of the productive ore. In the vein on
Massachusetts and Gold Hills, on the contrary, the distribution of the ‘pay’ has been found
much more capricious, being at times extremely rich, and again, with no apparent reason,

yielding scarcely the cost of milling. The Eureka mine offers the most remarkable example,
however, of a steady increase from a non-paying tenor of gold near the outcrop to one of

uncommon productiveness. An opinion has found advocates, and has been perhaps gene-
rally accepted by most writers on the subject of gold-bearing quartz veins, that they were
richest near surface and in depth became gradually poorer. There is nothing in the nature

of the case, as it seems to me, to justify such a generalization more than there is to sustain

an opposite opinion. If we accept facts as a guide, we find in California that the deepest

mines, for example, Hayward’s Eureka, in Amador, .1,200 feet; North Star, 750 feet on tho'

slope; Princeton, in Mariposa county, 800 feet; Eureka, (Grass Valley,) 400 feet; Allison

Ranch, 525 feet, &c.., as a rule have had an increasing tenor of gold. If the Allison Ranch,
the Princeton mine, and some others appear to be exceptions, tho answer is, we may reason-

ably expect the same variations of productiveness in depth which are known to exist in linear

extent. The Princeton, after an excellent run of good ore, became suddenly poor, at a depth
of over 600 feet, in 1865; but I am informed by Mr. Hall, the present superintendent,

that the good ore came in again in a short distance. Mr. Laur, the French engineer, whoso
papers of California mines is often quoted, cites the Allison Ranch mine in evidence of the

theory of a decreasing tenor of gold in depth, but it is in proof that since the date of Mr.
Laur’s visit (1862-’3) this mine has been at work on ores which have yielded over $100 value,

its present suspended activity being due to causes quite unconnected with the intrinsic value

of the mine. The rich ‘ chimneys’ or productive zones of ore ground are known to be of

various extent in quartz veins, from a few feet to many hundreds of feet, and it is impossible

to assign any valid reason why we may not expect the same changes in a vertical direction

which we find in a horizontal. As the ore-bearing ground or shoots of ore have in many, if

not in most cases, a well-determined pitch off the vertical, it is self-evident that a vertical

shaft or incline at right angles to the veins must, in descending, pass out of the rich into the

poor ground, at certain intervals, and it is perhaps due to an ignorance of this fact that miners

have abandoned sinking because they found the 1 pay ’ suddenly cease in depth, when a
short distance more would probably bring them into another zone of good ore. The expe-

rience of every gold-mining district offers examples in illustration of these remarks. In
quartz veins containing a considerable amount of sulphurets, it is evident that the outcrop-

pings should offer much better returns to mining industry than will follow after the line of

atmospheric decomposition has been passed, because above this line nature hqs set free the

gold formerly entangled in the sulphurets, leaving it available for the common modes of treat-

ment, with the added advantage oftentimes that the particles of free gold formerly distributed

through a considerable section of the vein, are found concentrated in a limited amount of ore.

It is easy to reach the conclusion in such cases that the tenor of gold in the vein is less in

depth, after the real average tenor is reached, while in fact it is neither greater nor less ; but

the metal is no longer available by common methods of treatment.
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Yuba. Nevada City, then the principal town and near the centre of population,

was made the county seat, where it has ever since remained. The county is

divided into nine townships for local government, viz: Nevada, Grass Valley,

Hough and Ready, Bridgeport, Bloomfield, Eureka, Washington, Little York,

and Meadow Lake. Rough and Beady comprises the foot-hills extending across

the western end of the county, from the Yuba to Bear river; Meadow Lake
includes the summit extending across the eastern end

;
Bridgeport, Bloomfield

and Eureka lie between the middle and south Yuba on the north; Little York
is on the south, mostly lying between Bear river and Greenhorn creek; and
between Rough and Ready and Meadow Lake are the townships of Grass Valley,

Nevada and Washington, occupying the central position.

Of the early settlers but few remained permanently in the county, by far the

larger proportion returning to the east, or taking up their permanent abode in

other parts of California. But their places were filled by other adventurers, and
the population gradually assumed a permanent character, and now numbers not
far from 20,000 souls, of whom about one-third are adult males. The inhab-

itants derive their support either directly or indirectly from the mines, on the pros-

perity of which depend all other branches of business.

Placer Mining.—Placer mining properly signifies the working of the shal-

low deposits; but in California the term “placer” is usually applied to the deep
deposits as well as the shallow diggings—hydraulic and cement mining being
only branches of placer mining—and all except the quartz lodes being desig-

nated as placer mining.

The placer mines of Nevada county have been worked steadily since 1849,
and have yielded an amount of treasure that, could the figures be procured,
would stagger belief. The rich pockets along the margins of the streams, and
the shallow diggings and ravines that required no capital and but little prelim-
inary labor to mine successfully, have been mostly worked out, and capital and
skill are now indispensable to success, yet there is but little diminution in the
yield. As claims are worked out in one place new ones are opened in other

localities, and although failure in any given enterprise is about as likely as

success, yet the prospect of big strikes, and the hope of acquiring a fortune or a
competency by one or two years of well-directed labor, are incentives that can-
not fail to enlist the skill of the most energetic of the mining population.

At first, mining was confined to the gravel bars and beds of the running
streams, and as these were partially exhausted, it gradually extended to the dry
ravines, flats and hillsides adjacent. The rocker was the principal machine used
lor washing the auriferous sands and separating the gold from the lighter particles.

It had been brought into use in the summer of 1848, during the first season of
mining in California, though much of the gold obtained that season was separated
by the Mexican method of washing the sand in wooden bowls. Sheet-iron pans
are now used by the American miners for prospecting and other purposes, in
place of the wooden bowls of the Mexicans. The rocker was superseded by
the long-tom, by means of which a larger amount of earth and gravel could be
washed; and the long-torn in its turn gave place to the sluice. This was a most
important improvement, and enabled miners to work many blaims that would not
pay with the rocker and long-tom.*

* Professor Silliman, in a report on tlie property of the Eureka Ditch Company, says of the
sources to which the gold in California is referable

:

“The original source from whence all the gold of California has been derived is undoubt-
edly the veins of gold-bearing quartz which occur so abundantly in all the slates and meta-
morphic rolik ot the western slopes of the Sierras within the areas known as the gold regions.
But this original or great source of the precious metal is historical^ secondary to the shallow
and deep digging or placers, in the former of which gold was first discovered, and which
during the early years of California history furnished nearly the whole of the metal sent into
commerce. That the placers were derived from the degradation or breaking up of the aurif-
erous veins and the distribution of the detritus thus formed by the agency of running water
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Ditches at length were constructed to bring the water over the hills, and as

the miners were compelled to leave the flats and ravines and take to the deeper
diggings, the process of shovelling the earth into the sluices became unprofitable,

and the practice of ground-sluicing came into use. By this process the surface-

soil, being loosened up or thrown into a trench cut in the bed rock, was washed
atvay by a stream of water, leaving only the heavy gravel at the bottom to be
shovelled into the sluices. Ground-sluicing was carried on extensively in this

and ice does not admit of a question. It appears, also, to be pretty conclusively proved that

the gold-bearing gravel is of two distinct epochs, both geologically very modern, but the

later period distinctly separated in time from the earlier, and its materials derived chiefly from
the breaking up and redistribution of the older or deep placers. These appear to be distinctly

referable to a river system different from that which now exists, flowing at a higher level, or

over a less elevated continental mass, and with more power, but generally in the direction

of the main valleys of the present system. It was pretty early discovered that very exten-

sive and valuable deposits of auriferous gravel lay at levels far above the present course of

the streams, and that to wash these deposits required the adoption of new methods adapted

to meet the case. Hence came the so-called hydraulic process, which, although in use now
for more than ten years, has yet made barely more than a commencement upon the great

mass of deep-lying auriferous shingle which remains to be treated by this method of gold

washing.
“Finally comes the era of quartz mining in depth, the successful prosecution of which

demanded more .skill and capital, as well as cheaper labor and better machinery, than the

early days of California furnished. In this man undertakes to do for himself by the use of

bis own skill what in an earlier age nature had done for him on a grand scale, in breaking

up the matrix of the precious metal, commencing at the fountain head of the stream of gold.

“I propose at present to consider with some detail the second of the great sources of gold

productions, viz: deep-lying placers. The character of these deposits is well illustrated by
a description of the ground between the south and middle forks of the Yuba river, in Nevada
county, where this description of gold deposit is well exposed in consequence of the consid-

erable amount of mining work rvhich has been performed there, the whole of this ground
being controlled by the waters of the Middle Yuba Canal Company and of the Eureka Lake
Water Company.
“The Deep Placers of the Yuba.—The Yuba is an affluent of the Feather river, which

it joins at Marysville on its way to its junction with the Sacramento. The south and middle

forks of the Yuba river unite with the North Yuba, the course of which is nearly at right

angles to these two branches, whose mean course is west about 13° south, (magnetic,) the

Feather river running about north and south.
“ The ridge of land embraced between the south and middle forks of the Yuba is from six

to eight miles in width, and to the limits of the auriferous gravel, as thus far explored, about

30 miles, forming an area of about 200 square miles. The elevation of this ridge above the

sea is, at its western extremity-, near French Corral, about 1,500 feet, from whence it gradually

rises into the high Sierras, the Yuba Gap Pass being 4,570 feet above the sea, and the Downie-
ville Buttes about 8,840 feet. This Mesopotamia is cut up by ravines descending from a

central axis both ways into the valleys of the two rivers forming ‘ gulches ’ with steep sides,

often beautifully wooded. The more elevated portions of the land are covered by a heavy
bed of volcanic ashes and breccia, which evidently at an earlier day formed a continuous

sheet over not only the tongue of land under consideration, but over the adjacent region, as

is conspicuously seen in the sections afforded by the various rivers This mass of volcanic

ashes contains numerous angular fragments of cellular lava, trachyte, basalt, porphyry, and
volcanic mineral aggregates quite foreign to the general geology of the country. Its thick-

ness varies with the topography and drainage of the surface, but it forms the summits of all

the hills above a certain horizon, and in places reaches an elevation of from 2,000 to 3,000

feet above the level of the rivers. Below Columbia the denudation of the surface has removed
the volcanic matter, leaving the auriferous gravel exposed as the upper surface. This volcanic

deposit receives from the miners the general name of ‘cement,’ a term it well deserves from

its compact and tenacious character, much resembling pozzolana or Roman cement.

“The auriferous gravel varies in thickness from 80 to 100 feet, rvhere it has been exposed to

denudation, to 250 feet or more where it is protected from such action. Probably 120 feet is

not an over-statement for its average thickness in the marginal portions, where it lias been

exposed by working the deep diggings or hydraulic claims. This vast gravel bed is com-
posed of rounded masses of quartz, greenstone, and all the metamorpkie rocks which are

found in the high Sierras.
“ It is often locally stratified, but I could find no evidence of any continuity in its beddings.

The lower portions are composed of larger boulders than the upper as a general rule, but this

does not exclude the occasional presence of huge boulders in the central and upper portions.

In a fresh fracture of the whole thickness of these deposits, such as may be seen daily in the

‘claims,’ which are being actively worked, a striking contrast of color is seen between the
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country in 1851 and 1852, tlie use of the sluice proper at that time being well

understood, and having in a great measure superceded other methods. With most
of the mining improvements there were no especial inventions, but the different

appl iances came into use gradually as they were needed by the changing charac-

ter of mining, and may be considered as the result of the combined skill and
ingenuity of the mining population. William Elwell put up and used the first

sluice at Nevada City, in February or March, 1850, but he does not claim it as

lower and upper portions of the gravel mass, consequent on the percolation of atmospheric
waters and air, oxidizing the iron resulting from the decomposition of pyrites, and staining
the grave] of a lively red and yellow color in waving lines and bands, contrasting boldly
with the blue color of the unoxidized portions. A close examination of the blue colored
portion of the gravel shows it to be highly impregnated with sulphuret of iron, (iron pyrites,)
forming, in fact, the chief cementing material which holds the pebbles in a mass as firm as
conglomerate, requiring the force of gunpowder to break it up.
“In the upper portions of these beds are frequent isolated patches, often of considerable

extent, composed of fine sand, clearly showing water lines, curved, sloping, or horizontal,
but never for any distance regular, and in these portions occur frequently large quantities of
lignite, or fossil wood, little changed from its original condition, but blackened to the color
of coal and flat with pressure. Among these remains are logs similar in appearance to the
Manzanita, now growing abundantly on the hills of auriferous gravel. Some of these, which
I measured, were 15 to 18 inches in diameter, and 10 to 15 feet in length. Occasionally the
mass of this ancient driftwood accumulated in these eddies of the current, where they were
deposited with the flue sands, amount almost to a continuous bed of lignite.

“Wedge-shaped and lenticular masses of tough yellow and whitish clay also occur in the
ancient drift, replacing the gravel and affording, by their resisting power, a great impedi-
ment to the operations of mining.
“The ‘slacking down,’ or disintegration which a few months’ exposure of the hard gravel

‘cement’ produces, is due mainly, if not entirely, to the decomposition of the associated
pyrites before rioted. It is remarkable how large a part of the smoothed and beautifully
rounded stones, even those of large size, undergo a similar slacking by atmospheric action,
even in a very brief period of time, rendering it almost impossible to preserve specimens of
the gravelly concrete unless they are protected by varnish. The most unyielding of the
‘cement’ masses are sometimes left over one season by the miners, exposed to the air and
frosts, to secure the benefits of this disintegration, without which but little of the contained
gold can be obtained.
“The gold is disseminated throughout the entire mass of this great gravel deposit, not uni-

formly in value, but always in greater quantity near its base or on the bed rock. The upper
half of the deposit is found to be always less in value than the lower part, sometimes so poor
that it would be unprofitable working by itself, but inasmuch as there is no practicable mode
of working the under stratum, without first moving the upper portion, in practice the whole
is worked.

“ The gold rarely occurs in large masses in this ancient gravel. Often on the polished and
very smooth surfaces of the ‘bed rock’ and of the superincumbent masses of gravel when
freshly raised from their long resting place, the scales of brilliant yellow metal are beautifully
conspicuous. These are frequently inlaid so firmly upon the hard granite floor of the ancient
river or glacier as to resemble hard stone mosaics, In fact the whole surface of the bed rock
requires to be worked over by the pick to secure the gold entangled in its surface, to a depth,
when soft, (as of mica or ehlori tic slate or gneiss, ) of several inches. *

“The bed rock, as it is significantly termed by the miners, shows everywhere, when freshly
exposed, the most conspicuous evidence of aqueous or glacial action. The course and direc-
tion of the motion which has left its traces everywhere is plainly discernable. * * *

“The ‘bed rock’ varies of course in different portions of the areanow under consideration,
being either granite, gneiss, greenstone, or shale. In the granite are observed numerous
minute quartz veins pursuing a course parallel to each other oiten for hundreds of feet without
interruption.

the ‘American claim,’ at San Juan, the granite is succeeded on the west by a large
jointed blue siliceous shale of the same strike with the main joints of the granite. This latter
rock is covered bj^ numerous very large boulders of metamorphic conglomerate, of which no
traces are seen in place.

“ I he course of the ancient current, where I had an opportunity of measuring it, appears to
have been about 20° to 25° west of north, (magnetic,) which it will be observed is nearly at
right angles to the mean course of the middle and south forks of the Yuba river

;
but it is not

far from parallelism with the axis of the Sacramento river valley, or of the great valley between
the coast range and tlie Sierra Nevada. I have noted the same general direction of the
scratches elsewhere in the great gold region, but additional observations are required to justify
any comprehensive generalization. This much appears clearly shown, however, by the
present state of our knowledge on this subject, viz : that the spread of the ancient gold-
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an invention—some one having suggested the idea to him. A. Cliahot and M.
F. Hoit used them soon after, and greatly improved the arrangement of the riffles

and the method of working.!

Hydraulic Miking.—The hydraulic system came into use in Nevada county

in 1853, and enabled miners to work with profit a vast amount of auriferous

ground that would never have paid by the old process of sluicing. About April,

1852, A. Chabot, mining near Nevada City, used a hose of some thirty-five or

forty feet in length, through which the water was conducted from the top of the

bank to the bottom of his diggings. There was no pipe or nozzle at the end,

but still it wTas found to be a great saving in sluicing off the earth and gravel

that had been picked down, and also a convenience in cleaning up the bed-rock.

So ffir as known the hose was not used that season in any other claims, and it

does not appear that Chabot discovered the great advantage that would result by
directing the stream of water against the bank. This discovery was made by
E. E. Matterson a year later. In April, 1853, Matterson and his partners, who
were working a claim on American Hill, rigged up a hose, attached a nozzle at

the end, and directing it against the bank, as water is thrown upon a building

by a fire engine, found that a small stream of water would do the work of a
hundred men in excavating earth. Very soon after this the hydraulic was adopted

by the miners throughout the county wherever water and a sufficient fall could

be procured. Successive improvements have been made in hydraulic mining,

until the appliances now in use but little resemble those of 1853
;
but the prin-

ciple is the same, and to Matterson is due the credit of the important discovery.

The water is usually conducted into the diggings through large iron pipes, at

the end of which the hose is attached, and the water having a high fall is com-

bearing gravel was produced by a cause greatly more elevated than the existing river system,

or, which is more probable, at a time when the continent was less elevated than at present, *

and moving in a direction conformable to the course of the valleys of the Sacramento and San
Joaquin. We find it impossible to admit the existing river system as a cause adequate to the

spreading of such vast masses of rounded materials ; the facts plainly point to a much greater

volume of water than any now flowing in the valley. The section already given illustrates

perfectly the relations of the present river system to the more ancient one whose grand effects

are chronicled in the bed rock and its vast superincumbent mass of auriferous gravel. It

serves also to illustrate the process now in progress by which the existing river system derived

its gold-bearing sands, in great partat least, from the cutting away and secondary distribu-

tion of these ancient placers.

“Those who have had the opportunity of visiting other portions of the great gold region of

California than that now under consideration, will at once recognize the local.character of the

details given as perfectly consistent with the general phenomena of the ancient placers as

observed elsewhere
;
while at the same time great differences are found in many of the details.

Thus in Calaveras and Tuolumne counties, 80 or 100 miles further south, the volcanic matter

capping the auriferous gravel is found in the form of basaltic columns, beneath which occur

the same phenomena already described. Here the wood contained in the gravel beds is

beautifully agatized, or converted into semi-opal, as is also the case at Nevada City, Placer-

ville, and elsewhere, associated with beautiful impressions of leaves of plants and trees similar

in appearance to those now found in this region.
“ This general description of the deep-lying placers of the Yuba might be greatly extndede

from my notes, but enough has probably been said to convey the impression that the phe-

nomena here described are on a grand and comprehensive scale, and referable to a general

cause long anterior in date to the existing river system—a cause which has been sufficient to

break down and transport the gold-bearing veins of the Sierras, with their associating meta-

morphic rocks, thus laying up in store for human use deposits of the precious metal in amount
on a scale far beyond the notions generally prevailing of the nature of placer deposits.”

* It is the opinion of geologists that subsequent to the tertiary period was the time when the main valleys

of the continent were excavated by erosion. It was probably in this epoch that the deep-lying auriferous

gravel was produced from the degradation of the metamorphic schists and quartz veins of the sierras by the

joint action of water and of glaciers.

t The sluice is undoubtedly the most essential of any one contrivance for saving gold, and
is used in all placer mining operations. It can hardly be called a machine; but is simply a

board flume, on the bottom of which are fitted blocks of wood, rounded stones, or riffles, with

quicksilver to catch and detain the gold, while the earth and gravel is carried down by the

current.
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pressed and forced tliroug’li an aperture of one and a half to two inches in

diameter. The pipes are made of heavy sheet iron, and the hose of stout canvas
usually double thickness. Where the pressure is great, the hose are still further

strengthened by a net-work of strong cord. In some of the larger mining opera-

tions five or six streams of water are kept playing upon the bank, undermining
tlie ground and melting away the hills at an incredible rate. In this manner
acres of ground, frequently 100 to 200 feet deep, are washed away in a
single season, and the bed-rock left bare. The wTater shoots from the nozzle

with tremendous force, and miners frequently direct the stream against huge
boulders to roll them out of their way. The hydraulic is the most effectual

method ever yet devised for excavating large quantities of earth, and the pro-

cess was employed to some extent in 1866, by the Central Pacific Railroad Com-
pany in cutting through the deep hills near Dutch Plat.

The American miners, except those engaged in quartz, are chiefly working
the deep hill diggings by the hydraulic, the shallow flats and ravines, as a gen-
eral thing, being abandoned to the Chinese. In most cases, the cost of opening
the deep claims is heavy, requiring considerable capital and the nerve to invest

it, or the aggregated labor of a number of miners who are content to work, per-

haps for years, in the hope of an eventual reward. In too many cases their

labor and perseverance has come to naught. The richest deposits are found on
the bed-rock in basins or in the channels of ancient streams, and to reach these
tunnels have to be run in solid rock, varying in length from a few hundred to

several thousand feet in order to drain the ground and get an outlet for sluicing.

Wherever practicable, a shaft is first sunk to prospect the ground and ascertain

the position of the basin or channel, so that the tunnel in coming in shall be
below the auriferous deposit. But this cannot always be done, and expensive
tunnels are sometimes found to be too high to work the ground, and a lower one
must be run or the claim abandoned. The tunnel serves the double purpose of
draining the ground and a sluiceway, and the mining usually commences from a
shaft sunk from the surface to the head of the tunnel.

The most important centre of hyraulic mining in this county is at North San
Juan, in Bridgeport township, and a brief statement of the operations of some
of the companies there will give an idea of the scale on which this branch of
mining is conducted. The Eureka Company, whose claims were on San Juan
Hill, commenced a tunnel in August, 1855, to reach the inner basin. The tun-

nel was completed in October, 1860, at a cost of $84,000, in actual assessments,
and the cost incurred before a dividend was declared was $142,000. During
the existence of the company the average number of men employed daily w7as

25, and the total yield of the claims $530,000. The claims known as the
Deadman Cut, which were worked out in 1859, yielded $156,307, at a cost
ol $71,433. The claims of McKeeley & Company, on Manzanita Hill, were
worked from 1855 to 1864, yielding $368,932, and paying its owners in dividends.

$126,660. The claims above mentioned have been worked out, but there are
other companies still carrying on extensive operations in the vicinity, some of
which are deriving a handsome revenue from the profits of working their claims.

The tunnel of the American Company is 1,800 feet in length, having been run
much of the distance through blasting rock. This company lias adopted all the
improvements in hydraulic mining. They have a mill with eight stamps for

crushing cement, and their sluice boxes extend from Manzanita Hill to the middle
Yuba, a distance of nearly a mile, where they have pans for grinding the sand.
The company usually employ 25 men, use 500 inches of water, and the claims
yield from $10,000 to $15,000 a month. It will require three or four years
longer to work out the claims. The tunnel of the Yuba Company is 1,500 feet

in length, and was completed last spring after eleven years’ labor. This com-
pany uses 400 inches of water, and has ground enough to last ten years.

The tunnel of the Star Company is 1,400 feet in length, that of the Golden
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Gate Company 800 feet, the Wyoming Company 1,000 feet, the Knickerbocker
2,000 feet, the Badger 700 feet, and that of the Gold' Bluff Company 1,800 feet.

These tunnels have been run for much of the distance through solid rock, which
costs from $30 to $50 a foot.

Birchville, situated four miles west of North San Juan, has also been a pros-

perous locality for hydraulic mining. The Irish claims were worked by means
of drifting for a number of years, and paid largely. Water was furnished by
the Shady creek and Grizzly ditches, but in such limited quantities that little

progress was made in hydraulic mining until 1857, when the Middle Yuba Canal
Company extended their ditch to Birchville, and furnished water in abundance.
In 1859 four bed-rock tunnels were projected, and completed in 1864, at an
aggregate cost of $120,000. These tunnels drain theupper portion of the channel

j

the lower portion will be drained by another tunnel 2,400 feet in length, nowin
course of construction, by means of which a large extent ^of valuable mining
ground will be worked. The gross yield and net profits of the claims of five

of the leading companies at Birchville, for 1866, were as follows, in round num-
bers :

. Gross proceeds. Net profits.

Irish American Company $180, 000 $133,000
San Joaquin Company 134, 000 68, 500
Don Jose Company 100,000 72, 000
Granite Tunnel Company S2, 000 24, 000
Kennebec and American Company 85, 000 30, 000

The years 1865 and 1866 may be regarded as the harvest time for the Birch-

ville miners, as they had previously been at heavy expense in opening their

ground, which is now nearly worked out. Many of the owners in the above
claims are appropriating a large share of their profits to running the new tunnel.

French Corral is situated at the lower terminus of the auriferous gravel range

that is found between the Middle and South Yuba rivers. The ravines and flats

proved to be rich, and attracted thither a considerable number of miners, at

seasons of the year when water could be had to work the claims. The hill dig-

gings were discovered in 1853, and ditches were constructed from Shody creek

to bring in water to work them. Tunnels and cuts were run into the hills

wherever fall could be obtained, the ditches were enlarged, and profitable mining

soon followed. Subsequently deeper tunnels were run, in order to reach the

bottom of the deposit, which was found to be from 100 to 200 feet below

the surface. The total cost of the various cuts and tunnels of the district can-

not be less than a quarter of a million dollars, and the amount of gold taken

out must be several millions. A large extent of valuable mining ground remains

to be worked. In addition to the hydraulic mines, there is a broad, deep stratum

of blue cement gravel which is rich in gold. This will have to be worked by
mill process, as is already being successfully done in other parts of the comity,

and will give work to several mills for years.*

Moore’s Flat, situated on the slope of the hill south of the Middle Yuba, in

Eureka township, is another important centre of hydraulic mining. Several

thousand acres of ground, averaging 100 feet in depth from the surface to the

bed-rock, have been sluiced off, giving employment to several hundred miners

for the past 15 years. Of late the claims have been bought up by a few

large companies, who are carrying on operations upon an extensive scale, and

generally with success. At Wolsey’s Flat, a mile below Moore’s, are some of the

deepest diggings in the county, the bank in one place being over 200 feet

in height. Orleans flat, two miles above Moore’s, was formerly an important

mining locality, and at one time had a population of 600 or 800
;
but the diggings

* For a more detailed account of this district see article on ditches.
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being comparatively shallow have been entirely worked out, and the town is

nowr deserted.

At North Bloomfield and Columbia Hill, in Bloomfield township, at Gopher
Hill and Scotch Flat, in Nevada township, at Quaker Hill, in Little York,

and many other places in the county, hydraulic mining is carried on quite exten-

sively.

The amount of capital invested in hydraulic and placer mining in the county,

including the cost of opening the claims, iron pipes, flumes and sluices, and
various other implements and improvements, is estimated at $1,500,000. These
mines give employment to about 2,000 men including several hundred Chinese,

and yield annually not far from $3,500,000—say $1,750 to each man. Three
dollars a day is flic usual wages paid to miners

;
but the water bills and other

expenses absorb a large portion of the gross product, so that the net yield to the

miners, if the whole could be averaged, would be but little in excess of their

wages. Of course, some of the claims afford large profits, while others scarcely

Yield sufficient to pay water bills
;
but the miners persevere to the extent of their

means in hopes of striking better pay.

Cement Mining.—In some of the auriferous deposits found in the beds of

the ancient lakes and watercourses the gravel is cemented together so compactly
that considerable force is required to pulverize it, in order to save the gold by
the sluicing process. For this purpose various expedients have been devised by
flic miners, among which is the erection of stamp mills, similar to those used in

crushing quartz, and the business has become of considerable importance in this

county. Little York township has taken the lead in this branch of mining.

Cement mills have also been erected in Washington, Eureka, Bridgeport, Nevada,
and Grass Valley townships, but mostly as adjuncts to hydraulic mining, and the

yield from this source, as compared with that from other branches of mining, is

small. In Little York, however, it is the leading business.

Blue cement gravel was found in many of the hill claims in Little York township
as early as the summer of 1852, and in some of the claims it was so tough that

it had to be blasted in order to drift it out. A very small proportion of the gold
was saved by. merely running it once through the sluices, and the method at first

adopted was to pile up the tailings and allow them to remain some months, until

the action of the elements had partially decomposed them, and then sluice them
again. In this manner each lot of gravel was run through the sluices six or

eight times, requiring twTo or three years for the operation. The Chinamen work
the cement in the same manner now, and many are of the opinion that it is the

most efficient and economical method
5
but the process is too slow for American

miners.

The first stamp mill for crushing cement was built by the Massassauga Com-
pany, near the town of Little York, in the summer of 1857. This mill had no
screens, but the cement was thrown into the battery, where the stamps were kept
running,' and carried off into the sluices by a stream of water. Of course, much of

the cement was not pulverized, but the tailings, after running through the sluice,

wefe saved for a year or more and allowed to slack, when they were run through
again, and yielded nearly as much gold as on the first run. Another mill was
built near Little York in the spring of 1858, which was a considerable improve-
ment on its predecessor, and cement mills have since been erected at You Bet,

Bed Dog, Hunt’s Hill, Gougeye, and other places in the township. The screens

now used are nearly as fine as those commonly used in the quartz mills, and it

has been fully determined that the finer the cement is crushed the more gold will

be saved.

At the present time there are 16 cement mills in Little York township, having
in all 136 stamps

;
two in Washington township with eight stamps, one in Eureka

with eight stamps, one in Bridgeport with eight stamps, one in Nevada with .15

stamps, and one in Grass Valley, with eight stamps. These make an aggregate
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in the county of 22 mills, with 185 stamps. Some of these mills are kept run-

ning steadily, others are in operation only a portion of the time, and a number
have been idle for a year or more in consequence of the inability of the owners

to open their claims, and other causes. The amount of gravel crushed by a

stamp varies from three to eight tons in 24 hours, Sometimes loose gravel is

run through the mills to save the gold contained in the quartz pebbles, and which

would be lost by ordinary sluicing; but much of the cement is very compact

and as difficult to crush as the hardest quartz.

The cement mills are not usually provided with the appliances for amalgama-

ting and saving the gold that are now connected with the quartz mills. Quick-

silver is used in the batteries, where the most of the gold is amalgamated, and

after leaving the batteries the pulp passes over galvanized copper plates and

riffles filled with quicksilver, and whatever gold is not saved by this process is

lost. A much-needed improvement is an effectual method of concentrating the

sulpliurets. These are found in considerable quantities with the cement gravel,

and generallv contain sufficient gold to yield a good profit when worked by the

chlorination process. If machinery, not too expensive, could be devised for

separating them from the mass of pulp, it would a'dd largely to the profits of the

business.

The working of the cement deposits, like other branches of mining, has had

its ups and downs, but on the whole has been progressing, and the business has

been increasing in importance since the first mill was erected in 1857. Almost

every claim has at times paid largely, and again the receipts would fall below

expenses. The gold is unevenly distributed throughout the gravel deposits,

being found in great abundance wherever the position of the rock or other cir-

cumstances were such as to form riffles, and in other places insufficient to pay the

cost of drifting out the gravel. Whether the business is to increase until it

becomes of leading importance depends on the character of the deposits that may
hereafter be opened in the ancient river channels. A vast amount of placer mining

ground yet remains to be opened, and should a considerable proportion of the

gravel found therein be cemented so as to require crushing, mills will be erected

for the purpose; otherwise it will be worked by the more economical process of

sluicing.

The capital invested in cement mining in Nevada county, including the mills,

hoisting machinery, cost of opening the claims, &c., is about $400,000; number

of men employed, 300 ;
annual yield, $300,000. These figures, given in round

numbers, are very nearly correct, as applied to the past three years. There are

some outside expenses, which, added to the wages of the miners, will probably

somewhat exceed the gross yield. Some of the cement mines have paid largely,

while others have proved failures; but the failures have not been so disastrous

and universal as the early quartz failures.

Extent of the Placer Mines.—The product of the placer mines of Nevada
county has neither materially increased nor diminished since 1850, and though

they have been worked without interruption for 19 years, the developments of

that period have barely been sufficient to give us an idea of their vast extent.

The shallow diggings, which Avere so easily worked, and afforded such large

returns to the early miners, are mostly exhausted
;
but the deep placers, or hill

diggings, in the channels of ancient streams, in many places underlying hundreds

of feet of alluvial deposits and volcanic material, cannot be exhausted for a long

period of time. In fact, for all practical purposes, they may be considered as

inexhaustible.

The long gravel ranges, extending from the high Sierra to the foot hills, cover

nearly half the surface area of the country, for the most part are auriferous, and

in places are of great depth. Gold in greater or less quantities is found from

the surface down, in some places sufficient to pay running expenses; but for

their profits the miners mainly rely on striking rich gravel deposits in the chan-
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nels of what once were running streams. These ancient channels are very

numerous, and the gravel deposits therein are of the same character as those in

existing streams. Many of the old channels are cut transversely by others,

showing the existence of not only one, "but several ancient river systems
;
but

whether the great changes on the western slope of the mountains were produced
by causes now in force, or by sudden convulsions, the facts yet brought to light

are not sufficient to warrant us in forming a theory. The petrifactions, which
are found plentifully in the deepest diggings, are the pine, oak, manzanita, and
other varieties of wood now growing in the mountains, indicating that no great

climatic or geological changes have taken place since the ancient channels were
tilled up. The tilling up process may have been aided by volcanic action,

raising the beds of rivers in places and forcing their waters into new channels.

These new channels would, in time, wear deeply into the bed rock, and in this

way the deep gulches, ravines, and valleys were formed. The formation of new
valleys by the action of water left the old river channels tilled with gravel and
volcanic ashes to solidify, and become less pervious to the assaults of time than

the primitive rock that walled them in. Myriads of ages have abraded and
worn away the solid rock that once enclosed and towered far above the old chan-

nels,* but the cement ridges, defying more stoutly the action of the elements,

remain to attest their comparative indestructibility and the magnitude of nature’s

changes.

Thus far the old river channel has only been opened and worked at the more
favorable localities, where there are biwashes, or where they have been cut by
more modern streams, as is the case in the Nevada basin. The ridge between
the South Yuba and Deer creeks is broken by two deep depressions, directly

north of Nevada City, and a peak called Sugar Loaf Hill rises between the

gaps. At this point the ridge curves to the west, but the ancient channel, which
for some distance above follows the course of the ridge, continues its general

southwesterly direction, and makes out into the basin. Here the overlying

strata being comparatively shallow, the channel was discovered at an early day,

and worked by means of drifting, or burrowing, whence it was called the “ Cavote
Lead.” Shafts were sunk on Bourbon, Manzanita, Wet, and American Hills,

and the richest deposits drifted out, but the claims were subsequently bought up
by a few companies, and the ground worked from the surface down by the

hydraulic. These claims yielded immensely, and the amount of gold extracted

from the base of Sugar Loaf to the lower workings on American Hill, a little over

a mile, is believed to have reached $7 ,
000,000 to $8

,
000

,
000 . The amount, how-

ever cannot be ascertained with any degree of accuracy. Subsequently the

channel was traced northeasterly under the high ridge, and worked out for a

distance of 3,000 feet by the Young America, Live-oak, Nebraska, and some
other companies of less note, and the yield of gold in that distance along the

channel is known, however, to have exceeded $3 ,
000

,
000 . The channel is nearly

parallel with Deer creek, though it must have carried a much larger quantity of

water, and the average fall appears to have been but little over one foot in a

hundred. The same channel was opened a mile above by the Harmony Company,
where the deposit was found to be equally rich; but that company was so unfor-

tunate as to commence operations on the north side of the ridge, when the channel,

at their location, sweeps round to the south side, thus largely enhancing the cost

of working. After taking out $70,000 at a cost of $83
,
000

,
they suspended

operations. The most of the ground has been located for a distance of eight

miles up the ridge, and at two or three different places the channel has been
found, and fine prospects obtained, but the operators, for the want of adequate

pumping machinery, were compelled to desist. The claims of the Cold Spring
Company adjoin the Harmony ground above, and still further above are the

claims of the Fountain Head Company. These companies are preparing to

commence operations under favorable auspices. The evidence is conclusive
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that the channel extends a considerable distance np the mountains, perhaps 20
or 25 miles, and there is no reason to doubt that every 1,000 feet of its length

holds its million of treasure. Besides this, large quantities of gold are found in

the smaller channels that were probably once tributaries of the main streams, as

well as in the alluvium above. The rich hydraulic diggings at Gold Hill,

Alpha, Omega, and other places, now mostly worked out, are on this range.

The most extensive placer mining field in the count}’, and perhaps in the

State, is the ridge between the Middle and South Yuba, embracing the town-

ships of Bridgeport, Bloomfield, and Eureka. This ridge is about 30 miles

in length, and from six to eight in width, forming an area of about 200 square

miles. The Inore elevated portion is covered by a volcanic formation
;
but in

the lower portions, in Bloomfield and Bridgeport townships, the volcanic material

has been worn away, leaving the ground in a more favorable condition for

hydraulic operations, which is now being improved at North San Juan, and other

places already referred to. Professor Silliman, and M. Laur, a French engineer

of mines, have described this ridge, and made some curious estimates of the

amount of gold contained therein. Laur estimates that the region under con-

sideration, worked at a rate which would yield $12,000,000 of gold annually,

would be exhausted only after a period of 524 years, which would give as the gold

product over six thousand millions of dollars. This estimate, however, is based

on the supposition that the entire gravel range is equally as rich as the claims

which he examined.* The more moderate estimate of Professor Silliman gives

* The Lake Company distributes water to several hundred workings, among which I will

choose, for illustration, that of the “Eureka claim,’’ near the little village of San Juan. In
the Eureka claim, the gravel bed is 135 feet deep, or about 43 metres. The first 22 metres

from the surface are a rather poor but easily washed sand ; the 18 metres below are a very

coarse gravel, richer, but quite difficult to disintegrate. The working, therefore, is carried

on under conditions of some difficulty.

The working district has been controlled by a “bed rock tunnel” or drain-gallery, cut for

a great distance into very hard granite, at the rate of 40 francs the running foot, (about 700
francs a metre,) giving a total cost of 140,000 francs. The claim is still in full activity.

The working is carried on by four jets d'eau
,
discharging together about 25,000 litres of

water a minute under a pressure of 43 metres. These jets d'eau break up the gravel against

which they are directed, and the current carries off the mud and stones into the sluices in the

drain-gallery, where the gold is deposited.

Four men are sufficient to direct this work, which is carried on for two week's, say ten

working days of eight hours each At the expiration of this time the washing down of fresh

earth is stopped, the sluices are washed, and the gold is taken up.

During this period of ten days 28,080 cubic metres of gravel are worked over, removing
the auriferous deposit over a superficies of 620 square metres. The charges for working are

as follows

:

Francs.

Expenses of water . - 5, 000
Manual labor 864

Sundries, about 500

Total - 6,364

The gold taken from the sluices at the end of this period brings an average of 30,000

francs. This yield increases to 80,000 and 100,000 francs, when the working has been con-

fined exclusively to the lower portions of the gravel.

These, results show the value of gold extracted from one of these California alluvial mines

;

they bring out especially the great progress on working and the small amount of human labor

in this new method of washing. In fact, estimating the cost of a miner’s wages at theuniform

rate of 20 francs, the expense of manual labor necessary for working one cubic metre of gravel

by the several methods hitherto employed is as follows, viz:
Ft. Cent’s.

By the pan — about 75 00

By the roeker “ 20 00

By the“long tom” “ 5 00

By the sluice -
“ 1 71

By the new method (hydraulic washing)... “ 0 28

Let us suppose the workings now' actually open on the ridge of land which I have taken
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the area of the 'places where gravel deposits have been worked on this ridge as

equal to fifteen square miles, and its probable yield in gold is estimated at

$544 ,
610 ,

000 . In this estimate the gravel deposits underlying the volcanic

formations were not taken into account. These are known in many places to

be rich, but in most cases can only be reached at considerablecost.'** The Mount

Zion Company lias been engaged for eleven years in an enterprise to open the

ground under the cement ridge near Snow Point. They commenced operations

on the South Yuba side and ran a tunnel to the centre of the hill, where they

found rich gravel
;
but the tunnel proved to be higher than the bed of the chan-

nel, and was of no service in working the ground. They then started another

tunnel on a lower level, which, after several years’ labor, is now nearly com-

pleted. The Kentucky Company, encouraged by the prospects obtained in the

claims of the Mount Zion Company, commenced a vertical shaft last spring, near

Snow Point, with the view of sinking to the bed rock. After sinking. 108 feet

through lava cement, they reached the alluvial deposit, and the enterprise is still

in progress. The cost, and length of time required to realize returns, have a

tendency to discourage miners from embarking in such undertakings, though

they may feel certain that the gold is there.

The Chalk Mountain Range, lying mostly between Bear river and Green-

horn creek, on the southerly border of the county, is another mining field of immense

prospective value. The average elevation of the ridge is somewhat greater than

either of the others in the county, and the higher portion is covered with lava

and basaltic rocks. At the southwesterly extremity, near Red Dog and You Bet,

and along the margins of the ridge, where the volcanic covering lias been worn

away, the auriferous gravel has been worked by the hydraulic, and in most places

yielded excellent returns
;
but by far the larger portion of the ground will have

as an example, to be replaced by one hundred areas equal in importance to theEm eta claim.

These one hundred hypothetical districts would be precisely equivalent to all those now

existing ; for, according to the preceding indications, it would absorb all the water brought

by the^Lake Company, as does this. The richness of the gravel, taken in its total mass,

being assumed to be nearly uninterrupted, the yield of gold would be in both cases sensibly

Now the actual working of the Eureka, after a year, equivalent to 200 days effective labor,

brino-s a value in gold of 3,000X 200=600, OjfO francs. After an equal period the one hundred

openings supposed would have brought in 60,000,000 francs, and would have removed the

auriferous deposit over an extent of 1 ,240,000 square metres.

But the total superficies of the deposit being at least 650,000,000 square metres, we see that

this total gold-producing area, yielding $60,000,000 of gold annually, would be exhausted

only after a period of 524 years.
,

The placer to which the preceding indications refer is certainly one of those where the pro-

duction of gold is most perfectly organized and most active ; but its extent, which is 6o0

square kilometres, is unimportant in connection with the total extent of the analogous deposits

which are found scattered over the superficies of 19,000 square kilometres which forms the

auriferous zone of California. An increase of the area worked over, and a consequent inciease

of production from this class of deposits, is possible everywliere,_ within limits, in Hie gold

reo-ions of California.

—

Memoir de la Production das Metana Precieux en Catifornie. Pop-

port d son Excellence M. le Ministre des Travaux Publics. Par P. Laur, Ingenieur au Corps

Imperial dis Mines. Paris, 1862. 8vo. pp. 132. .....
* Mr. Black estimates the length of the mining claims of the present, supplied with water

by the Middle Yuba Canal Company, at five miles, with an average width ot 350 yards, and

an average depth of 40 yards, making a quantity of 123,000,000 of cubifc yards of auriferous

gravel. He also estimates that eight per cent, of this quantity has been worked away in the

past 12 years, leaving 1 13,000,000 of cubic yards which remain for future operations. At an

average of 34 cents of gold to the cubic yard, (the average of the Yuba region appears to be

from 30 cents to 45 cents per cubic .yard, saved in the hydraulic process,) the volume of

auriferous gravel here estimated would yield over $38,000,000. But the total area of the

various places where gravel deposits have been worked on this ridge is estimated by Mr.

Black as equal to 15 square miles, all of which, and much more, is controlled by the water

of the Eureka Lake Company, or of the Middle Yuba canal. If this area is estimated at an

average of 40 yards in depth, (it varies from 80 to 200 and 250 feet in depth,) we shall have

1,815^936,000 cubic yards of gravel, and if this be estimated to yield only 30 cents per yard

we reach the grand aggregate of $544,610,000 as its probable yield of gold.—Professor Silli-

man's Report on the Deep-lying Placers
,
March, 1865.
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to be worked by drifting, either by means of deep shafts or extensive tunnels.

The ridge extends nearly to the summit of the Sierra, but is divided by the valley
of Bear river, 15 miles above Red Dog, which cuts through it nearly at right

angles, making a deep depression, the hills rising to the height of 600 or 800
feet on each side of the valley. Three miles below Bear valley, on the south-

easterly side, the deep gorge of Steep Hollow has cut down through the volcanic
and gravel formations to the bed rock, showing the thickness of the overlyging
mass to be at least a thousand feet. The Olialk Mountain Blue Gravel Com-
pany made extensive locations on the ridge in the spring of 1866, and has since

been engaged in making explorations under the superintendence of S. N. Strana-
han. An incline shaft was sunk at the southwesterly end of the company’s ground,
into the body of the mountain, going down on the red gravel, under the pipe-

clay. Their explorations revealed' a well-defined ancient river channel, the rim
rock rising to a considerable height on each side. The course of the stream was
nearly southwest, and evidences of an old river channel have been found at Steep
Hollow and Bear valley, which is believed to be the same. For the past six

months a mining company has been engaged in sinking a vertical shaft at Bear
valley, and at a depth of a little over a hundred feet they struck a deposit of gravel
and boulders, evidently made by a running stream, having a southwesterly course.

Whenever explorations have been made in this region, the different strata are

found in the following order : The blue cement gravel, in which the gold is very
unevenly distributed, is found only in the channels of the ancient streams. Over
this is a deep bed of loose, gold-bearing gravel, of a reddish color, and this is

covered by a deep layer of pipe-clay. This is what is termed the hydraulic
ground, the principal “ pay” being in the red gravel. At higher elevations on
the ridge, the lower section is exactly the same, but with two additional stratifi-

cations. Above the pipe-clay is a deep deposit of conglomerate boulders, and
above this a bed of lava or basaltic rocks. The bed rock is uneven, and in

many places rises into the pipe-clay and cuts off the red gravel , but wherever
this deposit is found, and the overlying mass is not too deep, it invariably pays
for hydraul icing. There is a vast quantity of this ground to bo worked, but to

open a claim usually requires the labor of several miners for two or three years.

Deep cuts have to be made in the bed rock, or long tunnels run, to obtain suffi-

cient hill for a sluiceway to run otf the earth.

Another gravel range dividing the waters of Greenhorn and Deer creeks, passing

Nevada on the north and Grass Valley on the south, extends westerly through
the county to the foot-hills, terminating at Smartsville, in Yuba county, where
some of the best mines in the State are situated. The elevation of this ridge is

less than either of the others described, and the ground in many places has been
worked successfully by the hydraulic. At the Alta shaft, sunk on this range
near Grass Valley, an immensely rich deposit of gravel was discovered in the

bed of an ancient stream, which afforded large profits to the owners of the claim.

It is believed by some that a continuous channel extends the length of tlio ridge

from which came the rich surface diggings at Rough and Ready that were worked
out at an early day. Much of this range will not pay for working with the

present appliances for mining, and at rates now charged for water
;
but with

further improvements in the art of mining, and perhaps the cheapening of water
and the cost of living, it is probable that the most of it will eventually be worked.

No estimate approaching to accuracy can be made of the amount of gold con-

tained in the placer mines of this county, and which yet may be brought forth

for the benefit of the civilized world. To say that it is enough to pay off the

national debt would be a moderate estimate, and it is not improbable that in

some of these deep placers, deposits of gold may yet be. found in such quantities

as will materially diminish the value of the metal. But to extract it from the

vast accumulations of debris in which it is hidden will cost thousands of miners
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centuries of toil. Some of the workers, more lucky than their fellows, will

strike valuable deposits, and become suddenly enriched, while the majority, as

has always been the case, will toil on in poverty. The hope of rich strikes is

the great incentive to the miner to persevere, but the risk, which is always con-

siderable in mining operations, even when the best judgment is exercised, lias a
tendency to deter -capital from embarking in the business.

Qtjaetz Mining.—In the mining and working of gold-bearing quartz, as in

most other branches of mining, Nevada county has taken the lead, and is far in

advance of other sections of the gold region. It was not until the spring of 1850,

when the placer mines had been worked two seasons, that attention was directed

to the quartz veins as the matrix in which the gold was originally formed, and
the sources from which that found in the surface diggings was derived. The
early settlers, and those who first rushed to California on the announcement of

the discovery of gold, had no knowledge of vein mining, and were too much
absorbed in collecting the precious particles which were found mixed with the

gravel on the bars and in the beds of the streams to give any attention to the

sources whence they came. The discovery of gold imbedded in quartz pebbles

led to an examination of the lodes, and some quartz locations were made early in

the spring of 1850.

The first quartz location in Nevada county, of which we now have any inform-

ation, was made at Gold Hill, near Grass Valley. This was in June, 1850.

Quartz was discovered at Massachusetts Hill soon after, -and in October of the

same year the Gold Tunnel lode was located at Nevada. The latter was dis-

covered by four young men from Boston, while engaged in their first day’s work
at mining. A few other locations were made the same season, both at Grass

Valley and Nevada, but the three above named have become especially famous
for their immense yield of gold, amounting in the aggregate to nearly double the

present assessed property valuation of the county. The first mill in the county

was erected by two Germans, at Boston ravine, near Grass Valley, in the winter

of 1850—51. It was a rude affair, and of course was a failure.

In 1851 there was a great quartz excitement in this county. The shallow

surface diggings were beginning to show signs of exhaustion, or at least were
not so readily found as in the preceding years, and prospectors were running over

the hills in search of lodes. Numerous mills were projected, and during the fall

and winter eight or ten were erected at Nevada, and as many more at Grass

Valley. All the Nevada mills, with the exception of the Gold Tunnel, and the

most of those at Grass Valley, proved disastrous failures, and in 1853 the quartz

interest was completely prostrated. With our present experience in quartz mining,

we can readily perceive- the causes of the early failures in the business. The
mills were erected at enormous expense, in many cases the projectors paying an
extortionate interest for money

;
they had been deceived by professed assayers,

or had deceived themselves as to the amount of gold contained in the quartz;

the appliances for amalgamating were of the rudest description, and there were
no miners in the county who knew how to open and work a quartz vein.

At Grass Valley, where some eastern and English capital had been invested,

a number of companies continued operations, several mills were kept running,

and the business slowly revived. But at Nevada, where the failures had been
more decided, the business was almost entirely abandoned, and the miners turned

their attention to the hill diggings, then just beginning to be prospected. The Gold
Tunnel mill was kept in operation, and yielded good returns, but for several

years the dependence of the population was almost entirely on the placer mines.

The few companies that continued operations, however, were measurably suc-

cessful, their mines at times paying largely, and this was an inducement for

others to resume work on their lodes, particularly at seasons of the year when
water could not be procured to work the placer mines. By 1857 the Grass
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Valley, mines were in quite a flourishing! condition, and continued to prosper for the
three or four succeeding years, becoming the leading interest of the town, while

at Nevada the business steadily improved.

The development of the quartz interest, however, was destined to meet another
reverse, though by no means sc? disastrous and discouraging as that of 1852- 53.

The discovery of silver in Washoe was first made public in this county in the

summer of 1859, and quite a number of our most energetic quartz operators hast-

ened to the new mining field. The wonderful richness of the Comstock lode

was fully determined that fall, and the next spring witnessed the exodus of many
of our best working miners, who abandoned their claims here for what appeared

to be the more promising field of enterprise east of the Sierra Nevada mountains.

Tor three years there was a Constant drain of population and capital from the

county—the capital, especially, being much needed in the development of our

own mines. Added to this drain upon our resources, the most of the best-paying

mines in Grass Valley were flooded during the severe winter of 1SG 1-62, requir-

ing many months to place them again in working condition, during which time

there were no returns and the expenses were heavy. From these causes business

was greatly depressed and property depreciated very materially in value, espe-

cially at Grass Valley and Nevada. In 1864 the adventurers who had left for

distant mining regions began to return, satisfied that this county presented the

best field for mining enterprise on the coast. As a consequence, the quartz

business speedily revived, and at the present time Grass Valley is the most pros-

perous mining town in the State, her prosperity being due entirely to the sur-

rounding quartz mines.

Without taking into account the temporary drawbacks/the quartz business has

been improving since 1 853, and the yield of gold from that source has steadily

increased. The successful operations have in nearly all cases been conducted

by practical miners, who learned the business here, and vdio have discovered and

brought into use all the improved methods of mining and reducing the ore, and

amalgamating and collecting the gold. Very little foreign capital has been

invested in our mines, although there is not a mining region in the world that

offers better inducements for judicious investment. The comparatively small

amount that has been invested by capitalists in this county has, in most cases,

been in dividend-paying mines, and, of course, was no assistance in developing

our resources. At no period since the wild speculation's of 1852 has quartz

mining been in more favor than at present, or the prospects more flattering.

There are in the county four distinct quartz-mining districts, in different stages

of development, viz : Grass Valley, Nevada, Eureka, and Meadow Lake.

Grass Valley District.—The Grass Valley district is, beyond question,

the most important and prosperous quartz-mining region ot California. The
mines have been worked uninterruptedly sinco 1852, and, though there have

been many failures, and some of the best mines have at times been temporarily

abandoned, yet the miners persevered, until the business is now established on

a firm basis. It is not possible at present to obtain accurate statistics of the gold

product of the Grass Valley mines, but, from the best information that can be

obtained, the yield, up to the beginning of the present year, is estimated to have

exceeded $25,000,000 * The lodes of the district are narrow—some of those

which have been most productive not averaging over a foot in width—and the

bed-rock, or w7hat is called by vein miners the “country” rock, is mostly green-

stone and slate. The lodes run in every direction, though the principal mines

which have been opened and worked usually approximate an east and west or

north and south course. The average yield of the Grass Valley mines has been

variously estimated at from $20 to $35 a ton; but the higher estimates have

* Professor Silliman, in his report of March, 1865, estimated the entire yield as then exceed-

ing $23,000,000.

9
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undoubtedly been based on the yield of the best-paying’ mines, examined by
scientific gentlemen and passing strangers, who have written on the subject, and
who had no knowledge of the large amount of rock worked at Grass Valley,

wdiich scarcely paid for hauling and crushing. Taking all the rock worked in

the district, $20 a ton would be a fair estimate f<*>r the average yield. The cost

of mining the rock depends on the size and situation of the lode and the char-

acter of the enclosing rock. With a lode of two to three feet in width, which
can be worked try means of tunnels, the cost of extracting the vein-stone may
not exceed $1 or $2 a ton

;
but where the vein is small and enclosed in blasting

rock, and steam has to be used for hoisting and pumping, the cost sometimes
reaches. $20 and $30. The charges for reducing ore at the custom mills range
from $2 50 to $5 a ton, depending on the character of the ore, the amount fur-

nished, &c.

The Ettbeka Miee, now regarded as the most valuable gold mine in the
county, arid perhaps the most valuable in the world, is situated a mile and a quarter
northeast of the town of Grass Valley, and was located early in 1S51. It was
worked at intervals, by various parties, up to 1857, but the most of the rock
failed to pay for crushing. In the latter year it was purchased by Messrs. Ericot,

Eipert, and Pralus, and the first crushing made by them
;
the rock, being taken

from near the surface, yielded only $4 a ton. From 1857 to 1863, the mine was
worked to a perpendicular depth of 50 feet, during which a large quantity of
quartz was taken out, none of which paid largely, and the greater portion failed

to pay expenses. Becoming satisfied, at length, that the mine was a good one,

they sank a vertical shaft, in 1863, to the depth, of 100 feet, and the mine has
since been yielding handsome returns. On the 1st of October, 1865, the mine
was sold to a company of capitalists for $400,000 in gold coin. How much it

had yielded up to that time is not known, but the owners erected hoisting works
and a 20-stamp mill, all at a cost of $60,000, besides receiving largo dividends
from the profits. The mine has been producing, under the present management,
at the rate of about $49,000 a month. The first year, ending September 30,

1866, the gross product was $531,431, and for the eleven months ending August
31, 1867, $588,139, making a total of $1,119,570 in 23 months. Nearly a thou-
sand tons of rock have been taken from the mine every month and reduced at the
mill, the average yield being not far from $50 a ton; and the monthly expenses,
including repairs to machinery arid permanent improvements, have averaged about
$16,000. The regular monthly dividends for over a year past have amounted to

$30,000, and one or two extra dividends have been declared in addition. The
Eureka mine is opened by an incline shaft, 5 by 20 feet, which is designed to

explore the vein to a great depth, and is now down nearly 500 feet. Levels have
been run trom the shaft at distances of 100 feet apart, arid for 700 feet along the
lode. At 50 feet from the surface the quartz paid $15 a ton, and increased to

$28 at 100 feet. Between the 100 arid 200-feet levels the average yield was
$37 a ton, and below that the average has been $50. The vein runs nearly east
and west, dipping south at an angle of about 78°; and over the whole extent of
some 700 feet which has been worked the average width is about three feet.

At the fourth level the mine is said to show still further improvement, with
an increase in the yield of ore, though it has been 'worked but little below the
third level. The value of the mine, with tho mill, hoisting works, and other
property connected therewith, is now rated at about $1,000,000. William Watt, a
successful quartz miner and one of the owners of the Eureka, is the superintendent.
The Gold Hill Mine, tho first discovered at Grass Valley, was worked by

various companies, and with little interruption, for a period of 14 years, yielding
in that time, according to popular belief, $4,000,000. At times the mine paid
enormously, tho quartz being fairly knit together with gold, and again the receipts

would fall below expenses, the gold being found in “ pockets/’ and apparently
distributed through the vein stone in the most capricious manner. The mine was
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wbrked to the depth of 300 feet on the slope of the lode, and for a length of 600
or 800 feet, but the upper levels are now mostly filled up and inaccessible. The
vein is very irregular and crooked, and perhaps does not average over a foot in

width. The work on the mine was suspended in September, 1865, but opera-

tions have lately been resumed, with fair prospects.

The Massachusetts Hill Mine, w hich is believed to be identical with that

on Hold Hill, was worked by different companies up to 1866, yielding in that time

over $3,000,000. The working of this mine wap attended with more than the

usual vicissitudes of gold-mining, some of the companies failing most disas-

trously, and others realizing large profits. The failure of the Mount Hope com-
pany, working the mine from 1856 to 1858, was the occasion of a most shocking

tragedy. Michael Brennan, the superintendent, having hopelessly involved the

company, murdered his wdfe and three children and then committed suicide.

The deed was committed on the 21st of February, 1858. The mine passed

into other hands, and a year or twTo later a large body of rich ore was struck

within a few feet of wdierc Brennan had abandoned work in despair.

The Other Hill Mire is situated a mile southeast of Grass Valley, and was
located in 1S51. The original owners worked the mine a year or twTo, when
they failed, and the property wras sold at auction, the purchasers organizing as

the Empire Company. This company erected a six-stamp mill, and worked the

mine from May, 1854, to September, 1863, the yield in that time amounting to

$1,056,234. The property was then sold to other parties, Captain S. W. Lee,

one of the purchasers, taking charge, and work was resumed in April, 1865*

The product of the mine from tkat period up to June of the present year w’as

$286,082, making a total yield in 13 years of $1,342,316. The amount of

quartz wTorked is estimated at 37,840 tons, giving an average yield of over $35
a ton. The present company have erected a magnificent 20-stamp mill at a cost

of nearly $100,000. It is the finest quartz mill in the State, but the mine is

not yet sufficiently opened to keep it constantly employed. The mill, hoisting

work's, and other machinery and property of the company, with the drain tunnel

and other permanent improvements on the mine, has cost some $250,000. The
Ophir lode runs nearly north and south, and dips westerly at the low angle of

27 degrees. The lode is not large, averaging, perhaps, not over 18 inches in

width, but it has been explored by levels for a distance of 900 feet along its

course, showing a continuation of rich ore for that distance.

The North Star Mine lias been worked wutli varied results since 1852, chang-

ing hands several times, once under a forced sale. This mine is perhaps mope
thoroughly opened than any other in the county, an incline shaft having been

sunk on the slope of the vein to the depth of 750 feet, and levels run along its

course nearly 1,000 feet. In the five years ending in January, 1867, the

net earnings of the mine amounted to more than $500,000, and in the early part

of this year the net profits were reported at $12,000 a month. On this repre-

sentation the mine w’as sold to San Francisco capitalists for $450,000, of which

$250,000 was paid down, and the remainder was to have been paid from one-half

the net profits. But the receipts for the first two or three months, under the new
administration not coming up to the representations, the sellers released the pur-

chasers from further payments.

The Allison Kanch Lode, which for many years ranked as the leading mine

in the State, was discovered in 1S55, and worked with continued success over 11

years. It yielded in that period $2,300,000 in gold bullion. In working the

mine rich bodies of ore were encountered which paid $100 and $200 a ton, with

poorer rock between that scarcely paid the cost of working. An examination of

the books of the company shows the average yield of all the rock worked to

have been $50, the rock taken from the mine and crushed amounting to 46,000

tons. The mine has been worked to a depth of oyer 500 feet, and for pearly

1,000 feet along its course. The vein has been an expensive one to w7ork, on
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account of the large quantity of water that had to he raised and the hardness

of the enclosing, roclc
;
hut probably not less than two-thirds of the gross pro-

ceeds were divided as profits among the owners'. Owing to a want of agree-

ment, in the management the work in the mine was suspended at the beginning

of the present year.

There are many other ualuable mines in the district, some of which are now
or have been paying regular dividends to the owners. Among these may be

mentioned the New York Hill mine, which has been worked at intervals since

1852, and produced not less than $500,000
;
the Wisconsin, from which was

taken, in 1866, 1,400 tons of ore that yielded an average of $51 a ton : the

Hartery, which has yielded over $250,000
;
the Norambagua, a vein not exceeding

an average width of five inches, but which yielded over $80,000 in 1866; the

Houston Hill mine, which yielded over $500,000 in the past three years, aird

paid good profits, although the cost of extracting and reducing the ore amounts

to some $40 a ton
;
tho Osborn Hill mine, which was producing largo returns at

a time when the quartz interest of the district was supposed to be on the wane

;

the Lone Jack, which has produced over $500,000
;
the Cambridge mine, on

Howard Hill, and the claim of the Lucky Company on the same lode, which
have been opened at great cost and are regarded as promising mines, though at

present idle on account of disagreements among the owners; the Union Hill

mine, and the adjoining mine of Win. O’Connor Sydney, which is now being

opened and explored in the most systematic manner and without regard to

expense
;
besides numerous others in the district which would be tiresome to

sketch in detail.

There are now some 30 dividend-paying mines in the district; 28 quartz mills,

having an aggregate of 300 stamps, and the capital invested in the mills, hoisting

works, and other machinery, and in the opening of the mines which may now
bo considered as available, is about $2,000,000. The number of men employed
in the mills and mines is about 1,600, and the yield of the mines in 1866 was
$2,000,000, in round numbers—an average of $1,250 for each man. The pro-

duct of tho district will probably be somewhat less tho present year than in

1866, on account of the suspension of work in the Allison Ranch and some other

mines, but the falling off will be only temporary, as the mines are too valuable

to remain idle for any great length of time.

Nevada Qtjabtz District.—The Nevada quartz district includes the town-

ship of that name, though the most of the gold-bearing lodes are situated in the

Nevada basin, forming an area of eight or ten square miles. The primitive rock
in the basin is a soft granite, encircled by a slate formation on tho east, south,

and west. Numerous quartz lodes, both in the granite and surrounding slate,

have been opened and worked more or less-—the general course of the veins being
a little east of south and north of west, and the most of them having an easterly

dip at various angles. Some are nearly perpendicular, and others descend at a
low angle, the more usual dip being about 35 or 40 degrees. At the southwest-

erly end of the granite formation are a number of parallel veins, having the same
general course, but dip westerly. The most noted of these are the Sneath and
Clay and the Mohawk. All the lodes in the district which showed any surface

croppings were located in 1851, during the first quartz excitement, and it being
then understood that they were the sources from which the placer gold was
derived, •the most extravagant expectations were formed as to their prospective

yield. Mills were erected at great expense, and a. large amount of ill-directed

labor was expended in endeavoring to open the veins
;
but, with two or three

exceptions, the enterprises were failures, and quartz was very generally pro-

nounced a humbug.
The Gold Tunnel Mine, situated west of Nevada City, but mostly in the cor-

poration limits, was the only one in the district in which operations were continued
without interruption. This was the first gold-bearing lode discovered in the dis-
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trict, and the discoverers worked it for a time by washing the decomposed quartz

in a rocker, realizing large profits. In the spring of 1851 a tunnel was started

on the lode, and the following, summer a six-stamp mill was erected on Deer
creek, near the mouth of the tunnel, to crush the rock. From 1852 to 1855 the

mine was worked by E. W. Kidd, who owned a controlling interest, and in the

latter year the property, including the mill and mine, was sold to a company
of Cornish miners. Up to this time the mine has yielded over $300,000 in gold,

the rock paying on an average $50 a ton, though worked in a mill that would
not now be used. The Cornishmen worked the mine over eight years, suspend-

ing operations in 1863, but the yield during that period is not known. A con-

tinuous body of rich ore extended from the mouth of the tunnel at Deer creek

for a distance of 600 feet 'north; beyond that the rock contains gold, but not in

sufficient quantities to pay for working. The vein has never been worked below
the level of Deer creek, but there is no doubt that it will eventually be opened
to a great depth, and worked again with profit.

The Illinoisand California Claims, situated on thegold tunnel lode south

of Deer creek, have been worked at intervals since 1851, and at times' have paid

largely. In 1866 the Eagle Company purchased the California claim, erected

hoisting works and a 10-stamp mill, and expended a large amount in sinking an
incline shaft and exploring the vein. Considerable rock was taken from the

mine and crushed, but it did not yield in accordance with the anticipations of

the company, and recently the work was suspended. It is understood that opera-

tions will soon bo resumed.

The Banner Mine is situated three miles east of Nevada City, and is a com-

paratively recent location. Some work has been done on it in 1860-’61 by tw7o

different companies, but the indications being unfavorable, they abandoned it.

It was relocated in 1864 by the parties from whom the present owners derive

their title, and the first crushing yielded only four or five dollars a ton. After a

suspension of some months they took out another crushing, vdiich yielded near

$20 a ton, and this gave the mine a good reputation, which it has ever since sus-

tained. With two or three temporary interruptions, the mine has been worked
from June, 1S65, up to the present time. The lode runs nearly north and south,

dips to the east at an angle of about 50°, and is opened by an incline shaft sunk

to the depth of 350 feet on the slope of the vein. Four levels have been run

in each direction from the shaft, the upper one being 60 feet from the surface,

the next 60 feet deeper, and the other two at distances of 100 feet. Two
u chimneys” of rich rock, or ‘fore shoots,” as they are commonly called by the

miners, have been found in the 'lode, both of which rapidly widen with the depth.

At the first level, 60 feet below the surface, the large ore chute extends along

the course of the lode only about 100 feet; but at the third level, 160 feet deeper,

it has a breadth along .the lode of 225 feet. North of the main ore chute another

body of rich quartz has been struck, which has a breadth of 40 feet at the second

level and 75 feet at the third level. If they continue their course they will come

together at the fourth level, thus affording continuous rich ore for a distance of

about 500 foot along the lode. Outside of the ore chutes the quartz pays only

$8 or $10 a ton, barely sufficient to cover the expenses of mining and reducing

it. Up to the 1st of January, 1866, 5,000 tons of rock had been taken from the

mine and reduced, yielding an average of about $19 a ton. From the 1st of

January to the 1st of September, of the present year, the yield has been $76,000

from 3,000 tons of rock worked, an average of $25 33 a ton. The vein is of

good size, being from three to four feet in. width, and is now yielding from 30 to

4.0 tons of quartz daily. The owners have a 20-stamp mill convenient to the

mine, and besides keeping this 'employed, they are having considerable quartz

worked at custom mills.

The Pittsburg Mine, more commonly known as the “ Wigham,” is situated

a mile and a half southeast of Nevada City, on the slope of the hill descending
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into tlie basin. It was located in 1851 for a Pittsburg mining company, by R.
S. Wigliam, wlio erected a mill the same season, but tlie enterprise was among
tlie early quartz failures. The property finally fell into the hands of Merritt &
Bourn, of San Francisco, who still retain it. The mine was worked on a lease
in 1855, and again in 1857, but with indifferent success. In 1862 it was leased
to Weeks & Thomas, who, in the course of 15 months, took out 3,700 tons of
quartz, which yielded at the mill an average of $22 a ton, and the profits to the
lessees amounted to near $40,000. The mine was then idle until January, 1866,
when the owners made arrangements for further explorations. Another level was
opened, and in the course of the year the mine yielded $102,000 from 1,700 tons
Of rock—an average of $60 a ton. A mill and first-class hoisting works were
erected last spring, and started in operation about the 1st of June, but we have
no report of the yield for this season. At the upper level the ore chute extended
only about 50 feet along the lode

;
but in the lower level, 3S0 feet on the slope

of the vein, it has a breadth of 400 feet. The average width of tho vein is about
two feet, and the country rock is slate. The Wigham and the Banner are the
leading quartz mines of Nevada district at the present time.

The mine oe the Nevada Quartz Mining Company, commonly known as
the “ Soggs ” mine, is situated a mile west of Nevada City, and is a parallel vein
with the Gold Tunnel, The lode was located at an early day, but no successful

effort was made to develop it until 1857. A rich chimney having been discovered
bv the owners, they made arrangements for the erection of an eight-stamp steam
mill to work the mine. This was run two or three years successfully, when it

was taken down, and tho owners put up a new 12-stamp water mill on Deer
creek, and the mine has been worked, with one or two brief interruptions, for 10
years. About 5,000 tons of rock have annually been taken from the mine and
crushed at the mill, the gross receipts ranging from $40,000 to $70,000 a year.

During the year 1866, according to a statement furnished by William M/Rat-
cliff, the superintendent, the amount of rock crushed was a fraction under 5,000
tons, which yielded at the mill $42,000; while tho returns from sulphuret ore

shipped to Swansea arid concentrated sulphurets netted $8,000. The average
yield of all the rock crushed has been about $13 a ton, yet the owners have at

times derived large dividends from the working of the mine, and, with tho excep-
tion of the construction account of the first mill, but one assessment has been
levied, and that only for a trifling amount. The lode is one of the largest in the
district, though very irregular, ranging from a mere seam to 16 feet in width, and
averaging about four feet. It is opened by three tunnels, starting in above tho
mill and running north. The length of the upper tunnel is 2,900 feet, and tho
other two about 1,900 feet each. The rock is taken from the mine in cars and
dumped in front of the stamps, tlms saving the cost of hauling; and having a
large lode, arid the advantage of water-power to run tho mill, the owners have
been enabled to work a low grade of ores With profit.

The Sneath and Olay Mine, situated a mile southeast of Nevada City, was
discovered in the spring of 1862, and several lots of the quartz crushed during
the next summer yielding good returns, the locators erected a mill, which was
started in operation about April, 1863. For a time the rock yielded largely,

tho gross product in two years being $180,000, of which over half was "clear

profit
;
but the owners were unable to agree in the management, and having

worked out the opened levels the property was sold in May, 1865, to a New
York company for $27,000. The mill arid hoisting works had cost $45,000.
The New York company opened two additional levels, which having been worked
out to tho extent of the pay ore, the work was suspended in the summer of 1867.
The mine is believed to be a good one, and had it been judiciously managed
from the start, and the “dead work” kept well in advance, it might have been
profitably worked for a long period.

The Lecompton Mine, three miles above Nevada City, on Deer creole, was
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located in 1858, and in the course of two years tho net proceeds amounted to

$60,000, the quartz averaging’ $40 a ton. The gross yield of the mine up to

1863 was $220,000, and it has been worked but little since, the pay ore above

the level of the creek being exhausted. This lode is situated near the junction

of the granite and slate, and cuts through from one formation to tho other with-

out changing its course or dip.

t There are numerous other mines in the district which have at times afforded

large profits to the owners, but which are now idle, either from bad manage-

ment or other causes. Among those now being worked may be mentioned the

Cornish, the Pennsylvania, the Providence, and the Murchie, which have mills

connected therewith, and the Cunningham, Mohawk, Mattingly, and Harvey.

All of these have yielded good returns, and are still worked with fair success.

There are now in tho Nevada district 17 quartz mills, having an aggregate

of 137 stamps, and the capital invested in the business is about $500,000. The
total yield of the mines in 1865 was about $400,000 ;

in 1866, according to sta-

tistics kept by Wells, Fargo & Co., it was a fraction less than $500,000, and will

be about the same in 1867. Tho number of men employed in the mines and

mills is about 450, the gross yield being equal to $1,100 for each man. A con-

siderable proportion of the quartz miners are either prospecting or engaged in

opening, veins, which are not now productive.

Eureka Q,uartz District.—Within the past year or two considerable atten-

tion has been given to the development of the quartz lodes near the town ot

Eureka, some twenty-five miles above Nevada City. The general characteristics

of the Eureka district resemble, in many respects, those of the Nevada district,

the country rock being a soft granite, which can be excavated in most places

without the aid of powder, and the course of the veins being east of south and

west of north* corresponding with the mountain range. This quartz belt crosses

the South Yuba into Washington township, where the enclosing granite is hard,

which greatly enhances the cost of working the mines. In the slate formation,

which comes in half a mile west of the town of Eureka, there are numerous

well-defined quartz veins, but they contain very little gold, and with one or two

exceptions are considered valueless.

In 1856 a quartz lode was located on Gaston ridge, some miles south of

Eureka, and a mill was erected to work it a year or two later, wdiicli was run

with little interruption until November, 1863, when it was destroyed by fire.

In that time some 15,000 tons of quartz were extracted from the mino and crushed

in the mill, yielding an average of $8 or $9. a ton. The mill was an inferior

one, having no pans or other improved methods of saving the gold
;
but the vein

being laige and favorably situated for working’ the owners realized a small profit,

though not sufficient at that time to justify them in erecting a new mill. I wo

other mills wTero built in the district in 1857 ;
but one was sold on account of a

disagreement among the owners, and the machinery moved away
;
and the other,

after doing a fair business for two or three years, was taken down and moved to

Washoe at the beginning of the. silver excitement.

No further attempt was made to develop the mines of tho district until the

spring of 1866, when some of the old residents, having worked out their placer

claims, and others who had noted the favorable indications, commenced operations

in earnest. A couple of arrastras were erected near the town, run by water

power, and capable of reducing three tons of quartz in 24 hours. These .arras-

tras have been constantly employed, have done excellent work* and been of great

advantage in prospecting and determining the value of tho mines. During tho

summer and fall of 1866, Messrs. Black & Young erected a 10-stamp mill on a

lode situated about a mile south of town.. Operations, however, were not fairly

commenced on the mine until May last, since which time the mill has been run-

ning steadily, and the quartz is yielding from $20 to $25 a ton. Two other nulls

were also built tho same season, one of five stamps to work tho Jim lode, and
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the other of four stamps, intended for custom work. Two new mills are now in

course of construction, one of 10 stamps to work the Veatch and Powell mine,

and the other of five stamps on the Birchville mine. Both of these mines have
been thproughly prospected, are of good size, and the gold is found in paying
quantities very generally disseminated through the vein-stone.

Tecumseh Mills.—Some years ago two mills known as the Tccumseh and
Star were erected in Washington township, hut on the same quartz range. Con-
siderable quartz has been worked in both mills, which yielded lair pay

;
but owing

to want of means to properly open the mines, the expense being very great on
account of the hardness of the enclosing rock, the enterprises have not proved
successful. The Star Company, however, is still prosecuting work, and the

Tecumseh mill has lately been leased to parties who are prospecting other lodes.

The Grizzly Lode, situated four miles west of Eureka, in Devil's canon, was
purchased by the Eagle Company, of Hartford, about the beginning of 1866.
The company erected a five-stamp mill at the mine in the fall of the same year,

but beipg unprepared for winter work, little was done in developing the lode
until May last, since which time the mill has been running steadily and with
favorable results. The vein has an average width of four feet, runs in slate,

and is opened by tunnels. It is so situated that, with proper arrangements and
a larger mill, $6 and $S quartz can be worked with profit. As long ago as 1854
a mill was erected on a lode called the National, about half way between Eureka
and the Grizzly. This mill was run 'a year or more, a portion of the time being
leased, but the yield of the quartz was not sufficient to pay with the prices then
ruling. The work was suspended in 1856, and the mill was destroyed by fire

a year or two later. The Grizzly and National are the only quartz lodes yet
discovered in the slate formation of that region that have exhibited sufficiently

favorable surface indications to justify an outlay of capital to develop.
About 250 men are engaged 'at the present time in the quartz mines and mills

of the Eureka district, many of whom are prospecting or working on lodes that
are not yet productive. There are 10 mills in the district, including the two in

Washington township, having an aggregate of 60 stamps, and the capital invested
is estimated at $200,000. The yield of the mines for 1867, it is believed, will

amount to $200,000.
Meadow Lake District.—The Meadow Lake quartz district is situated near

the summit of the Sierra Nevada, but on the western slope. It derives its name
from a large mountain lake, used by the South Yuba Canal Company as a res-

ervoir, a dam having been constructed across its outlet to retain the water in the
spring, and is let out into the company's ditches as fast as needed by the miners.
Gold-bearing quartz lodes were discovered near the lake in 1863, others the year
following, and in 1865, some of the lodes giving indications of extraordinary
richness, considerable excitement was created throughout California and Nevada
State, causing a rush of adventurers to the locality. The real work of develop-
ing the mines was not commenced until the summer of 1866, and considering the
many disadvantages, including the deep snows of winter, has progressed favor-
ably, though not, on the whole, equal to the anticipations of the first adventurers
and locaters.

The country rock of the district is sienite, and usually has to be blasted in
making excavations

;
but this disadvantage is partially compensated by the size

of the veins, which will average considerably larger than those of Grass Valley
and Nevada. The general direction of the lodes is northwesterly and south-
easterly, and they are easily traced by the dark, reddish appearance of the crop-
pings, caused by the oxidation of the iron pyrites encased in the quartz. The
quartz contains an unusually large proportion of sulpliurets, averaging, it is said,

20 to 25 per cent. The sulphurets yield by assay $60 to $70 a ton, and are suc-
cessfully reduced by the Plattner chlorination process, works for that purpose
having been constructed in the district. Seven quartz mills have been built in
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the district, having- in all 02 stamps. The mills, however, have not been run-

ning regularly, having been erected in advance of the development of the mines.'

Of several hundred quartz veins located in the district during the excitement in

the summer of 1865, 50 or more have been partially developed and given indi-j

cations of value.
" s

The U. S. Grant Company, whose mine is situated six miles south of Meadow
Lake, and within four miles of the line of the Central Pacific railroad, has been
the most successful of any in the district. The owners of the mine have kept
a five-stamp mill running most of the time during the past year, and the quartz

worked has paid largely. They are now building a larger mill, while the Avork

of developing the mine is continued. The Golden Eagle, Moharvk, Montreal,
California, and Excelsior companies have also erected mills and made fair pro-

gress in the development of their mines.

The number of men employed in the mills and mines of the district at the

present time is about 200, and the available capital invested may be set down at

$200,000. The yield of gold this year will be about $50,000. Much of the

labor and capital is being expended in opening mines Which are not now produc-

tive
;
consequently, if the mines are equally as gooc], the yield will not be as

large in proportion to the men employed as in the older districts. There are no
placer mines in the district, or at least none have been discovered.

Table shoiving the number of men employed, the capital invested
,
and the gross yield

of the mines of Nevada county
,
California.

Men em-
ployed.

Capital in-

vested.
Gross yield.

riacer and hydraulic mines
Cement mines
Quartz mines

—

Grass Valley district

Nevada district

Eureka district

Meadow Lake district

Canals and ditches

2, 000
300

1,600
450
250
200
200

$1 , 500, 000
400. 000

2, 000, 000
500. 000
200. 000
200,000

1 , 000, 000

$3, 500, 000
300.000

2, 000, 000
500. 000
200. 000
50, 000

Totals 5, 000 5, 800, 000 C, 550, 000

Note.

—

In estimating the capital invested in mining, the design has been to

include the cost of machinery, tools, &c., as well as the labor expended in opening
claims which are now considered of value, and excluding those that have been
worked out or proved failures. The ditches might be considered as a part of

the capital invested in the placer mines, as the water is mostly used by the placer

and hydraulic miners.

SECTION X.

SIERRA COUNTY.

The Sierra, the principal drift mining county of California, lies between the

middle Yuba and Slate creek. The lowest point in the county is probably 2,000

feet above the sea, and most of the mining camps are at an elevation of 4,500

feet or more. The surface is cut up by numerous canons, about 2,000 feet deep,

and not one acre in 50 is fit for the plough. There are numerous high peaks,

4
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among which are tlie Dounioville Butte, 8,500 feet
;
Fir Cap, Saddle Back, Table

mountain, and Mount Fillmore, eacli about 7,000, besides numerous others. The
.Hounieville Butte is one of the landmarks of the State, being visible from a large

area in the Sacramento valley, and it is remarkable for the ragged outline' of its

summit. The county is so rough that only two wagon roads enter it west of the

summit of the Sierra, one on the divide, between the middle Tuba and the north

Yuba, and another on the divide between the Slate creek and Canon creek. To
road crosses the county from north to south. The principal mode of travelling

is mule-back riding. The snow is very deep at the higher camp, lying in some
of them three or four months in ordinary winters. Most of the mines are on old

channels, high above the present streams, so high that the introduction of water is

very expensive. • There are few ditches, and many claims are not able to wash
more than four or five months in the year. Two old channels cross the county.

The main Blue lead, which crosses Nevada and Placer, is worked at Deadwood,
Sebastopol, Little Grizzly, Excelsior, Monte Cristo, City of Six, Forest City,

Cliipps Flat, and Minnesota. All these have been mined mainly by drifting,

and all save the three first are much less flourishing now than they were from
six to 10 years ago. This channel runs from the northwest to the southeast.

Another channel which seems to run from the northeast to the southwest,

passes through La Porte and Brandy City, thence to Camptonville and San
Juan. This channel is not covered,- as the other is, by heavy layers of tufa, lava,

or volcanic sand, and the auriferous gravel coming to the surface offers excellent

opportunites for hydraulic mining, which is or has been carried on extensively1 at

all the points named.
A channel found at Howland Flat and at Cold Canon, and another found at

Morristown, Craig’s Flat, and Eureka, are supposed to be tributaries of the main
Blue lead.

La Porte and Port Wine, which belonged to Sierra county previous to i860,
were given to Plumas in that year by a legislative act, which was entitled “An
act to better define the boundaries of Plumas county,” and vras passed without
any suspicion on the part of the representatives of Sierra or the members generally
that it took a rich mining district from the latter county.

The blue cement found in the Blue .lead in Sierra county is soft, and it yields

three-fourths of its gold or more at the first washing, so there is no cement mill
in the county. In the eastern part of the county is Gold lake, which has the
appearance of being in the crater of an extinct volcano.

A belt of limestone is observed between Dounievillc and the Sierra Butte, and it

may be that the belt which appears near Magalia, in Butte county, is the same.
The State and county taxes in Sierra are $2 91 on $100 of taxable property,

and the county debt is $30,000.
Brandy City.

—

Brandy City, the principal hydraulic camp of the county,
uses about 3,000 inches of water in piping claims, of which there are twelve,
some of them using 500 inches. The lead isA00 feet. The supply of gravel
will iast 10 or perhaps 20 years.

St. .Louis and Neip itbo iting- Towns.—

S

t. Louis has 10 or 12 hydraulic
companies working, and using in all 1,000 inches of water, with a pressure of
100 feet.

Cedar Grove has drift diggings, but is doing nothing this year.

Pine Grove, a mile below Howland Flat, was an important place before 1862,
but in that year the latter town grew up, and the former declined. All the mining
is done by drifting, save in one piping claim.

Rabbit Point, a mile below Pine Grove, has two hydraulic claims, which are
100 Jeet deep, and together employ thirty men during the water season, which
lasts three or four months.

Chandlerville, a furlong below Rabbit Point, had rich hydraulic claims from
1853 to 1857, but they are now Forked out.



139WEST OF THE EOCKY MOUNTAINS.

Pine Grove, Rabbit Point, and Cliancllerville together purchase 700 inches of

water in the water season.

MonniSTOWN.—The diggings at Morristown are remarkable for the presence

of larger quartz boulders, and more of them than any other hydraulic claims in the

State. A stratum 10 or 15. fept deep is made up chiefly of boulders that weigh
over a ton, many of them being from five to 10 tons in weight.

There is only one company, the American, now piping in Morristown. They
own all the water that comes into the place, and as it runs only two or three

months, they want it all for their own use. When their flume is full they liavo

1,000 inches. They employ 40 men during the Water season. In 180 > they

took out $20,000, and paid very little dividend. The bank is 50 or 60 feet deep.

Minnesota.—At Minnesota the pay channel is a quarter of a mile wide, but

the pay is not equally distributed over it, for there are parts, that are barren. If

one side is rich the other is probably poor
;
and if much gold is found on a bank

or bar, there is little likelihood of finding a rich bed. The bed rock is serpentine,

and the pay stratum is from three to five feet thick. The gravel is made up
chiefly of quartz, usually from two to six inches in diameter

;
and it is soft enough

to’ wash, but so tough that it is not entirely disintegrated until it has been washed
three or four times. The fourth washing however does not pay, and the dirt of

most of the claims has been washed only twice. The second washingpays better

than the first. The gold is coarse,, many pieces weighing an ounce, and it fre-

quently happens that in largo lots of dust there is not apiece worth less, than 25

cents. Most of the pieces are worth $2 or more. The sluices are usually about.

400 feet long, with a grade of 16 inches 'to 12 feet, and no quicksilver is used in

them. The fine gold is lost in sluices so short and steep, and tail sluices pay
well. The car load must yield 50 cents or the claim will not pay for working.

The ground is solid and the sides of the tunnel need no lagging
;
but a cap sup-

ported by posts is required to secure the roof. The pay stratum is usually soft

enough to be picked down.
The Blue Lead was discovered here in 1852 by some surface miners who fol-

lowed up a rich deposit in Taylor’s ravine till it ran out, and then they hunted

along the side till they found the place whore the lead went into tho hill. It

was very rich, and for a long time Minnesota had some of the best drift digging

in the State. Only four claims are worked now. In 1853 400 miners were

employed hero, and they made on an average $12 or $15 per day, and now there

are 100, who average $3 per day.

Tho Keystone Company have been at work since 1859, employ 18 men, and

tho yield is probably $6 or $S to the man per day.

The Wisconsin Company have been taking out pay most of the time for eight

years, employ 10 men, and get $6 or $8 per day to the man.

Chipps’s Flat is doing very little in the way of successful mining, but there

is some prospecting in progress.

Alleghany has the credit of having produced $400,000, but the flush times

passed away six or eight years ago. Tho money was nearly all obtained by
drifting, and there was bad drainage and little systematic working. The bed

rock swells badly, and in places the timbers must bo put in as thick as tlioy will

stand, and reset every week. There were claims which paid well, but' when
work was stopped not half of the pay dirt was extracted.

A company called tho Alleghany Consolidated Mining Company has been

formed to rework this ground. They have purchased eighty acres of claims,! and

are about to commence the cutting of a tunnel to be large enough to use mules

for hauling in tho cars. They will run out by their own weigh t..

In 1858 there were 18 tunnel companies at Alleghany, all paying; now only

25 men are at. work there. ii.un; itm'i m W
Water was supplied by ; a very costly ditch, which was allowed to go to ruin

when the miners had no longer any considerable quantity of dirt to wash.
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The Oregon Company took out $400,000, tlie Buckeye $200,000, and tlie

Empire $200,000.

The Blue Lead was found at Forest Cityby tlie Dutch Company, winch obtained

two or three ounces to the pan, and brought wafer to their sluice in a canvas

flume.

The claims at Forest City are situated On the south side of a ravine, north of

which the lead has not been found, although a tunnel has been run half a mile

into tlie hill.

At one time there were 20 companies working at Forest City and all making
money, and now there is only one at work.

LiveYankee Claim.

—

The principal claim at Forest City is the Live Yankee,

which has 360 feet of front and a depth of 2,600. The following table shows

the receipts, expenses, and dividends, from 1854 till 1863, inclusive:

r ; 1
—

Year. Receipts. Expenses. Dividends.

1854 $15, 243
95, 713
85, 921

95, 806
84, 875
129, 937
84,120
60,092
'30, 720
31 , 350

$7, 152
32, 385
42, 691

55,616
43, 973

67, 303
40, 236
38,192
26, 970
22, 800

$8, 091

63, 328
43, 230
40,190
41,902
62, 634
43, 884
21,900
3, 750
8, 550

1855 - ..... ...

3856 .

3857
1858
1859
I860
5861 1

1862
1863

Total ... 713, 777 377, 318 336, 459

Since 1863 the dividends have been about $10,000 per year. The expense

of keeping up the mine is considerable. There is a very long tunnel and a long
track, that need frequent repairs.

Highland and Masonic.—The Highland and Masonic claim, near Forest

City, was worked at first through a shaft 36S feet deep. There was much water
in the channel, and steam-pumping and hoisting works were erected at a cost

of $75,000. The yield was $300,000, but the expenses were so great that little

if any profit was left
;
and the works stopped, and the hoisting works were burned

down. The claim ivas sold for debt, and the new proprietors bought three claims

in front and a bed rock tunnel 4,000 feet long, and by extending the tunnel the

claim was worked at much less expense. The yield was $100,000 per month for

a time. It is said that under the new management the expenses have been
$8,000 or $10,000 more than the receipts. Nevertheless, some dividends have
been paid. Some shares of the claim' are in litigation, and it is not easy to ascer-

tain the precise production. The water in this claim is acidulous, and a piece

of sheet zinc left in it entirely disappears in a day or two, and iron shovels are

made worthless in a few days.

Monteceisto.—At Montecristo the channel is 200 yards widp, but the pay is

only half as wide, and is in a stratum three feet deep. The pay is usually in the

middle of the channel. The gold was obtained by drifting until 1862, when
piping was commenced, but the supply of water never exceeds 300 inches, and
does not last long, so there cannot be much hydraulic washing there. The bed
rock swells, and most of the tunnels were allowed to close up three years ago,

so that though there were 300 miners in 1857, there are now only a dozen.

Deadwood.—Deadwood is on the ridge between the north fork of the Yuba
and Canon creek, about 6,000 feet above the sea, and it has an old channel, the

extent and character of which are not yet proved, but it is supposed to be in the



WEST OF THE ROCKY MOUNTAINS. 141

main Blue Lead. Tlie Deadwood claim, 700 feet front on this old channel,

has been worked since 1856, has cost $115,000, and has yielded $10,000. Some
good gravel has been found, but it does not appear to be in a continuous lead.

Fifteen men are now employed in prospecting. There are three tunnels, one

2,500, one 2,200, and one 1,200 feet long.

Fir Cap, Sebastopol, and Grizzly.—At Fir Cap Camp,.on the south side

of Fir Ca.p mountain, there is an old channel in which some very rich gravel has

been found lately.

Sebastopol, on the south side of the ridge, between the North Yuba and

Canon creek, is supposed to be on the main Blue Lead. Miners havo been

engaged in prospecting and mining—chiefly prospecting—since 1854, and the

expenses have been double the receipts. Three long tunnels have been run.

Little Grizzly,- on the north side of the same ridge, and on the same channel,

has spent $100,000, and taken out about as much. The New Orleans Company
Struck pay gravel in 1866, and are doing tolerably well now.

Cold Canon.—Cold Canon, sixteen miles northward from Downieville, and

on the southeast side of the ridge between Canon creek and Slate creek, is directly

opposite to Howland Flat, on the same ridge, and apparently on the same chan-

nel. The claims at both places are worked by drifting, and the tunnels of each

place point in the direction of the other as if they would meet. The channel

appears to be 800 or 1,000 feet wide, and the course at Cold Canon is south 76°

east. The grade is from five to seven feet in a hundred. The pay is best where

the boulders are largest, and the general width of the pay is 200 feet, and its

depth from three to five feet. . Over the pay stratum is a deposit of gravel that

would pay well if it were accessible with a hydraulic pipe. A stratum of pipe-

clay from 20 to 60 feet deep, and another of volcanic conglomerate 500 or 600 feet

deep, are the superincumbent matter.

The character of the gravel, of the gold in it, and of the various strata, are

the samo as at Montecristo.

Fashion Claim.—The Fashion Company, at Cold Canon, have a claim 954

feet in front by about 4,000 feet deep. Work was commenced in 1856, in which

year 400 feet of tunnel were'' cut, at a cost of $10,000. In 1857 286 feet more

cut, at a cost of $5,000, bringing the company into pay. Then it was necessary

to build a dump-house and sluice, and make other preparations to wash, at a cost

of $50,000. In 1858 the receipts were $80,000, and the dividends $18,000 ;
in

1859, receipts $60,000, and dividends nothing; in 1860, receipts $45,00Q, clivi-

.

dends $1,000; and from 1858 till July, 1867, the total receipts were $430,000,

and the total dividends $45,000. In * 1865 and 1866 the company took out no

pay, but now they again have good gravel.

The gravel yields $1 50 to a car load, the estimated weight of which is 3,000

pounds." Half that yield would pay expenses. There have been places in the

claim that paid $4 per car load. The working tunnel is 3,300 feet ionga The
space worked out is 2,000 feet long by 300 wide. Twenty-five men are now
employed. Gold is found three or four inches deep in the bed rock, but the

miners dig up a foot and a half of it for convenience of working', as it is softer

than the barren gravel, and the pay gravel is not deep enough for them to work in.

The bed rock swells badly for six or eight months after the drifts are cut. The
posts in the tunnels are crowded together at the bottom by the swelling, so the

tunnel is cut nine feet wide at the bottom and four feet at the top, with the posts

straddling out at an angle of 55°. In a few weeks or a few months the posts arc

nearly perpendicular, and they may have to be set back at the bottom several

times before they get right. Drifts are run through the pay dirt with a breast

30 feet wide on each side, and two men work at each breast.

Sierra Claim.—The Sierra Company, 1,800 feet front by a mile deep, is

the only company besides the Fashion at Cold canon. The company commenced

work in 1858, and in 1864 they reached pay in a funnel 3,000 feet long, after
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spending $70,000 . Since they began to wash their expenditures have been
greater by $5,000 than their receipts; so they are now, at the end of nine years,

$75,000 out of cash, exclusive of interest. The claim, however, is valuable, and
will last twenty years. The working of the last three years would have been
profitable if the company had not changed the grade of their tunnel and raised

up, so that they got too high for drainage and for easy transportation of their

gravel. They have lost much time and labor, and have had to go back and run

in on the original level at a cost of $10,000. Their receipts now are $40,000
per year. Their expenses are $35,000 for labor, at $3 50 and $4 per day

;
$3,500

for timber delivered, $1,200 lor candles, $300 for oil for cars, $10*0 for steel rope,

and $5,000 for other materials, including powder.

Twenty-five men are employed; and two of them are kept busy repairing the

tunnel and the track, principally on account of the swelling of the bed rock; 60

car-loads of gravel, weighing 3,000 pounds each, are extracted every day; 100

loads are thrown into a dump-box, and then the mass is piped away. The sluice is

500 feet long, and 75 per cent, of the gold is obtained in the first three boxes.

The gravel, after passing through the sluice, is saved and is washed a second

time, but 97 per cent, of all saved is caught at the first washing. Chinamen,
however, catch the tailings in the creek after the second washing and put them
through the sluice again. The space worked out so far is 500 by 100 feet.

Howland Flat.—Howland Flat is now the most prosperous mining camp
in the Sierra and the most productive drifting camp in the State, unless Fir Cap
has surpassed it. The shipment of gold this year will be about $300,000; it

was twice as ranch annually for four years previous to 1866. The shipment for

February, 1867, was $23,000; for March, $10,000 ;
for April, $24,000; for May,

$31,000
;
for June, $31,000.

The flat from which the place obtained its name is wrnrked out, or, at least,

has been worked over by drifting. It would, perhaps, pay for piping on an
extensive scale. The diggings now worked are under Table mountain, and are

of the class known as hill diggings. They are in an old channel from 400 to

700 feet wide, with a pay stratum from three and a half to ten feet deep. The
boulders in this stratum are all of quartz, some of which weigh a ton. The best

pay is among boulders weighing from 100 to 500 pounds. There are large quan-

tities of sulpliurets in the gravel, and it would probably pay to collect them by
concentration.

The Snow at Howland Flat.—The town is situated about 6,000 feet

above the sea, on the north side of Table mountain, which is a rallying point for

snow-storms, and snow-drifts collect deeply on its northern slope every winter.

Rain is comparatively rare, arid there have been winters almost without rain,

though snow was abundant. Last winter snow fell about 16 feet deep on a level

near Howland Flat, but by drifting it got 25 feet deep in the town, and it lay in

the streets till the 1st of June, and deep drifts were still lying on the mountain
side within half a mile in the middle of July. For three, months the snow was
so deep that most of the chimneys were below its level, and people went from
house to house either through tunnels or by climbing up to the house-tops and
going over the surface.

Last winter an open reservoir 100 feet square, containing running water, could

not be fouud, although a pole 20 feet high had been fastened on it to mark the

place. The water in this reservoir was eight feet deep, and was supplied by
springs, and a steady stream ran from it. The snow over it was white, as clear

arid as hard as that over the adjacent land, and several attempts to find it were
vain. The water was several times exhausted, but the snow did not change its

place or its appearance.

The abundance of the snow and its long duration renders it necessarv for the

people to accustom themselves to snow-shoes, and snow-shoe races are the chief

amusement in the winter. People travel 20 or 30 Lulls across the country to See
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them, and large sums are bet on the results. Tlie racing ground is always on a
long slope, down which the racers slide at a speed that sometimes reaches a mile
a minute. The shoes are tlnn pine boards, 12 or 16 feet long, 4 inches will,
turned up at the toe.

Union Claim.

—

The principal claim at Howland Flat is the Union, 2,000
feet in front by 3,300 deep. The Bright Star Company began work in 1857,
and in 1859 they failed, with debts amounting to $40,000, and they Lad paid
$50,000 as assessments. The Union Company succeeded to the ownership of
the mine, and spent $30,000 over and above receipts, and did not get any divi-
dends until two years later. Four years’ time and $120,000 of cash were required
to bring the mine into a paying condition.

^

It is now trying to make amends. Its total yield has been about $900,000.
The yield for the last 18 months has been as follows :

_3UX0d OUT: If hurl ?>dt US km* ! o

Yield.

Car loads. Wages.

Ounces. Value.

First half of 1866 3,181

2, 870
3, 183J

$56, 680 44
50, 660 00
57, 307 50

41,950
33,160
48, 167

$27, 150
22, 223
29, 556

Second half of 1866
First half of 1867

Eighty men are employed, at from $3 to $3 50 per day. The cost per car-

load, exclusive of labor, is 10 cents. Round timbers, from 12 to 18 inches in

diameter, and from five to eight feet long, 'foxygangways and tunnels, cost 60
cents each. Breasting posts, eight inches square and from three to seven feet

long, cost 12 cents each. Caps, 30 inches long, 12 wide, and 6 thick, cost 12
cents each. Lagging, six feet long, five inches wide, and an inch and a half
thick, cost four and a half cents each. The cost of all the material is lumped at

$10,000 per year.

Tlie bed rock swells, and the tunnel is cut 10 feet wide at the bottom, and
four at the top. In six months the sides are nearly perpendicular, the bottom
being in the bed rock and the top in the pay dirt, which does not swell. The
timbers are usually forced into the bottom by the swelling of the bed rock, and
not broken

;
the rock seldom swells, except near the pay. In some places the

posts must be set back in two months
;
in others, in a year.

An air tunnel four by .three feet is cut 20 feet above the pay; 30 feet is left

on each side pf the main tunnel for support. The’ dirt is hoisted on an incline by
a Fredenbur wheel, driven by 40 inches of water, under a pressure of 124 feet.

The water after leaving the wheel is used to wash the dirt. There are 1,200
feet of sluices. It is estimated that there is pay gravel in sight enough to last

eight years. Ventilation is secured by having an air drift 20 feet over the work-
ing tunnel, communicating with an air shaft 200 feet deep. The gravel is taken
out through drifts or gangways 50 feet apart, with breasts 25 feet wide op each
side. In 1861 the company obtained the privilege of drainage through the .Down-

East Company’s claim adjoining, by paying $2,000 and giving a strip of ground
75 feet wide and 3,400 feet long. Thus a great expense previously incurred for

pumping was avoided.

Other Claims.—-The Pittsburg Company have 800 feet front, have been at

work sinpe 1860, have extracted $500,000, have paid $40,000 of dividends, and
having exhausted the pay in sight, are now running for another channel.

The Hawk Eye Company have 800 feet front by 3,500 feet deep. They
began work in 1857 and reached pay in 1861, after spending $30,000. Since

then they have taken out $360,000, but the dividends have not been over five per

cent, of the receipts, and the company are out of pocket. They made the mistake
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of opening the mine on the upper side, so they had no drainage. They cut a
drain tunnel through Union claim, but it closed up in December, 1866. They
are now running a new drain tunnel, to be finished in three years, to cost $30,000,
and to be 3,000 l'eet long.

The Down-East Company, who have a frontage of 350 feet, commenced work
in 1855. There are 12 shareholders, all of whom work in the mine, and they
hire no labor. The claim pays about $2,000 a year over ordinary wages. The
total yield has been $425,000, and $240,000 have been paid out as dividends.

There is enough pay dirt in sight to last three years.

The Hibernia claim, 600 feet in front and wider at the back, was opened in

1862 by a shaft 180 feet deep, and after being worked two years was sold by the
sheriff, and was purchased by the Shirley Company. The total yield has been
$125,000. The first, company lost $40,000 in the mine; the second is making
a moderate profit. There is enough pay dirt to last a year. There are twelve
shareholders, who work in the mine, and they employ three or four Chinamen as
carmen and pumpers at $1 75 per clay.

The Ohio claim is undeveloped. The Black. Ball was bought by the Shirely
Company and worked out by them. The Sierra, Wild Rover, and Wisconsin
claims are undeveloped. ,

The Sugar Loaf Company have been at work eight or nine years, have pay
gravel to last three or four years longer, and have not taken out much more
than enough to pay expenses. Some of the company work in the mine. The
company have a second claim (numbered 24 on the diagram) which has yielded
$120,000 in all, and $25,000 of dividends. Part of the Nevada claim has been
worked; the Hollins is undeveloped. The Shirley claim has been worked out,

yielding $100,000 gross, and $20,000 net; it was worked four years. The
Mountaineer claim was opened in 1859, and is now nearly exhausted; the dirt

was brought through a shaft by an engine; the yield was $200,000, and the
dividends 10 per c'ent. of that sum. The Last Chance claim was worked out
by the 'Mountaineer Company.
The French Company opened their claim in 1862 by a shaft, but were com-

pelled by water to abandon it. They started again by a shaft, in 1864, and made
it pay expenses. In June, 1867, they bought the Sugar Loaf tunnel, and intend
to extend it so as to drain their claim. Their pay will last four or five years.

The Mountain Ranger claim has been worked out, paying no profit. The
Wabash Company worked two or three years and lost $20,000. The Empire and
Tip Top claims were rich, and were worked six or eight years ago.

Adjoining the Pittsburgh on the east is the Monumental claim, 1,200 feet in
front. The funnel wTas started in 1863, and after running 2,400 feet it struck
rich gravel this year. The company arc now raising an air shaft to be 300 feet

high, and to cost $3,000. The dump-houses, sluices, stock of timber, cars, &c.,
necessary as a preparation for washing, will cost $15,000. The expense of the
tunnel was $25,000, but the Empire Company, which intends to use it for drain-
age, has contributed $10,000 towards it.

The Empire Company have 1,000 feet front, with the privilege of working and
draining through the Monumental tunnel

;
but they must cut a tunnel 1,200 feet

long, at a cost of $20,000, to reach their pay. They are about to
v
commence that

connecting tunnel.

The Virginia began to prospect, but after expending $5,000 had to quit for
lack of drainage. The Nebraska Company began a tunnel, but got into very
hard rock, and gave it up after expending $10,000. The Gross Company began
a tunnel in 1856, have gone in 1,200 feet, expended $55,000, and are now 'work-
ing for wages to get the means of continuing their tunnel, which is still in the
bed-rock.

Quartz in Sierra County.—Sierra has very few quartz mines that are now
profitable, but among those few are several that deserve to be classed among
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the host in the State. There is one set of quartz regulations for the whole county,

and these were published in the report of 1866. Some rich veins have been
discovered near Gold Lake, but they have not been developed sufficiently to

prove tlieir permanent value.

Sierra Buttes.-—The Sierra Buttes, or, as it is also called, the Beis mine, is

2.000 feet long, and is situated 15 miles east of Bownieville, and the office is

5,100 feet above the sea. The elevation has commonly been placed at 7,200
feet, but barometrical observations have proved that the latter figures are incorrect.

The situation is on a steep mountain side, 1,500 feet above the- valley of the

South Yuba, so steep that there is no wagon road near it. All the supplies are

brought by pack animals—even the fire-wood cut in the immediate vicinity.

The mine is situated on a lode which is split up into several branches
;
the

width from wall to wall being from 70 to 100 feet, and of this width from 40 to

70 feet is quartz, with intervening horses or beds of hard blue slate of the same
character as the walls. In some places there are two and in others six branches. .

The course of the lode is a few degrees north of west, and the dip is 40° to the

northward. Six pay chimneys have been found, one of them 500 feet long hori-

zontally. All these chimneys are vertical
;
the pay is irregular in them, skipping

from one branch to another
;

if the chimney disappears in one branch, the miners

look for it in the other branch. No pay chimney gives out.

All the rock is extracted through tunnels, of which there are six, the lowest

one being 225 feet above the upper mill, the distance from which to the upper-

most workings is 1,100 feet, and to the bottom of. the mountain is 1,500 feet perpen-

dicularly, or 2,200 feet following the dip of the vein, so that there is a probability

of opening and draining the mine to a depth of 3,000 feet by tunnels. There are

about 40,000 tons of pay rock now in sight, enough to keep the mills going three

years, and to pay 860,000 of profit. The lower tunnel is being extended, and
if that should strike the same pay chimneys found above, with the same size and
quality, the stock of good ore in sight will be 200,000 tons, enough to employ
the mills 15 years, and to pay $3,000,000. This is the most extensive and most

promising project now in progress in the State in the matter of opening a mine.

The mine was taken up in 1857, and has been worked ever since—previous to

1857 with arrastras; from 1857 to 1860, with eight stamps, five arrastras and
two Chile rollers; from 1860 to 1867, with 24 stamps; and since June, 1867,

with 28 stamps. From 1853 to 1857, six tons were reduced per day, or 1,500

tons per year; from 1857 to 1860, 6,000 tons per year; from 1860 to 1864,,

10.000 tons; from 1864 to 1866, 12,000 tons; and the present crushing is at the'

rate of 14,000 tons per year.

The average yield of the quartz has been from $15 to $17 per ton. In 1866

it was over $17. In the last report the receipts, expenses and dividends were
given year by year from 1857 to 1865, showing aggregates of $1,120,000 receipts,.

$385,000 expenses, and $735,000 dividends.

In 1866 the receipts were $224,000
;
expenditures, $70,000

;
dividends, $144,000,

.

and $10,000 were retained in the treasury more than at the end of 1865. The
yield during the first nine months of 1867 was $156,000, and the dividend was.

$87,000. The yield previous to 1857 is estimated at $250,000, and the total

yield from the discovery to the lst
#
October, 1867, $1,75,000, and the dividends,

since 1857, $966,000.

The yield previous to 1857 is estimated at $250,000, and the total yield from

the discovery to the 1st of October, 1867, $1,750,000, and the dividends, since

1857, $966,000.

Previous to 1857 the quartz was assorted carefully, and about $40 per ton was

obtained from all worked in 1856, and probably as much in 1854 and 1855. The
largest dividend in any year before 1866 was $150,000, in 1861, showing that

the profit of 1866 was nearly fifty per cent, greater than that of any previous year.

There are two mills, one of 16 and the other of 12 stamps, both driven by the'

10
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same water, one being below the other, in the ravine. Amalgamation is effected in

the mortar and on copper aprons, after leaving which the tailings are ground in 17

arrastras on shares. Three companies, with four arrastras each, pay a quarter

of their receipts to the Sierra Buttes Company, which derived $3,000 in all from

that source in 1866 ;
aud there are five arrastras below, which pay $40 in all per

month. These 17 arrastras are all placed in the ravine, one below another, so

that, all are driven by the same water. The arms to which the mullers are

attached aro also the arms of the driving wheel, which is horizontal, with perpen-

dicular buckets against which the water rushes under a pressure. The bottom

and sides and mullers of the arrastras are of greenstone.

In the summer 60 men are employed, and in the winter from 52 to 54. There
are 28 miners, 10 carmen and transporters, nine men in the mills, two carpenters,

two blacksmiths, two cooks, and several packers.

Independence.—The independence mine, 4,500 feet long, adjoining the

Sierra Buttes mine on the west, on the same lode, has the cliff arid aerial branches,

but not the rose, as found in the Sierra Buttes mine—or rather, the rose is found,

but it has no regularity or importance. The cliff and aerial have the same general

characteristics here as in the adjoining claim, but they seem to be distinguished

by the occurrence of regular pay chimneys in the cliff and of pockets in the

aerial. If a pocket is found in the aerial near the hanging wall, the cliff opposite

is rich on the foot wall . The work is confined chiefly to the cliff, which here

has a yellow ribbon rock. The thickness of the quartz varies from 3 to 22 feet.

A depth of 310 feet has been reached, and 800 feet have been run on the vein.

There are three pay chimneys, the largest one 400 feet long horizontally. They
are nearly vertical, but dip a little to the west.

There is two per cent, of sulphurets in the quartz
;
they contain on an average

$75 per ton
;
and the superintendent says they are so magnetic that three-fourths

•of the particles will adhere to the magnet.

The total yield in 1866 was $108,000; the average yield per ton $10, and
there is enough ore in sight of that quality to last three years.

The first mill, erected in 1856, began to run in February, 1857, and was
burned down; the second mill was injured twice by avalanches of snow; the

third mill, built in 1861, and now running, has 24 stamps, and is driven by two
overshot wheels, each 32^ feet in diameter, both gearing into the same pinion-

wheel, and both driven by the same water, one being immediately over the other.

As the mill is 1,500 feet above the south branch of the North Yuba river, on a

very steep hillside, thousands of stamps could be driven by wheels placed one

below another on the steep ravine.

The mine can be opened 1,000 feet below the present working levels by
tunnels. The ore now obtained is extracted through a tunnel, to which it is

hoisted by steam. Amalgamation is effected in the mortar and on copper aprons,

below which are blankets; and the tailings from these, after having lain a week
to oxydise, are thrown into the battery, and it is supposed that $40 or $50 per

ton are obtained from them. They are never worked separately.

In extremely cold weather not so much gold is obtained as in summer, and
the loss is estimated at three per cent. Since 1856, $75,000 have been expended
on buildings, $27,000 on flumes, and $5,000 on roads.

v

Keystone.—The Keystone mine, 15 miles eastward from Downieville, has a
lode from two to six feet wide, running east and west, and nearly vertical. The
walls are of black slate, and the quartz is a yellow ribbon rock. There is no
barren vein-stone, the walls pinching together at the ends of the three pay chim-

neys, which go down perpendicularly. A depth of 550 feet has been reached,

and drifts have been run 500 feet on the vein. A tunnel, to be 700 feet long',

has been started to strike the vein 300 feet below the present workings. It has

already gone in 400 feet. The gold is fine and free and evenly distributed

through the pay chimney, except one streak in the middle, which is the richest.
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Tlic seams in the quartz, instead of being parallel with the direction of the vein,

cross at an angle. The average yield is $17 per ton, and 15 tons are crushed

per day. The mill was erected in 1857, with eight stamps, and four were added
in 1866, mating 12 in all. The pulp is amalgamated in the mortar and on cop-

per aprons, from which it passes over blankets, and the tailings from these are

worked in Knox’s pan.

Primrose.

—

The Primrose, 3,700 feet long, is two riiiles north of the Sierra

Buttes, on a vein which runs east and west, dips a little to the south, and is from

1 foot to 40 feet in width. The walls are hard and smooth. A depth of 150
feet has been reached, and drifts have been run on the vein 250 feet. There is

one pay chimney, 50 feet long at the surface, horizontally, and 250 at the deepest

workings. A 12-stamp mill was built in 1858, but is now so dilapidated that it

should be rebuilt. The mine was in a paying condition, yielding $15 per ton,

when the company purchased the adjacent Good Hope mine for $39,000, incurred

a debt for payment with three per cent, interest, and undertook to work the latter

mine, moving the mill to it. The expenses thus made overwhelmed the company,
and mine and mill were sold for debt. The total yield of the Primrose mine has

been $226,000, and it is generally considered in Sierra county a valuable mine.

Motes rear the Sierra Buttes.—Chipp’s mine, 1,100 feet long, near the

Sierra. Buttes, is on a vein three feet wide, with an east and west course. It has

been worked irregularly since 1858, and the yield has been irregular, sometimes

large and sometimes small. A depth of 200 feet has been reached. There is a

four-stamp mill, which was built in 1858.

The Bigelow mine, east of the Sierra Buttes mine, and supposed to be on the

same vein, has a four-stamp mill, which has been idle four or five years.

About 600 feet east of the Sierra Buttes lode, and near the mine of that name,

wras found in 1S6'5 a pocket of gold in ochrous clay, with no vein-stone, but with

well-defined walls. The pocket yielded $13,000 gross and $10,000 net. The
yield was from $300 to $700 per day to the man while it was worked.

Motes hear Alleghany and Minnesota.

—

The Briggs quartz mine, half

a mile above Minnesota, has a vein two feet wide, running east and west. An
eight-stamp mill was built in 1863, and is now idle. The best yield of the quartz

was $7 per ton, and the assay value about $20.

The French mine, one mile southeast of Minnesota, has a vein four feet vide,

very rich in spots. A 15-stamp mill was erected in 1863, but is not running

now.
The Rainbow mine, near Chipp’s Flat, was found in a gravel tunnel 2,000 feet

from the mouth, and from that an incline was run down the vein. The rock is

rich, but the shaft incline is filled with' water, and there are many disadvantages

in working a mine situated like this one. An eight-stamp mill was erected in

1858, and has stood idle four or five years.

The Oak Flat mine, on Kanaka creek, one mile from Chipp’s Flat, has a vein

four feet wide running east and west. There are two tunnels, each 500 feet long,

and work is now being done on the lower tunnel to open the mine. A four-stamp

mill was built in 1862, was afterwards torn down, and is now to be rebuilt.

The Newell quartz mine, on Kanaka creek, one mile above Chipp’s I'lat, has

a 10-stamp mill, which is standing idle, waiting for the opening of the mine.

The American Hill mine, four miles east of Minnesota, has a vein five feet

thick on an average. A six-stamp mill, built in 1858, paid well for a time, but

was sold for debt and has been idle for eight months.
The Union mine, in Wet ravine, one mile from Alleghany, has a pocket vein

18 inclies/wide. It has yielded $75,000, including $15,000 taken out in a hand
mortar. There is an eight-stamp mill, which was built in 1864 and has been
idle three or four months. The vein runs east and west, and the mine is troubled

with water.

The Ironside mine, seven miles east of Alleghany, is reputed to be rich with
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refractory ore. 1 An eight-stamp mill, built in 1S64, ran two months and has

since been idle.

The Twenty-one mine, on Kanaka creek, one mile below Alleghany, has pro-

duced little. A four-stamp mill built in 1866 is standing idle.

The Consolidated mine, on Jim Crow canon, east of Alleghany, has a vein,

but very little gold. A 16-stamp mill, erected in 1863, has been taken down,

and is to be moved to a vein above Forest City. The Consolidated Mining Com-
pany of San Francisco spent 890,000 on their mine -and mill.

Mines near Downieville.

—

The Wheeler mill, near Downieville, is stand-

ing idle. It once had eight stamps, and now has but four.

The Gold Bluff mine, two miles above Downieville, is ‘being opened by a

tunnel. There is a 12-stamp mill standing idle.

The Kanaka mine, sis miles east of Downieville, is standing idle, with a

20-stamp mill, the property of a New York company.

SECTION II.

YUBA COUNTY.

The greater part of Yuba county is valley land, but the eastern end reaches

to a considerable altitude in the Sierra, Camptonville being 4,200 feet above the

sea.

The county debt is $200,000, and the State and county taxes together are

$3 17.

The principal mining towns are Brown’s Valley, Tim.bu.6too, Smartsville,

Sucker Flat, and Camptonville.

Campton, Brown’s, and Hansonytlle.—Camptonville is an old channel

which appears north at Brandy City, in Sierra county, and south at San Juan,

in Nevada county. At Camptonville it appears near the top of a high ridge, and
is nearly worked out. There are three hydraulic companies at work there, each

using about 200 inches of water. The shipment of gold from Camptonville is

now about $500,000 per year; seven years ago it was $700,000.

Brownsville, in the northeastern part of the county, had ravine diggings, Which
are nearly exhausted. There are now numerous orchards in the neighborhood.

Hansonville, four miles south of Brownsville, has some ravine and some quartz

claims. About $10,000 have been taken out of quartz pockets in hand mortars.

Seventy-five inches of water are used for irrigating' vineyards.

Ytjba River.—The Yuba river, which was once lined with numerous large

mining towns, has now been filled to a depth of 70 feet with gravel from the

hydraulic mines, and the sites of all the river camps are now buried. There
were 13 bars on the river within the present limits of the county, and all rich.

At Parks’s bar in 1852, there were eight companies at work in the river bed, with

$218,000 invested in dams, flumes, pumps, &c., and with 200 hired laborers. The
total number of voters was over 400, and the gold yield during part of the summer
was about $10,000 per day. The Ohio Company took out $96,000 in the season;

.the Canal Company, $108,000; the Squaw Company, $60,000; the Excelsior
’ Company, $89,000

;
the Patch Company, $60,000. The Canal Company in 1851

paid $150,000 dividends. These figures are derived from notes taken in 1852,

by Lyman Ackley, esq., -who was at that time State census agent for Yuba county.

The Sucker Flat Channel.

—

The leading mining district of the county
is at Smartsville, which has Timbuctoo, a mile distant on the west, Sucker Flat,

half a mile to the north, and Mooney Flat, two miles east. An old channel from
600 to 1,000 feet wide runs through Timbuctoo, Sucker Flat, and Mooney Flat,

leaving Smartsville to the southwest. The bottom of this channel has not been

i
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worked for any distance, and therefore its -course, whether to the southeast or tho

northwest, has not been ascertained, but it is presumed that it ran to the north-

west. From Sucker Flat to Timbuctoo there is a ridge composed entirely of

auriferous gravel, except a stratum of white cement, as it is usually called, about

150 feet below the surface. This cement is from 15 to 30 feet thick, and contains

a little gold.

Timbuctoo.—The claims at Timbuctoo are the following, beginning at the

west, and running eastward on the old channel :

Mr. Warren had an original location of 125 by 100 feet, but this was not largo

enough to justify the expense of the preparation necessary for hydraulic washing,

and he purchased others adjoining, and the present Warren Company own 500 feet

square, with a bed of gravel 130 feet deep. Forty feet at the surface are of gravel

and boulders,' then comes pipe-clay, 30' feet deep, and then a deep stratum of

blue cement, which is richest near the bed rock. Drainage is obtained through
an open cut, which with the flumes and other work and materials necessary for

washing, cost $18,000. The supply of water is very irregular, but when it can
be had, 500 inches are purchased at an expense of $75 per day. Labor, powder,
and other expenses amount to $150 per day more, and the yield is $300 per day.

About 10 men are employed. It is said that $60,000 have been paid for water

to wash the ground of this company.
The Antone Company began work in 1853, drifting, and found very rich

cement, which, when washed in a short sluice, paid them $50 per day to tho

hand, though much of the cement was not dissolved. A fence was built to hold

the tailings, which after intervals were washed again and again, paying almost

as well as at first. In 1854 they began to pipe, and the claim still yields well.

They have paid $70,000 for water, which they cannot always get when they

would like to have it.

The Union Company’s history is very similar to that of the Antone. Their

claim has been nearly as rich, and they have paid more for water.

The Michigan Company have a claim 1,000 feet long by 500 feet wide, which
has been one of the most productive in the vicinity, the total yield having
been $500,000, of which $150,000 have been paid for water, and $50,000 as

dividends. The upper strata have been nearly all washed away, and the' com-
pany are now running a tunnel to be 700 feet long, through which to wash the

stratum next the bed rock.

. After passing several claims, we come to the Babb Company, who have 500
by 400 feet. The surface of tlieir claim has been washed off to a depth of 130
feet, yielding $250,000, of which $95,000 went for water. They have a tunnel

1,100 feet long, but it is so located that it gives a bank only 30 feet deep at the

front. The late results, however, are very satisfactory. One clean up of 211-

days yielded $7,800; another of 19 days yielded $7,000; and a third of 22 days

gave $12,000. They paid $90 a day for water, use 600 inches, and employ
from S to 12 men. They own half of the Michigan tunnel, and the two com-

panies will make alternate runs through it.

Sucker Flat Claims.—The Blue Point Gravel Mining Company have a large

claim at Sucker Flat, have worked it nine years, and have piped away half tho

area, 60 feet from the surface, washing through an open cut. They are running

a bed rock tunnel to be 2,270 feet long and 110 feet deep. This enterprise was
commenced in November, 1866, and will be finished in two years, at cost of

$100,000. The depth of the gravel has not been ascertained precisely, so it is

uncertain whether the tunnel will drain the claim to the bed rock.

The Union Company have a large claim, have washed off one-fourth of it to

depth of 60 feet in one part and 120 feet in another. They are not piping now,

and intend to tail into the Blue Point tunnel when it is finished.

The Blue Cement Company have a claim 500 feet long, by 240 feet wide, on

which they began to pipe this year, with 20 men and 500 inches of water. Their
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present bank is S3 feet deep. They are now cutting- a tunnel 30 feet deeper, and

they expect to tail into the Blue Point tunnel when it is completed.

The Nevada Reservoir Ditch Company own about 100 acres, supposed to be all

hydraulic ground, on the Blue Lead, near Sucker Plat and Mooney Plat, enough

to last 50 years.

The O’Brien claim is 1,100 feet long on the ridge, and includes 30 acres. The

present workings are 140 feet deep to the white cement, and the gravel is washed

in a sluice 3,000 feet long. The quantity of water used is 600 inches; the yield

from $150 to $250 per day, and the net profit $15,000 per year. A tunnel

210 feet below the present sluice, to be 800 feet long, and to cost $50,000, has

been cut 260 feet, and will be finished in two years. This tunnel will be deep

enough to drain the bed rock for some distance each way.

McAllis and Gordon have 700 feet of the ridge, and have lately completed a

tunnel 1,500 feet long, at a cost of $40,000 to work the upper lead or the gravel

above the white cement, and within 175 feet of the surface. Five years will be

required to work off this upper lead. The distance from rim rock to rim rock

across the. channel in this claim is 1,000 feet. Seven men are employed, and

500 inches of water consumed. A tunnel to work the lower lead under the white

cement will require three years’ work.

The Taylor claim, 300 by 600 feet, is half worked out, and has paid very well,

yielding with 600 inches of water from $300 to $400 per day, lately the latter

sum. Six men are employed.

The Excelsior Water Company have a claim 600 by 1,000 freet, from which

they have obtained $300 or $400, and sometimes $500 per day.

The Pittsburg claim is 2,000 feet long on the old channel, and is ovmed by

an eastern company, which paid $300,000 in currency for it. They are now wash-

ing through a tunnel that cost $80,000, and the daily yield is reported to be $660,

With 600 inches and 12 men. The present bank is only 30 feet deep, and a new

tunnel, to be 76 feet lower, and 1,600 feet has been cut 400 feet, and two shafts

have been commenced on the line, so as to have four additional working faces.

Smaetsville Blue Gravel.

—

The Smartsvillo Blue Gravel Company have

a claim of about 150 acres at Sucker Flat. The channel is at least 200 yards

wide, and its depth has never been ascertained precisely. On the bed rock lies

a stratum of barren blue cement, 5 or 10 feet thick, containing large boulders

of granite and slate. Next comes a stratum of hard blue pay cement, containing

large boulders of slate trap and granite, a few pebbles, including some of quartz,

and much quartz sand. It requires an experienced eye to distinguish this from

the lower layer, but it is important to know them precise limits, for all of the pay

cement is to"be washed away, and all of the barren left in its place. Then comes

a stratum of soft blue cement, 55 feet deep, softer on the northern side of the

channel, and in places where the bed rock is lower than elsewhere. There are

very few boulders in this stratum, and the pebbles are mostly of slate, and less

than two inches in diameter. The largest gravel and the richest pay in this

layer are found near the top. There are great variations in the hardness, but

none is soft enough to pipe down.

The top stratum is fine red gravel, from 25 to 75 feet deep, softer than the

blue, but still not soft enough to pipe. The pebbles are mostly of slate, green-

stone, and quartz, the last very fine.

Many trees are found in the claim, some carbonized, others partly rotten, and

partly replaced by sulphurets of iron. There aro no petrifactions and no human

bones or articles showing human workmanship.

Powder is used more extensively here than in any other hydraulic claim, prob-

ably more than in any other mine in California. All the strata are too hard to be

piped down with economy, and some of them are so hard in places that the pipe

would scarcely affect them. So much powder has been used here that its employ-

ment is reduced to a system. The quantity of powder for the blast depends
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upon the depth of the bank and the surface area to be loosened. If the bank
is 50 feet deep a tunnel four and a half feet high and two and a half wide may
be run in 75 feet

;
a cross-drift 60 feet long is cut across the end at right angles,

and another similar cross-drift of equal length 55 feet from the mouth of the
tunnel. 300 kegs may be used in such a blast, all distributed along in the cross-

drifts and in the tunnel beyond the first cross-drift. 20 kegs near the intersec-

tion are opened by taking out the heads
;
the others are left closed, with the cer-

tainty that they will all be opened by the explosion of the 20. From the inter-

section to within 10 feet of the mouth wooden troughs two inches wide and deep
inside are laid, and a liberal supply of powder is poured in, leading to an open
keg. The 10 feet next the mouth are laid carefully with a fuse, and for that
distance the tunnel is filled in with dirt. When the blast is fired a dull, heavy
sound. is heard, the earth rises slowly about 10 feet; it then settles down, leaving
a dust behind it, and on examination an area about 120 feet square will be found
all shattered.

By blasting, the water is enabled to carry off twice as much dirt as it would
otherwise; and as 500 inches of water are used at an expense of $75 per d'i#y,

there is a vast saving. The cost of powder is large, as about 10,000 pounds are

consumed monthly on an average in this one claim. After the ground has been
blown the pipes can bring down more than they can cany away, so about one-
third of the water is allowed to run down over the bank, while the remainder is

thrown through the pipes.

The portion of the claim worked is a hole 200 yards wide, 600 long, and 100
feet deep in the hill or ridge. The dirt from this hole has been carried off through
a tunnel 1,700 feet long, and without a tunnel it would have been impossible to

wash away the immense mass of gravel. At first a hole was washed 75 feet deep,
and then another 75 feet deeper, and thus there is a bench in the claim.

For the sake of economy in washing it is customary to have three places to

work upon at a time, so that after the pipes have been playing -for two hours at

one place they may be turned upon another, and the miners can then go and
break up with their picks the large hard lumps which the water can neither break
up nor cany off’.

The sluices have a grade of 7 inches to 12 feet, and are paved with wooden
blocks and boulders of basalt. The entire sluice is cleaned up once in four

months, and half of it at intervals of two months. At the cleaning up clean

water is run through so as to carry off the surplus dirt and gravel, and the water
is nearly shut off. The false sides are taken off and washed with a little water.

The wooden blocks in the bottom are set up edgewise, Washed off, and taken
out

;
200 inches of water are turned on, and this cleans the dirt from the rock

paving, which is taken out and put to one side. The sides of the Hume are

scraped and swept. Boards 10 inches high are fitted tightly across the sluice at

intervals, and tough clay is put at the sides and bottom, so that no quicksilver,

gold, or water can pass except over the top of the board. This is done before

the rock paving Is moved. Two hundred inches of water are now turned on,

and all the gold, amalgam, quicksilver, black sand, and heavy gravel are col-

lected above the boards. As they have three tons of quicksilver in the sluice

at a time, and expect to find at least $40,000 of gold at a large clean-up, the

operation requires some work. The usual time consumed in the cleaning up is

48 hours, and three days more elapse before the sluices are again in running
order. There are three large clean-ups of about $40,000 each, and three small

ones each of about $25,000, in a year. Thirty men are employed.

The total yield pinee March, 1864, when the claim became productive, has

been about $1,000,000.
The report of 1866 gave a brief history of the claim and some details, which

it is not necessary to repeat now.
Sicabjd Flat.—Sicard Flat, on the north bank of the Yuba river, two miles
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from Timbuctoo, lias hydraulic diggings in a bed of gravel 90 feet deep. The
best pay is in a bed of gray gravel from 4 to 10 feet deep on the bed rock, but

none of it is rich enough to pay for drifting. The boulders are of trap, and

seldom weigh more than 100 pounds. The widest part of the channel is 400

yards wide on the surface, but the bottom has not been reached on the north-

eastern side. There is not enough pressure to pipe well, and the dirt is not soft

enough to dissolve entirely at the first washing
;
though in most claims it gets

only one. In many claims tunnels and cross-drifts sis feet high are cut at inter-

vals of 8 or 12 feet each way, and in three or four days the pillars give way and

the gravel above is well broken up by the fall. General rumor says that Sicard

Flat has never paid.

The Bower Diggings claim, on the southwest end of the Flat, is 400 feet square,

uses GOO inches of water in the spring, and employs nine men. The water is

supplied by a ditch belonging to the claim. The yield for the season ol 1866-7

was -$13,000, and the expenses for the season were about $1,000 per month.

The Gates claim, 360 by 400 feet, and the Black claim, 200 by 400 feet,

lifivc not been worked lor three years.

On the side of the ridge facing Parks’s Bar is the McQueen claim, 800 by .400

feet, with a ditch carrying 600 inches of wTater belonging to it. This claim,

when last worked, yielded no profit.

The Union claim has hot been worked for six or seven. years.

Brown's Valley.—Brown's Valley, 11 miles northeastward from Marysville,

and about 500 feet above the level of the sea, is a rich quartz district.

The Daniel Webster Company have 3,600 feet on the Jefferson lode,' have

gone down 90 feet, and there stopped work three years ago. They are now
reorganizing and preparing to start again.

The Pacific has 600 feet, went down 60 feet, and is doing nothing. The claim

has been in litigation for five years.

Jefferson.—The Jefferson mine is 780 feet long on the Pennsylvania lode,

which has yielded most of the gold obtained in Brown’s valley. The vein runs

north and south, dips 45° to the east with the course and cleavage of the slates,

and has two main branches which unite at a depth of 360 feet in the Pennsyl-

vania,, and on the surface at the north end of that mine and at the south end of

the Jefferson. The eastern branch has mostly bluish quartz, and is not dis-

tinctly traceable within 90 feet of the surface at the shafts of the Jefferson and

Pennsylvania mines. The western branch has mostly yellowish quartz. Each
branch in places is 1 0 feet wide or more.

The width in the Jefferson mine varies from ij to 14 feet, with an average of

six or seven feet. The main incline is down 612 feet, and drifts have been run

400 feet on the vein. A fine pay chimney found near the northern line was ] 00

feet long at the surface, and 160 feet down, enlarged so as to be nearly 300 feet

long horizontally, and maintained the same width to the 300-foot level, where it

seemed to split.

The yield at the surface w7as sometimes as high as $40 per ton, and for small

bodies of ore even rose to $200, but during the last four years has at no time

exceeded $15. The following table shows the yield of the mine since it has

been in the hands of the present company, for the several miffe years ending

December 1st

:

Receipts. Labor. Other expenses. Dividends.

1£63 $19, 554 90
121, 380 05
88, 1 97 60

124,208 82

56, 275 67

$8, 926 75

54, 794 56
28, 003 73
52,951 02
46,419 51

$12,622 88

28, 596 1

7

12, 406 69

30, 888 93

6, 654 47

18(54 $42, 960
42, 900
45, 8QO

1867

Total 409, 617 04 191,155 57 91, 169 14 131, COG
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The year 1863, in the above table, began on the 13th September, rvhen the

company book possession; and the year 1867 comes down only to the first of

October. Before September 13, 1863, the yield had been about $130,000, mak-

ing the total production of the mine $539,000.

In 1,300 tons of ore there is one ton of sulphurets, which yield $220 of gold

per ton.

The fineness of the gold at the surface was 840, and at 600 feet below it is

863 to 865.

The mill has 12 stamps and three Harney pans. About four and a half per

cent, of the total yield is obtained from the pans. There are two engines, one of

60 and the other of 30-horse power. In this mill the scraps of iron found in the

mortar, consisting of fragments from the shoes, dies, shovels, picks, hammers,

and drills, are carefully saved, on account of the particles of gold driven into

their interstices while they are battered about in the ore. From 20 to 50 pounds

are collected in a month, and after being digested in warm sulphuric acid until

a quarter of an inch is eaten off the surface, they yield about $3 of gold for

every pound of iron. The larger scraps, before going into the acid, \yere broken'

up with a sledge hammer. The shoes and dies contained the gold chiefly on the

face, and these, instead of being broken up and put into acid, were boiled half

an hour in water, and then they were hammered and the particles of gold fell

out of the interstices.

In a diagram the Pennsylvania shaft is shown running down into the ground

claimed by the Jefferson. The two companies agree about their boundary line

at the surface, but they have a dispute as to the direction of the line below the

surface
;
and the Pennsylvania Congoany having taken some valuable quartz from

the disputed ground, the Jefferson Company have sued them for $100,000, its

alleged value. The main question in the suit relates to the direction of the vein.

If the plane of the lode wTere vertical—that is, if the lode had no dip—there

would bo no dispute about the boundary line after the point of junction at the

surface had been agreed upon, but this vein dips at an angle of 45°, and the

direction of the boundary depends on the direction of the vein. If the vein runs

with the meridian the boundary plane would be parallel with the equator. We
have no express provision in our statutes relative to the legal point, but the courts

will no doubt decide, when the question is raised, that the limit of a lode mine is

a line made by a vertical plane passing through the vein at right angles to its

horizontal, direction. If a book is set up vertically on a table and another dip-

ping at an angle of 45° is pushed against its side, the end of the sloping book
will not fit against the other unless the two books meet at right angles. Put up

two books sloping at 45° so as to touch at the upper corners, with a difference of

10° or 15° in their direction, and their ends will show how the boundary lines

of mines run in different directions according to the course of the lode. The
Jefferson and Pennsylvania agree at the surface, but 500 feet down there are

50 feet of vein in dispute between them.

Pennsylvania.—The Pennsylvania Company, incorporated at Marysville,

has 1,300 feet on the Pennsylvania lode and its branches, adjoining the Jeffer-

son on the north
;
and it is supposed that several pay chimneys found on the

latter mine dip into the Pennsylvania.

A depth of 600 feet has been reached on an incline, and drifts have been ran 200

feet on the vein. Two pay chimneys are worked, and two others have been found.
*' The company commenced work in 1863, ran down 110 feet on the Pennsyl-

vania lode, then struck across into the Jefferson, spent $75,000 before getting

any return, and then spent $75,000 of the net receipts in opening the mine and

building the mill. No dividend has been paid yet, and the $75,000 expended

on the mine and mill have not been reimbursed. During the last ten months,

according to the statements of the president of the company, the net yield above

ordinary expenses has been $7,500 per month. The average yield at present is
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$15 per ton
;
the amount crushed per month from 900 to 1,000 tons

;
the ordinary

expenses $4,500, leaving $10,000 net per month.

There is one ton of sulphurets, containing $1,000, in 1,000 tons of quartz.

The mill has 16 stamps,Is situated on the south end of the claim, and is driven

by a steam engine of 100 horse-power. The quartz is hoisted by steam. Amal-
gamation is effected in the mortar and on a copper apron, below which are blankets,

and the tailings from these are ground in four Chile mills. Wheeler and Ran-
dall pans are now being set up as preferable to Chile mills.

An experiment was made by grinding all the blanket washings from the 16

stamps, two hours for each charge, in the Chile mills, and the yield was eight

ounces of gold in a month. Then half the tailings were ground, four hours to

a charge, and the yield was 200 ounces in a month. Again, all the pulp from a

four-stamp battery was allowed to run with a continuous charge and discharge

through a Chile mill, and not one ounce was caught in two weeks. The ore was
the same in quality and quantity, and the amount caught in the mortar during

these experiments was the same per week.
In the middle of the Pennsylvania claim is an incline 180 feet deep, with

pumping and hoisting works and a 15 horse-power engine. A railroad carries

the ore from this incline to the mill.

In the Pennsylvania mill the Yon Muller amalgamator, invented by the presi-

dent of the company, is used. It is a box three feet long, a foot wide, and a

foot deep, with a board set into the ends and going to within an inch of the bot-

tom. Quicksilver, half an inch deep—about 80 pounds—is put into the box,

which is then set under the sluice, below the amalgamating apparatus and the

blankets. The pulp pours into the box above the board, has to pass under the

board and then up, escaping over the lower side, which is not quite so high as

the ends or upper side. This amalgamator requires little attention, and always
catches enough gold to pay.

The Chile mills have cast-iron basins, cost $400 each, work a charge of 100

pounds in four hours, and make 10 revolutions per minute.

The Wheeler and Randall pans grind a charge of 1,200 pounds in four hours,

and cost $500. Long grinding is very important for those ores in which the

quartz is very fine.

Other Quartz Mines oe Yuba.—The Burnside Company have 800 feet,

went down 40 feet, but suspended work when the panic of 1864 came, and are

preparing to start again.

The Paragon Company have 1,800 feet, did some work previous to the panic,

and have done nothing since.

The Opliir Company have 1,200 feet, and have had the same history as the

Paragon.
The Rattlesnake, formerly the Yuba mine, is 1,600 foet long. The vein is

two and a half feet wide, and a depth of 140 feet has been reached. There is

a 30 horse-power engine for hoisting. A yield of $18 per ton was obtained from

1,500 tons. The company aro preparing to build a mill.

The Dannebroge mine, 2,400 feet long, is on a lode which runs northeast and
southwest, and intersects the Pennsylvania lode at the north end of the Penn-
sylvania mine. The vein is three feet wide, and it dips to the northwest at an
angle of 40°. Only one pay chimney has been discovered, and that is 150 feet

long, horizontally, with hard white flinty, quartz, containing many fine specimens,

and averaging $15 or $20 per ton—the richest in Brown’s valley. The total

yield was $250,000, according to report, but the company has had much litiga-

tion and has kept its affairs as secret as possible. Rumor says the superintendent

had instructions to keep no books. Work was stopped in 1865, and was resumed
in July of this year. A depth of 500 feet has been reached, and drifts have
been run 200 feet on the vein. There is an eight-stamp mill, with two Chile

mills and an engine of 20 horso-power.
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Half a mile west of the Pennsylvania mine is the Sweet Vengeance, 8,400
feet long, on a lode which runs northwest and southeast, and dips 40° to the
northeast. They commenced work in 1863, spent $80,000, extracted $25,000
from the mine, and stopped work two years ago. Many rich specimens have
been obtained from the mine, and for six months it paid expenses. A depth of

200 feet has been reached
;
drifts have been run 250 feet on the vein

;
and there

is a 20-stamp mill.

The Bayerque claim, one mile east of Brown’s valley, has reached a depth of

100 feet, and has quartz that yields $18 per ton. Some of the rock has been
crushed at the Dannebroge mill.

On the same lode is the Anderson mine, which is being opened. The quartz
is rich in sulphurets.

West of Brown’s valley, at Prairie diggings, are hundreds of quartz claims,

which were prospected a little in 1863 and abandoned in 1864.

At Dobbin’s ranch is the Bateman mine, which has a vein 18 inches wide, and
yields $30 per ton. There is a five-stamp mill, which began work in July of

this year.

At Frenclitown, in a ravine between two steep mountains, there are many
quartz veins, but no mill.

The Brown’s Valley Tunnel Company undertook to run a long tunnel into

the hill back of Brown’s valley for the purpose of prospecting 19 quartz veins

which crop out on the hill, but they were stopped by the panic of 1864, after

going 200 feet.

The Marc Antony claim, a quarter of a mile west of Timbuctoo, had a pocket
that paid $5,000 to a hand mortar, and nothing has been obtained since.

The Andrew Jackson quartz mine, near Smartsville, has a 10-stamp mill,

which is not running. The vein is now being opened.

The Deadwood lode, one mile from Forbestown, and very near the Butte
county line, is four feet wide, and has yielded $5,000 in hand mortars. Three
tons taken out near a pocket, and worked in a mill, yielded $30 per ton. It is

supposed that there is little beyond the pockets in the lode.

Brown’s VallTy Quaktz Eeg-ttlatioks.—The records of Brown’s Valley
district have not been kept carefully, many alterations have been made in the

regulations, and there is much doubt as to what regulations are in force. The
requirement of representation at annual meetings is peculiar.

On the 14th of February, 1853, a meeting was held “to make new laws to

govern the mines in said valley in regard to working and holding claims.” The
following resolution was passed at that meeting :

Resolved, That the law passed February 14, 1852, and all laws previous to that date regu-
lating the working' of quartz claims in the above valley and vicinity, is an arbitrary and
despotic set of laws, and are this day revoked by common consent.

Nothing was done at that meeting to fix the size of claims, or the conditions

under which they could be held. A clause adopted at this meeting requiring the

posting of a notice on the claim of any company or individual at the time of loca-

tion was repealed on the 31st of July, 1853. On the 8th of August, 1853, the

following resolutions were adopted :

Resolved, That each claim shall be entitled to a vote in the miner’s meetings in this district,

by the proper owner, or represented by power of attorney from the proper owner, specifying
the object of that power and its limitation.

Resolved, That each claim, in the future semi-annual meetings of this district shall be repre-

sented in person or by a written power of attorney, otherwise it shall be forfeited.

At a meeting held on the 14th of August, 1854, W. Kinsella moved that all

claims that had been worked since the last meeting should be exempt from the

necessity of being represented. The motion was lost.



156 EESOUECES OF STATES AND TERRITOEIES
I

At a meeting held on the 4th of January, 1864, the following resolutions were

adopted

:

Resolved, That the law requiring each shareholder or claimant in a company to represent

his individual interest be, and is hereby, expunged from the record.

Resolved, That any known member of a company shall have full power to represent and

cast a vote of said company to the number of feet therein contained, on all questions pertain-

ing to the mining laws of Brown’s Valley district.

On the 2d of January, 1865, the following resolution was passed :

Resolved, That for the better regulation of working claims, from and after this date it will

only be necessary to perform or make improvements on any quartz claim during the year to

the amount of $100, in order to hold the same, and after such work has been done, the repre-

sentation of claims annually will be sufficient to hold the'same, and all parties after having

performed such labor or improvements shall leave a written notice to that effect with the

recorder of the district, the same to be placed on record. Any claim that shall have performed

such amount of work shall be considered exempt, providing said work was done within the

past year.

On the 8th of January, 1866, the following resolution was offered hy Charles

Bandurn

:

Resolved, That for the better regulation of claims, hereafter any and all claims shall have

at least $5 worth of work or improvements performed on each and every claim of 150 feet

every year, in order to hold the same.

H. Videau moved to amend by saying $20 instead of $5. The amendment

and resolution being put to vote were both lost.

Mr. Bandum moved to reconsider, and the motion was carried.

It was then moved by H. Leland to amend H. Videau’s amendment by having $10 worth

of work or improvement performed on each and every claim of 150 feet annually in order to

hold the same, in addition to the annual representation, and that a sworn certificate of such

work or improvement must be recorded with the mining recorder of this district, and that

unless such certificate be recorded that such work has been done, then such claim or claims

shall be forfeited. The amendment was then put and carried.

There is no record that Videau’s amendment, or Mr. Bandum’s resolution, was

put to a vote.

By a resolution adopted January 3, 1859, it was declared that quartz claims

should be 150 feet on the vein, with all the dips, angles, and spurs.

On the 7th of January, 1867, the following resolution was adopted :

Resolved, That the law requiring work, improvement, or labor to be performed on claims,

be dispensed with, and that representation be sufficient to hold the same, running until the

first.Monday of May, 1868.

The following is a copy of a certificate of representation, on record :

I do hereby certify that I am the agent and part owner of the Brown’s Valley Gold and

Silver Mining Company, situated in the Brown’s Valley mining district, Yuba county, Cali-

fornia, and that the representation, &c., of the same has been duly performed according to

the district laws for the years 1864 and 1865.
G. II. LELAND, Agent.

January 29, 1866.

Empire Quartz Regulations.—The Empire district, near Smartsville, has

the following regulations :

Notice of a claim or location of mining ground by individual or by a edmpany, on file in

the recorder’s office, shall be deemed equivalent to a record of the same.

Each claimant shall be entitled to hold by location 200 feet on any lode in tbe district,

with all its dips, angles, spurs, offshoots, outcrops, depths, widths, variations, and all min-

erals and other valuables contained therein—the discoverer of any, or locater on a new lode,

being entitled to one claim extra for discovery.

The locater of any lode or ledge in this district shall be entitled to hold on each side of the

ledge, lode, or lead, located by him or them, 250 feet, including any lateral veins, lodes, or

ledges, bearing minerals therein. The space of said 250 feet on each side of the main lead

shall be considered as claimed by, and entirely belonging to, the locater or locaters of a ledge,

and his or their assignee, and parcel of the same mine.



WEST OF THE ROCKY MOUNTAINS. 157

It shall be the privilege of any person or persons or company, when the vein ledge or lode
of mineral is not distinctly traceable on the surface, to take up the ground they desire to

prospect, stating in their notice the manner they intend to prospect the same.
Every claim, whether by individual or company, shall be recorded within 10 days after

the date of location.

It shall be required of each company holding ground in this district to put $50 worth of

work on said ground in three months from the date of recording.

When any company shall have done honest work to the amount of $100 upon their claims,

and shall cause, an entry to be made on the records of this district, said company shall be con-
sidered as having acquired a vested right in said ledge, which shall have all the force and
effect in law and equity as other real estate and property.

When any company has put work to the amount of $50, said work shall hold said claim
for one year.

These regulations were adopted January 26, 1863. ISJo quartz mines are now
worked in the district.

SECTION XII.

BUTTE COUNTY.
Butte is a large county, which includes part of the basin of the Feather river,

and reaches from the Sacramento river eastward to a line where the tops of the

ridges are about 4,000 feet above the sea. The western part of the county is in

the lowland of the Sacramento valley, and a majority of the people are engaged
in agricultural pursuits. The higher portions are densely covered with pine

forests, on which most of the California turpentine and rosin have been made.

Oroville, the county seat, is connected by railroad with Marysville, and the latter

place will soon be connected with Sacramento.
The county debt of Butte is $280,000, and the State and county taxes, $3 30

for the current year.

Feather river was extremely rich in early days, but it is now worked out
;

or,

at least, no extensive fluming or damming enterprise in the river lias paid within

the last eight years.

The town of Oroville stands on a bed of auriferous gravel which may pay for

washing at some day.

Butte Table Mountain.—The most prominent topographical feature of

Butte county is the Butte Table mountain, which rises at Lassen’s peak and flows

down as a river of basalt to Oroville, where it terminates on the north bank of

Feather river, which it never crossed, or else all south of the stream has been
swept away, unless certain peaks near Bangor are remains of it. The course was
nearly south, and its general elevation above the plain near Oroville is 1,000 feet.

The width averages about a mile, but there are places where branches extend a

considerable distance to the westward. The surface declines about 100 feet in a

mile to the southward and about 50 feet to the mile to the westward. Is this

inclination to the westward due to the accidental wear of the surface by the water,

or is it caused by the upheaval of the Sierra? The inclination of 50 feet in a

mile to the westward, observed near Oroville, may not 1x1 found along the whole

course; but if it marks the entire length of the basaltic stream, it would imply

an uplifting of the eastern side.

This Table mountain, like the similar one in Tuolumne county, covers the bed

of an ancient auriferous stream, but it is neither so rich nor has it been worked

so much as the other basalt-covered river.

Ohekokee.—The principal mining camp on the Butte table mountain is Cher-

okee, where the basalt has been denuded for a distance of four miles, giving miners

an opportunity of getting down to the auriferous gravel. The strata here, accord-

ing to the observations of Charles Waldeyer, esq., are the following, commencing

at the top: basalt, 80 feet high; pipe clay and sand, 10 feet; boulders burned
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and vitrified, 12 feet; sand and clay mixed with, quartz gravel, 20 feet; pipe clay,

12 feet; white quartz gravel, 150 feet; pipe clay, 12 feet; white and yellow quartz

gravel, 100 feet; sand, 15 feet; white and yellow quartz gravel, 200 feet; pipe

clay, 30 feet; quicksand, 10 feet; white quartz gravel and sand, 10 feet; reddish

quartz, 10 feet; blue gravel, from 5 to 40 feet. The denudation at Cherokee is
1

from 300 to 500 feet deep, in some places reaching to the top of the upper layer

of white and yellow quartz gravel, and in others reaching down to the middle of

the second. In no place is the gravel less than 200 feet deep in the middle of

the channel
;
that is the presumption, for the bottom of the channel has not been

reached; but the miners generally suppose that the lowest workings are very
near the bottom. The rim-rock rises about 150 feet above the bottom of the

channel, and is not cut through to the bottom anywhere by canons.

The diggings at Cherokee have been worked since 1850, and have always
paid moderately well, but there has never been enough water. Most of the

claims are suitable for the hydraulic process. The gravel and gold bear much
resemblance to those found at Smartsville.

Oregon Gulch Gold Mining Company.

—

This is an extensive placer mine,

situated at the head of Morris Gulch. The basalt, of which Table Mountain
chiefly consists, covers an ancient river bed, extending from Cherokee Flat in a
southwestwardly direction for a number of miles, until it is lost in the Sacramento
valley. When the eruption occurred in this locality, the bed of the ancient river

was the lowest portion of the country. The basalt, occupying the river bed,

forced the water into new channels, winch, in process of time, wore the surround-

ing country down to its present level. Being of an indestructible nature, which
almost absolutely resists the action of the elements, it protected the bed of

the river from denuding agencies, and we thus find the river bed in almost
exactly the same condition as when it was overwhelmed by lava in remote
ages.

The exceedingly regular grade of the surface of every portion of this lava
flow not undermined by the action of water proves that the country has not been
subject to any great upheaval.

In the course of time the Sacrameiato river formed its valley and the Feather
river cut its channel through the rocks towards the mountains, leaving the ancient

river beds over a thousand feet above their present levels.

Morris Gulch commenced at the Feather river, and cut its course to the north

into the ancient river channel, gradually wearing away the bed rock, and causing

vast slides of rock, gravel, sand, and the basalt cap into its canon, where, in

process of ages, all was reduced and carried into the Feather ri ver in the form
of sand and gravel. This gulch cut through the richest portion of the ancient

gravel bed, and a large part of the gold remains in the gulch, rendering it one
of the richest gulches in California.

Oregon Gulch was enriched from the same source.

Shirmir Gulch, on the west, did not reach the gravel in the old river bed, or

at least that portion which contains the pay streak.

Wherever this has been worked it has proved rich, as just north of Oroville,

at the head of Morris Gulch, and at Cherokee Flat for a distance of over 10
miles. Its width is not definitely known, but at the head c£ Moms Gulch it

must be over a mile. At Cherokee Flat, and n^ar Oroville, the miners follow

down the bed of the ancient stream, and in a short distance the water, having no
outlet, becomes very troublesome, and will in time prevent work from that direc-

tion. But at the head of Morris Gulch the miners follow up the stream, and
the water drains off and does not interfere with their labors.

This appears to be almost the only point where sufficient fall can be obtained

for a good “ dump” for hydraulic mining. u Dump” means a sufficient declivity

from the end of the flume to cause the tailings or debris from the mine to run
off in natural channels and not accumulate at the end of the flume. This is
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very important. Unless a mine has a good dump, it cannot he worked by
hythaulics to any advantage.

The. Oregon Gulch Gold Mining Company are at work at present on a large
slide, and still have a good dump. But when they follow the lead under the
basalt, they will find the bed rock much higher than where they are now at work.
This will give them an excellent dump, sufficient to wash all the gravel under
the mountain up to Cherokee Flat. The indications are that they are at work
on the western side of the lead or pay streak, and as tliey follow into the moun-
tain they will get nearer its centre, where the gravel will probably be richer than
where they are working at present, and much more water will be met with. This
will be a great assistance in washing the sand and gravel. Except in an abun-
dant supply of water at all seasons of the year, the natural facilities for working
this claim are superior to those of any other claim of a similar nature in this
vicinity.

They have been turned to good account by the manager of the company, Mr.
William Hendricks. All the work has been done in a thorough and miner-like
manner. The position of the company’s flume is lower than any other in this
locality, so that, as the work progresses, all the water in the mountain must pass
through it

;
this is important, as the use of the water in the mountain will be of

great value.

The scarcity of water in the dry season will only delay the working of the
mine. If water should be brought in by a ditch company, work could be con-
tinued during the whole year, which would be a great advantage, but this would
in a measure be neutralized by the cost of the water.
The expense of bringing water to a desirable point, either by pumping it up

from the river or by iron pipes, is so great that it is difficult to see any profit in
the enterprise, unless the mine owners in the mountain should bring it in for
their own use.

These mountain claims are among the most enduring placer mines in California.
This ancient river bed is as rich as the bed of Feather river; and a company
owning half or a whole mile of the Feather river bed, as rich as it was before
it was worked, would have possessed one of the most valuable mines in the
world. The cost of working the old bed under the mountain will not be greater
than that required to flume and drain Feather river.

The climate is mild and healthful. Mining operations can be prosecuted at
all seasons of the year. Being within four miles of the terminus of the Marys-
vilU and Oroville railroad, labor and all supplies required in mining can be
obtained as cheaply as at any other mining locality in California.
The Cherokee Blue Gravel Claim.—The Cherokee Flat Blue Gravel

Company have a claim a mile wide across the mountain by two miles long on its

course, south of Cherokee. They have been trying to get into the channel, but
have not yet succeeded. They started a low tunnel, which ran into trap rock
so hard that work was stopped, and then a shaft was sunk 155 feet deep, and
the water became so troublesome that that had to be abandoned

;
and then an

incline was commenced, and that has reached the red gravel, which is supposed
to rest on the blue cement. The claim is probably very valuable, but much time
and money may be required to open it. The company is incorporated in San
Francisco. A steam pump is used for hoisting waiter from the incline. The claim
has been worked since 1856, and' the present company have spent $70,000. The
blue cement supposed to be on the bed rock, where it has been reached, has yielded

$8 per day to the hand, when worked under great inconvenience, and has been
soft enough to be washed in a sluice without crushing.
The Eureka Claim.

—

The Eureka Company cut a tunnel 900 feet long,
and, after nine years’ work, got into gravel, but did not succeed in making
enough to repay them for $40,000 expended. They are not at work now. The
tunnel is 106 feet below the top of the rim rock.
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The Cherokee Claim.—Tlie Cherokee Company, who have a piping claim

in the flat, took out 154,000 in 50 day's’ washing in 1866 from a stratum seven
feet deep, 100 feet wide and 300 feet long. The company own 50 acres, have
piped away about six, have expended $150,000, and have extracted $500,000.
They had water to wash 60 days this year, and in one dry season they could

wash only 10 days. It is to be presumed from the yield of the small part of

their claim already worked, that' if they had an abundant supply of water they
might produce more than any other placer claim in the State.

Welch & Co., adjoining the Cherokee Flat Blue Gravel Company, have a

claim 100 feet square, from which they have taken $25,000.

Diamonds.—Cherokee has been notable for the production of diamonds, a
number having been obtained here. They are mostly found in the red gravel

next to the blue cement at the bottom of the channel. This Wed gravel,” as it

called, is a stratum of tough red clay enclosing pebbles of various kinds, mostly
quartz and green-stone. The gems have not been observed in this stratum, but

after portions of it have been washed, they have been picked up in the sluice.

Some persons have spent days and weeks in hunting for diamonds, but without

avail. They are not sufficiently numerous or valuable to pay for a special search.

The metal in the red gravel is more valuable than the stones. If at some future

time there should be an opportunity to wash much of this stratum, attention will

no doubt be given to the diamonds, which might, under favorable circumstances,

be obtained in sufficient quantity to reward the extra care required in collecting

them. Those found at Cherokee are nearly, all clear, and so brilliant at the sur-

face and so regular in then crystallization, that no doubt of their character could

remain in the mind of any one familiar with the natural form.

Moreis, Kimshew, and Kimshew.—Between Cherokee and Oroville Morris

ravine has cut deep down into Table mountain, and has washed away much
auriferous gravel, but has not enabled the miners to get fairly into the channel,

though they have spent much money in attempting to get in. The ravine claims

were very rich.

Nimshew and Kimshew are places north of Cherokee where tunnels have been
run in to strike the old channel under Table mountain, but they have not paid

much.
Bangor.—Bangor is 12 miles southeastward from Oroville on an old channel,

the bed of which is about 60 feet below the level of the lowest ravines in the

neighborhood. At the bottom of this channel is a deposit of hard blue cement,

about 60 feet wide and six feet deep. In this cement are found boulders weigh-

ing several tons, and the gravel is green-stone, trap, granite, slate, and quartz

;

the last being not more than one-eighth of all the gravel. The stream seems to

have been about as large as Feather river, and to have run toward Oroville with

a grade of five feet in 100. Over the pay stratum there is a barren grayish

cement, softer than the blue.

This channel was discovered in 1857 by some placer miners, who, "while run-

ning a cut in a ravine, found the bed rock dipping down, and after following it

as far as they could in the cut, they went off some feet and sunk a shaft, which

in 65 feet struck a rich stratum, which paid $.100 per day to the hand. The
existence of a, channel being proved, the outcroppings of the rim rock at the

ravines and on the hill-sides showed its course, and it was claimed for miles. The
pioneer claim was known as Boyle’s.

The claim in winch the channel was next opened wras that of Tucker, to the

southeast. This claim was worked three or four years, but did not yield much
profit, the pay stratum being found for a distance of only 200 feet.

The Floyd claim, adjoining Tucker, the third in reaching the pay, was worked
for a year and half, in which time the pay dirt was exhausted. The cement was
so tough that it was washed eight or nine times, and was not entirely dissolved

then. The yield from the first live washings was $46,500
;
the expenses $1 4,500

;
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the dividends $32,000. About $23,000 was obtained from the first washing; as

for the production of the washings after the fifth, no information could be obtained,

but it was probably quite small. This claim was 300 feet long, and pay was
found for a length of 220 feet in the channel. The shaft reached the pay in

April, 1858, and it has been customary to wash the dirt every spring.

Next to Floyd’s was the Oroville claim, 600 feet long. It was worked by
three shafts and paid well for several years. Common report says the bed rock

was not well cleaned.

Between the Oroville and Boyle claims the channel did not pay in any place,

though many shafts were sunk. Southeast of Tucker’s nothing was found, and
it is doubtful, according to some miners, whether the channel was struck.

The Barnum claim, northwest of Boyle’s, is 1,500 feet long, and was opened
in 1861 by a shaft, which struck the pay stratum at a depth of 55 feet. Two
hundred feet of the channel were worked out in a year and a half, and the dirt

was washed three times in a sluice 300 feet long. The first washing, imme-
diately after the cement was extracted, yielded $8,000; the second, a year later,

gave $2,000
;
and the third, after an interval of two years, yielded $1,500. The

dirt is not fully washed yet, and it is saved to be put through the sluice again.

Two other shafts have been sunk, but nothing has been taken out of them as

yet, though good prospects have been found in one of them. Several companies

are prospecting for the channel northwest of the Barnum claim.

Cement Barrel.

—

At the Barnum claim Mr. E. Bassett has been trying to

reduce cement in a barrel eight feet long and three feet in diameter, made of

boiler iron. An iron pipe runs through the barrel, passing through hollow jour-

nals, and through this pipe exhaust steam from the engine is to pass, so as to

heat the cement. There are two doors opposite to each other in the barrel, each

10 by 14 inches, for charging and discharging. A ton of cement, 10 pounds of

quicksilver, and 60 gallons of water will be a charge, and when the door is

fastened down the steam will be turned on
;
the barrel will be set to revolving

at the rate of 20 revolutions per minute. In 20 minutes the cement will be at

boiling heat, and in 50 minutes it will all be disintegrated. One hour will be
required for a charge, including charging and discharging. There is no doubt
that the cement can be disintegrated in this manner, and the expense does not

exceed 25 cents per ton. The barrels are lined with wood set endways, two and
a half inches thick.

Wyandotte.

—

Wyandotte, sixteen miles west of Forbestown, has some ravine

claims, half a dozen hydraulic claims, and an ancient channel, the same that is

worked at Bangor. This channel is 50 feet below the level of a creek that

passes Wyandotte, and thus there is no natural drainage, and the blue cement at

the bottom of the channel is not supposed to be rich enough to pay for pump-
ing. Several shafts have been sunk to the bottom, striking the channel. The
hydraulic claims at Wyandotte have banks 75 feet high, and take 40 inches of

water each on an average, with a pressure of 75 feet. There is a large body of

this gravel. A thousand inches of water are purchased here, a small portion of

it for irrigating orchards and vineyards, but mostly for shallow mining.

Forbestown.—Forbestown, 22 miles eastward from Oroville, on the main
divide between the Yuba and Feather river, and on the main road between Oro-

ville and La Porte, has quartz and placer mines, lumbering and turpentine-making

among its resources.

The town was in its most flourishing condition in 1855, when it polled about

400 votes, and now it polls only about 100.

The shipment of gold from Forbestown in 1866 was $135,000 ;
from the 1st

September, 1866, to the 15th July, 1867, it was $80,121.
There are a number of springs on the ridge near Forbestown, all about the

same level, and all have cold water. No town in the State has so large a supply

of cold and good water from springs above the level of the main street.

11
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In Robinson’s lull, near town, tliero are a number of quartz veins, most of

them small, and many of them visibly auriferous.

New York Flat is tlie principal mining district near Forbestown. Three
hydraulic claims are at work there now, employing in all about 20 men. In
IS66, four companies there took out $50,000.

There has been some difficulty about drainage, and the Nevada Company are

making a deep cut to be half a mile long, and to drain a body of ground 4,000

feet long and 300 feet wide, supposed to be rich.

Mooreville and Evansville.

—

-MooreviHe, in the southeastern comer of

the county, has a large body of auriferous gravel, in a good position for piping,

except that it is difficult to get water high enough. There was a ditch which

was too low down, and it has now gone to ruin. A new one to be 60 feet higher

has been commenced, but no work is being done at it now. Some doubt is

entertained whether the gravel is rich enough to pay for washing.

Evansville, four miles southwest of Forbestown, purchases 200 inches of water,

some of it for mining and some for irrigation.

Rangor Quartz Regulations.

—

Each mining district in Butte county has
its own quartz regulations.

The regulations of the Bangor district contain the following provisions

:

Article 2. The size of a mining claim in this district shall be as follows : for ravine or

surface mining a hundred yards square, provided that a ravine claim shall extend from bank
to bank

;
for blue lead claims a hundred feet in length and extending from rim to rim ; for

quartz or other mineral-bearing rock 200 feet on the lead with its spurs and angles, and
100 feet on each side of said lead, with sufficient ground adjacent thereto for the erection

of the necessary works.
Art. 4. Persons locating claims in this district shall post in one or more conspicuous

place or places thereon a notice containing the number of claims,, with the names of the
locaters and a general description of the ground claimed, with the boundaries thereof, and
within 10 days thereafter file with the district recorder, hereafter to be provided for, a general
description of said claim, with the boundaries thereof sufficiently distinct as to be easily

found by reference to the record, which record and notice shall be bona fide proof of posses-
sion of said claims for the space of 90 days from date of record thereof.

Art. 5. After the expiration of the 90 days mentioned in the previous article, all

claims shall be deemed abandoned, unless the parties locating the same shall proceed to work
them in good faith, and by expending in labor and improvements at least $5 per month
for each 100 feet claimed until the amount so expended shall amount to $60 for each 100
feet of the whole amount claimed.
Art. 6. Parties having complied with articles four and five shall be entitled to hold their

claims without further expense for two years.

Forbestown Mining Regulations.

—

Tlie mining regulations of the Forbes-

town district now in force wTere adopted on the 9th June, 1S63, and 48 quartz

claims are recorded in the district.

The following are the main provisions :

The size of an individual claim on gold-bearing, silver, or other mineral veins shall be 100
feet in length on the ledge vein or lode, including all lateral spurs, angles, variations, and
intersecting veins, with a width of 200 feet on both sides of the ledge.

When there is conflict in boundary, or as to location, the claim or claims first located shall

have priority of right ; location and property and the claim subsequent in date, if it is a
lateral interference, may be extended by expansion on the other side, if desired, provided the
same does not interfere with a prior location.

#
Every claim located in this district must have good, substantial notices, specifically setting

forth the direction, nature, and extent of the claim, posted at each end of the same in some
conspicuous place, and a copy thereof filed in the office of the recorder within 10 days
thereafter.

Each quartz mining company who have claims in this district, upon which $50 worth of
work shall have been expended, must be worked upon in good faith at least two in every 30
days by the company holding said claims, and all ground which shall not have been so worked
within 30 days shall be deemed vacant ground and subject to location the same as though
it had not been located. Those claims ou which work to the amount of $50 shall be done
may be held by the claimants for the period of six months after work shall have been stopped
on the same, when the claim shall be considered abandoned.
The size of a placer or ravine claim' shall be 100 feet in length, running up and dow'n the
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ravine, and the owner or owners of said claim or claims can work the same as wide as he or

they choose, and if a quartz lode runs across the placer claim the owner of the same shall

be entitled to 100 feet of the quartz lode, 50 feet on each side of the main or deepest channel
running through his claim.

'

Nisbet Quartz Mine.—The Nisbet Mining Company, incorporated in Marys-
ville, has amine 3,600 feet long on a vein which runs north and south, dips 50c

to the east, and averages two feet in width at Oregon City. The walls are of

slate. The main shaft or incline is down 160 feet, and drifts have been run 700
feet on the vein, in pay all the way. The lode varies in thickness from six inches

to nine feet; in very narrow places sulphurets form one-tenth of the vein, and in

the widest not more than a hundredth. The sulphurets assay from $1,300 to

$1,600 per ton
;
are caught in a sluice and are saved to be worked at some time in

the future. The mill has eight stamps, and there is a six-inch pump for drainage,

all driven by steam. Work was commenced on the mine with arrastras in 1851,
and the present mill was built in 1S64. The yield at the surface was $34 pei

ton; and of late it has been $10, exclusive of the sulphurets, for the reduction

of which no arrangements have been made. Thirteen men are emplojmd
;
nine

white men and four Chinamen. The latter are considered better feeders because
they do not become impatient and dissatisfied with the monotony of the labor.

Spring Valley.—The Spring Valley mine, a mile and a half east of Chero-
kee, is on a vein which runs north and south, is seven feet wide, and is nearly

horizontal at the surface for 200 feet, and dips 50° to the east. The claim is 300
feet long. There was a 10-stamp mill which crushed several thousand tons of

rock, and extracted, according to report, from $10 to $24 per ton. The mill was
burned down and work ceased on the mine, but lately work has been resumed,

but there is no new mill as yet.

Other Quartz Mines of Butte.—The Powell mill, at Oregon City, has

12 stamps, and has been idle a year.

The Hock River mill, which stood between Oregon City and Cherokee, has
been removed. There was a roasting furnace attached to it.

There is a five-stamp quartz mill at Mount Hope, not running.

Three quartz mills at Yankee Hill have .been burned down—the Yankee Hill,

the Virgin, and the Fuller.

Derrick’s quartz mill, at Oregon City, was taken across the mountains in 1863,
and stays there.

White & Nutter’s mill, at Oregon City, was moved away in 1866.

The Bloomer Hill mill, 14 miles north of Oroville, has eight stamps, and is

now running, but the mine is pockety, and the yield is very irregular.

Near Lovelock’s, seven or eight miles above Dogtown, an arrastra is running.

Smith & Sparks’s mine, two miles and a half northeast of Oroville, is on a vein

four feet wide, running north-northwest, and dipping northeast. The walls are

of slate. The mill has eight stamps, was built in 1865, and rebuilt in 1864. It

has been standing idle fop two years. The owners are mostly San Franciscans.

The Forbestown Mining Company own 15,000 feet in 9 or 10 claims, on dif-

ferent lodes. Mexican lode No. .1 is five feet wide, and has yielded $20 per ton

for 100 tons; and Mexican lode No. 2 is 12 feet wide, and has yielded $10 per

ton for 200 tons. There is a five-stamp steam mill which has not been used

except for prospecting purposes, and is now standing idle.

The Shakspeare mine, 3,000 feet long, has a vein 12 feet wide and has been

opened by a small shaft. Ten tons yielded $10 per ton.

The Polecat lode, one mile from Forbestown, is two-feet wide, and 100 tons

of its quartz yielded $1,200.
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SECTION XIII.

PLUMAS COUNTY.
Plumas county comprises the more elevated portion of the basin of Feather

river. It is high, rugged, and wild. Lassen’s Peak forms the northwestern
corner, and that was a great centre of volcanic energy, from which lava and scoria

were poured or blown out upon the adjacent country. The ancient rivers which
appear at Montecristo and at Brandy City, in Sierra, ran through Plumas, but
them course has not been traced so distinctly, nor have' they been worked with
so much profit. In most places where the channels have been found, they are

covered so deep with volcanic matter, and the pay stratum is so difficult of access,

that the profits of working have been moderate. On the other hand, there is

reason to believe that many extensive gravel deposits in this county will be worked
at a profit within a few years, and that gravel mining will make more progress

here for years to come than in any other part of the State.

The county is very rich in quartz, and American valley and Indian valley are

two of the main centres of quartz-mining industry in California. There are many
rich veins of copper, but they cannot be worked with a profit at present. At
least, none has yielded any profit, although one is being wrnrked now.
The principal placer-mining camps, all on old channels, are La Porte, Secret

Diggings, Gibsonville, Saw Pit Flat, Little Grass Valley, Onion Valley, Wash-
ington, Hungarian Hill, Badger Hill, Eagle Gulch, Grizzly Creek, and Spanish
Ranch.
The quartz veins in Plumas generally run east and west, and dip to the south

at an angle of 45°.

Beckwouutii’s Pass.—Plumas county possesses in Beckwourtli’s pass the

lowest across the Sierra Nevada
;
but it is not in the direct line of travel between

Sacramento and Virginia City, and therefore it is not much used. The elevation is

4,500 feet above the sea, and the latitude 39° 50'. The pass proper is two miles

long, and for 12 miles the road has an elevation of more than 4,000 feet above
the sea. Last winter the snow, at the deepest, was two feet and a half on the

summit—not enough to interfere seriously with travel, even if nothing were done
to beat it down. Heretofore the road west of Quincy has crossed a ridge 6,000
feet high with IS miles of snow-belt, but a road is to be constructed down a canon,

so that there will be a continuous descent from Quincy (which is 3,400 feet above
the sea) to Oi’oville

;
and then there will be no more trouble from snow. The

last legislature authorized Plumas county to issue bonds to the amount of $65,000
to aid in the construction of a road along the north fork of Feather river to Beck-
wourth’s pass, and a company has commenced work. The first 30 miles out

from Oroville are to be on railroad grade
;
and the whole work is to be finished

in 1868, at a cost of $140,000. The superiority of this route for wagon travel,

in every respect save distance, is admitted by all persons familiar with the differ-

ent passes over the Sierra.

Coney and Gowell’s Claim.—Conly and Gowell have a very large claim -

at La Porte, made up of 100 original claims. It includes the entire old chan-

nel 500 feet wide, and extends into the hill half a mile or more.

During the water season they use 3,000 inches of water, at least so long as

they can get so much
;
they employ 50 men, and so anxious are they to avoid

any loss of time while they can get water, that they run continuously through the
season, cleaning up only once a year.

The dirt is'soft, and 1,200 inches of water bring down as much as 3,000 can
carry off, so only 1,200 are thrown through pipes, the remaining 1,800 inches

being allowed to run down over the bank. There are three sets of pipes, three

or four in each set. The pressure is 100 feet. Twelve men take charge of the

i
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pipes by night, and as many more by day
;
and 26 men are employed in shovel-

ling bed rock and pay dirt, moving boulders out of the way, and so forth.

The day hands work 10 hours and the night hands 12 hours, and the pay foi

each is $3 50 per day. At night torches are made in iron baskets resting upon

iron posts about five feet from the ground. In these baskets pine wood is burned,

giving a very go6d light. Fires are also built on the ground so that the men
can warm themselves.

The claim has outlet through two tunnels. The Northampton tunnel is 2,00

C

feet long, has a sluice six feet wide, and cost $160,000. Ten years were spent

in cutting 500 feet, so hard was the rock. The Warren Hill tunnel is 2,000 feet

long and 5 feet wide, and cost $15,000. The grade of both tunnels is 4 inches

in 16 feet. The Northampton tunnel receives the dirt from two surface sluices,

and usually carries 2,000 inches of water; the Warren Hill receives one sluice

and carries 1,000 inches. ' The ground and the outlet do not permit the use of a

steeper grade
;
and, as no small sluice could wash on that grade, it was necessary

for the owners of small claims to sell out and let them be consolidated in one

large claim. Another tunnel is being cut, to be 3,000 feet long, to drain another

part of the claim.

Under-currents are not used here. Width is considered particularly desirable

in sluices. The paving in the sluices consists of boulders as large as a man can

lift, and they are worn out in a season. The water is shut off for an hour at

noon every day, and men examine the whole length of the sluices, to see that

the paving is all right and to repair any breaks.

About a ton of quicksilver is put into the sluices in a season, and one quarter

of it is lost. The mercury, instead of being thrown directly into the sluice, is

scattered on the surface of the bank which is to be washed down. It is put into

a can made of Russian sheet-iron, large enough to hold 40 pounds, and the cap

or nozzle of the can is perforated with holes an eighth or a quarter of an inch in

diameter, through which the metal is sprinkled.

The ditch which supplies water for the claim is owned by the same proprietors,

cost $100,000, but could now be constructed for $50,000. The length is 13 miles.

The preservation of the flumes against the snow is expensive. Whenever a

snow-storm comes on men are sent to shovel the snow off, lest the weight should

break down the flume
;
and then the snow must be shovelled away from the flume

on the hillsides above, for the snow bank moves slowly down hill with tremen-

dous pressure, which no flume could resist. The trees on the hillsides show this

influence, for they are all bent down hill, and many are broken down every winter.

It is necessary to cover the iron pipes with strong timber, or they would be crushed

flat by the weight of the snow. The pipe used in this claim cost $2,000.

The channel is 500 feet wide; the grade, 50 feet to a mile; the rim-rock, 100

feet high on the east and 20 on the west, on an average. The deposit of gravel

is 100 feet deep. It is white near the top
;
red, blue, and black at the bottom.

There are many boulders of quartz quite black. In the upper strata the pebbles

are seldom larger than a goose egg
;
in the lower there are many boulders from

6 to 20 inches in diameter. At me bottom is a layer two feet thick of hard

cement, which is crushed in a five-stamp cement mill belonging to the same pro-

prietors.

In 1866 Conly and Gowell washed off a strip of ground 1,100 feet long, 300

feet wide, and 80 feet deep, equivalent to 435,000 tons of 40 cubic feet each.

The gross yield was $32,000 and the net $12,000. If we multiply the 1,100,

the 300, and the 80 together, we find that 26,400,000 cubic feet, or 660,000 tons

of 40 cubic feet each, were washed away; and if we divide the 660,000 tons by

the $32,000 we find that 20 tons went to $1, or that the yield of the gravel per

ton was five cents. This amount is so small that it suggests the probability of

some error.. It appears that the expense of washing was but three cents and a

third per ton. No other place in the State can wash dirt so cheap.
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The number of days spent in washing this area was about 100, and the average

amount of water used 2,000 inches. An inch is 100 tons of water in 24 hours;

and 2,000 inches supplied in 100 days 20,000,000 tons of water to move 660,000

tons of gravel, or 30 tons of water to 1 ton of gravel.

The claim of Conly & Gowell is large enough to last for 20 years longer.

Gard & Git have a very large claim alongside of Conly & Gowell, use 2,000

inches of water, and employ 50 men; and their ground will last 20 years.

It is said that across both of these claims runs a perpendicular dike of lava

©r trap, rising out of the bed-rock and passing through the gravel entirely across

the channel. This dike has never been pierced through, and its size is unknown.

A similar dike, according to rumor, was found at Brown’s (Riggings, 15 miles

northwest of La Porte.

The two claims mentioned are the only ones of any note worked at La Porte.

Ten years ago more than 50 companies were in profitable operation there.

The yield of La Porte and the placers which sold their dust there, in 1857,

was $4,000,000 annually; uow it is $1,000,000.

Secret Diggings.—Two miles south of La Porte is Secret Diggings, on the

same channel and with similar gravel. The chief claim there is that of King-

dom & Co., who have about a dozen old claims. They employ 50 men and use

2,500 inches of water. The tunnel through which they wash cost $100,000, and

is 1,500 feet long. In 1866 they took out $130,000 and divided $94,000, and

that was the best yield the place ever had. This year the company have done

as much work, but have not divided a dollar. The pipe used by Kingdom &
Co. cost them $15,000. The claim is 80 feet deep, and will last many years.

Poverty Hill, a mile and a half below Secret Diggings, on the same old chan-

nel, has been worked on a small scale for 10 years, but the place is now to be

supplied with water, and will probably become important. There is gravel

enough there to last for 50 years.

Port Wine.—At Port Wine the old channel is worked by drifting, and the

principal claims are those of the Eagle, Union, Montecristo, Indian Queen, Erie,

Sailor, Manzanita, Bunker Hill, and Pioneer companies.

The Eagle claim employs about a dozen men, all shareholders, and used to

pay very largely.

The Indian Queen employs 15 men and has a tunnel 2,000 feet long.

The Union employs 40 men, all shareholders, and the tunnel is to be 3,000

feet long when finished.

The Montecristo employs 40 men, all shareholders. The dirt is hoisted through

an incline by an engine, and water for washing is pumped up.

The Erie employs 10 or 12 men.

The Sailor has four or five men at work.

Nothing is done in the Manzanita claim.

The Bunker Hill employs eight men.

The Pioneer has four men.

Little Grass Valley.—The first place north of La Porte where there is any

mining, on the same channel, is Little Grass Valley, three miles distant on the

north "side of the same ridge, between Babbit creek and south fork of Feather

river. The claims there have been worked on a small scale for ten years, but

the ground is not rich, and the cutting of tunnels is very expensive. Most of

the claims are worked by drifting. It is probable that Little Grass Valley will

become a prominent mining town in time. Most of the gravel is covered by a

bed of lava 300 feet deep.

Gibsonville, seven miles from La Porte, used to be an important hydraulic camp,

but now the claims are worked by drifting, and the yield has fallen off very much.

Spanish Banch is '25 miles from La Porte, on the ridge between the South

Feather and the Middle Feather rivers. The gravel is 100 feet deep, and the

claims are worked by piping.
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North of Little Grass Valley is Union Valley, where there are two piping1

claims, with banks 40 feet deep. Washing has been in progress four years,

but there are portions of the bank that do not pay well, and, as water is not to

be had most of the year, the companies will work by drifting next year, and see

whether a better result can be obtained in that way.

Twelve miles west of Saw Pit Flat is Hungarian Hill, where there arc three

piping and two drifting claims. The tunnels run 400 feet in the bed-rock, to

drain the pay to the bottom. Twenty-five men are employed, and the average

pay is about $8 to the man per day.

Badger Hill is three miles wrest of Hungarian Hill, and has four piping and
five drifting companies; the yield is about $5 per day to the man.
Four miles northwestward from Badger Hill is Eagle Gulch, where six com-

panies, with six men in each, are drifting, and all in pay. It is supposed that

most of the claims will be worked out within two years.

Forty miles north of Quincy are the Grizzly Creek diggings, where 40 men
are employed in piping. The claims are 50 feet deep, and the gravel is all

quartz. The width of the channel has not been ascertained.

Saw Pit Flat.—Saw Pit Flat is on a ridge running down from Pilot Peak.

The claims are all worked by drifting, and the place has no ditch, so washing is

only possible from April to June, while the snow is melting. The extraction

of gold was commenced here about six years ago, and there has been a steady

increase in the production, with a probability that it will continue for some years.

The pay dirt is reached through tunnels that cost at least $20,000 and three

years’ time to complete them.

The New York Company has been taking out gravel about 15 months, and
have obtained $30,000 from it. There are 12 men at work, all shareholders.

The Eagle Company have been in pay four years, and have taken out $26,000.

Eight or nine men are employed.
The Union claim has 12 men, and has been yielding pay four years.

Those are the only companies that have taken out pay.

The Buckeye Company have reached pay, but have not taken, any out as yet.

Several tunnels are being cut at Washington Hill, a mile distant, on the other

side of the ridge. Two companies, the American and the Washington, are in

Pay-
. ..

The Eureka mine, in American valley, is 1,800 feet long, on a vein running

northeast and southwest, dipping northeast at an angle of 45°, and varying in

width from 5 to 25 feet. The main pay chimney is 250 feet long, horizontally,

and it dips southwest at an angle of 52°
;
but at a depth of 300 feet it seems to

bend to the northeast. There are many varieties of quartz—some white, some
blue, some rose-colored, and some dark brown. All the rock from the pay chim-

ney is worked, and it has yielded from $10 to $30, except near the surface, where
it was much richer. The present average at 300 feet from the surface is from

$14 to $15. The foot vrall is granite and the hanging wall hard slate. There
are seven per cent, of sulphurets in the rock.

There are two mills, one of 12 and the other of 16 stamps, both driven by
water derived from an artificial lake, and they are situated three-quarters of a

mile from the mine. The ore is transported on a rail-track.

The gold is amalgamated in the mortar and on copper aprons, and the tailings

are caught in a dam and saved for future working. There are not less than

10,000 tons collected.

Besides the stamp mills there are three Chile mills of cut stone, each wheel

being nine feet in diameter and two in width, of granite. The bed-stones are

five feet in diameter and a foot and a half thick. The wheels wear down so as

to become useless in three years
;
and, in proportion to the power used, they do

not grind half so much as stamps. About once in three months the bed-stone

must be picked down, so that it will grind well.
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Tlie snow lies seven months in the year at the mills and on the track, and for

five months the mill must lie idle for lack of rock. The mills might be moved
to the mine itself, so as to be immediately at the mouth of a new tunnel that
might be cut to strike the lode 400 feet below the present workings, at a length
of 1,S00 feet. The mills could then run the whole year, and might be driven
by steam, or perhaps by the waters of Jamison creek.

Not less than 8300,000 have been expended in improvements, all derived from
the mine. The total yield is variously stated, by those who have had good oppor-
tunities for knowing, at from $1,400,000 to $1,600,000.
The mine was discovered by a party of adventurers who, in 1850, were on the

search for Gold lake. The mountain side was covered with float quartz, and
the prospecters took up claims 20 feet square. The Eureka Company, the first

one incorporated for mining purposes in California, began operations in the spring
of 1851, and since then the mine has paid continuously. The total dividends
previous to 1865 were $250,000.

Besides the 1,800 feet on the Eureka lode there are 2,000 feet on other lodes.
In early days much of the mine was leased to Mexicans and others, who

worked with arrastras and paid one-third of the gross yield. At one time 100
arrastras were running on the Eureka rock.

Mammoth.

—

Adjoining the Eureka, on the south, is the Mammoth, 1,200 feet
long. The vein is very variable in size and quality in this claim, changing
suddenly from a few inches to 20 feet in thickness, and then back again, and
from very poor to very rich. The quartz is white and brittle, and is mixed with
slate, so that much assorting is necessary. There is one chimney, 20 feet long

^

ta 3 j
and 10 feet thick, nearly vertical, and it goes down with nearly

uniform size. A depth of 200 feet has been reached, and drifts have been run
200 feet on the vein. The average yield has been about $12, and the total yield
$400,000.

There is a 12-stamp mill driven by water. The gold is caught by amalga-
mation in the mortar and on copper aprons, and the blanket tailings are worked
in Chile mills.

Seventy-six.

—

The Seventy-six Company are at work on a vein or branch
vein, varying in thickness from four to 18 inches, and nearly horizontal for a
distance of 150 feet from the surface, and at that distance it turns down. The
lode is supposed to be the Eureka, or a branch of it. The assorted rock is packed
on mules, at a cost of $6 per ton from the mine to three arrastras. Nothing is

crushed unless it will yield $40 per ton. The average value of the rock is

probably $18.

Cuescent.

—

The Crescent mine, in Indian valley, 15 miles from Quincy, and
73 from Owenville, includes claims on three lodes as follows, viz :

Name. Length. Course. Dip.

Crescent 3, 000

3, 200
2, 200

East and west North 35°.

Southwest 60°.

^outh 60°.

Horseshoe Northwest and southeast
Pet North 80° east..

The walls are of feldspathic granite, according to Professor Ashburner, who
made a report on it, and the quartz, so far as the work has advanced, is a reddish
brown, with occasional masses of a bluish white color, enclosing undecomposed
sulpliurets of iron and of lead.

I ho Crescent vein varies in width from five to 50 feet, averages about 15,
and appears to be the main lode of the cluster on which this mine is looated.
Six pay chimneys have been found, and two have been worked on this vein.
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Tlie eastern is 108 feet long1

,
and tlie western 100 feet. Both have been stopped

out to a depth of 120 feet, with an average width of five feet of pay, yielding

from $13 to $18 per ton. Tlie deepest workings on this vein are 140 feet from
the surface, and drifts have been run 360 feet long.

The average width of the Horseshoe vein is about 14 feet, but the -walls are

not well defined. The quartz is harder than in the Crescent, and the pay has
varied from $7 to $42, averaging from $15 to $18. There are two pay chimneys;
the western 120 feet long at the surface, and 200 feet long, 200 feet below the

surface, and the western 100 feet long at the first level, and 125 feet at the third.

The pay chimneys dip a little to the east. A depth of 2SO feet has been reached
on this vein. The Pet vein has a pay chimney 50 feet long, and four feet thick,

and the quartz yields $100 per ton.

The Union vein runs into the Horseshoe, and the intersection is rich, yielding

$37 per ton.

The yield of the mine from November, 1862, till June 9, 1867, was $667,213 59,

obtained from 40,000 tons, showing an average of $16 68 per ton.

Dividends have been paid to the amount of $100,000, and $150,000 have been
spent in improvements.

The stock of ore in sight is estimated at 14,000 tons, to average $11 40 per

ton, and 20,000 to average $7 or $S.

There is a 32-stamp mill driven by an engine with an 18-inch cylinder, with

40 inches of stroke.

The stamps weigh 810 pounds, make 60 blows per minute, and fall 10 inches.

The gold is amalgamated in tlie mortar, and on copper-plate, and the blanket
.

sands are ground in a Wheeler and Randall pan. The blankets catch one-seventh

of all the quartz crushed, and the blanket sands yield one-twelfth of all the gold

saved.

There is a hoisting engine, which is supplied with steam from the mill boiler.

A 24-stamp mill was built in 1863, but was sold to another company. The
present was erected in 1865. Thirty-two men are employed, eight at the mill,

and 24 at the mine. There are 14 underground miners, who get $3 per day,

and board themselves; five underground carmen, who get $2 75 without board,

or $50 per month with board
;
two rock breakers, and four feeders, $2 75 per

day
;
one amalgamator, $2 75, and another, (a boy,) $2 25 per day

;
one engineer,

$100 per month
;
another, $4 12 per day

;
another $3 30 per day, without board

;

and a fourth, $45 per month, with board.

Whitney.—The Whitney mine is on the Crescent lode, one mile southeast

of the Crescent mine. The course there is west 15° north, and the dip about 80°

south.

The foot wall is granite, and the hanging wall slate. The vein varies in width

from 15 to 30 feet, and the average is 20 feet. The walls are smooth, and well

defined from the surface, and the quartz on the walls is in places polished smooth.

The quartz is soft, is taken out without blasting, and all in the pay chimneys

is crushed. It is extracted through a tunnel 100 feet long, and the extraction

and transportation to the mill do not cost more than 75 cents per ton. The average

yield is $12 per ton, and the total yield has been $68,000. There is a 24-stamp

mill, which began work in December, 1866.

The gold is caught by amalgamation in the mortar and on' the copper aprons,

and the blanket sands are ground in a Wheeler and Randall pan.

Golden Gate.

—

The Golden Gate mine at Round valley is on a vein four

feet wide, running northeast and southwest, and cutting across the slates. A
depth of 60 feet has been reached, and drifts have been run 70 feet in pay all

the way. The average yield has been $22. There is an eight-stamp mill, driven

by water. It began to run about the 1st of June of this year, before which time

the quartz was worked in a custom mill.

Dixie and Bulleeog.—In Dixie canon there are three’ custom mills, one
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of eiglit. one of six, and one of four stamps. All were erected to work claims

which did not pay.

The Bullfrog mine at Rush creek is on a vein eight feet wide, running east

and west. A depth of 130 feet has been reached, and drifts have been run 200
feet on the lode. The quartz yields $8 gross and $3 net. The mill has 12 stamps,

goes by steam, and was built in 1S65.

Light and Callahan.—Light’s mine, in Genesee valley, is on a vein two
feet and a half wide, running east and west. The quartz is taken out of au open

cut, 40 feet long and 30 feet deep, and the yield is $18 per ton. The mill has

eight stamps, goes by water, and was built this year.

Callahan’s mine, in Indian valley, has been opened to a depth of 100 feet, and
to the same length, in pay all the way. Some of the rock crushed at Custom
mills has yielded $12 50.

Premium: and Sparks.—The Premium mine has been opened by a shaft 125
feet deep, and by a drift of 50 feet. Some rich specimens have been obtained,

'

and .rock crushed at custom mills yielded $19.

The Sparks and Halsted mine at Granite Basin is on a vein eight feet wide.

A 12-stamp steam mill is going up.

Indian Valley.—The Indian Valley mine is on a vein six feet wide, running
east and west, and dipping to the south. A depth of 220 feet has been reached,

and drifts have been run 200 feet on the vein. The rock is hard, and yields

$18 per ton. There are two mills
;
one of 16 stamps, driven by water, and another

of 12 stamps, driven by steam. The mills have been running since 1864, and
the general yield per week has been $2,200.

Greenville.—At Greenville the Union and McClellan Company are working
a vein two feet and a half wide. They have gone down 190 feet, and run 160
on the vein. There are two pay chimneys, each about 30 feet long, dipping to

the west. The company has two mills, each of eight stamps, but the supply of

quartz is not sufficient to keep them running more than half the time. The
company are building a mill of 16 stamps to work a claim on the Caledonian
lode.

SECTION XIV.

ALPINE COUNTY.

This county, situate on the summit and eastern slope of the Sierra Nevada,
and on spurs making out from the latter, is, as its name denotes, rugged, moun-
tainous, and truly Alpine in its external features, and situation. The Sierra,

along its western border, rises to an elevation of nearly 10,000 feet. Silver
mountain, a short range running north and south across its centre, is nearly
as elevated. Eveii the lowest valleys have an altitude of scarcely less than
5,000 feet, many of them lying much higher. As a consequence the climate
in the winter is rigorous, the snow falling early and lying on the mountains,
where it falls to a great depth, until midsummer. Even \in the lowest and
most sheltered valleys it usually falls to the depth of several inches, lying some-
times for two or three months in the winter. The weather during the summer,
without being excessively hot, is warm

;
that of the later spring and the fall

months is delightful. Showers are more frequent here during the dry season than
west of the Sierra, or in the State of Nevada, lying to the east. Owing to this,

vegetation keeps green until a later period in the summer. The grass, of which
there is a good deal, affords by its succulence excellent pasturage. There is

but little agricultural land in the county, though a number of small valleys pro-
duce fine crops of hay, grain, and vegetables. Almost the entire region is cov-
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ered with, heavy forests of pine and fir, from which immense quantities of lumber

and firewood are made every season. Five million feet of saw-logs and 6,000

cords of wood are floated down the Carson river annually for the use of the

Comstock mines. On the Sierra Nevada, within the limits of this county, are a

number of small lakes of the greatest purity and coldness, the waters of which

are supplied by the melting snows. These lakes are the sources of several con-

siderable streams, the Carson river, running north into Nevada, and the Stanislaus

and Mokelumne, west into California, heading here. Besides these there are

many creeks, tributaries to the Carson, which, with the latter, supply a very

extensive water power and means of irrigation. Alpine contains a number of

small towns, of which Kongsburg, the county seat, Monitor, and Markleeville

are the principal. The population of the county is about 2,000. There are

three quartz mills in this county, carrying 26 stamps, and costing in the aggre-

gate about $100,000; 13 saw-mills, carrying 19 saws, and having a capacity to

cut 112,000 feet daily; aggregate cost about $100,000. Considering its small

population and rugged surface, this county is well supplied with good wagon
roads, having one leading across the mountains connecting the principal towns

with the Big Tree road running to Stockton, and several others, built at heavy

expense
;
one of which runs to Carson valley, there uniting with the road to

Virginia City, and also with that leading over the Sierra to Sacramento via

Placerville. The inhabitants of Alpine have displayed much enterprise in road

building, having, for their means, expended more money and labor on these

improvements than any other community in the State. The first silver-bearing

lodes were discovered in this region in 1861, since which time 14 different dis-

tricts have been . organized within the limits of the county, in some of which a

large number of ledges have been located and much exploratory work done,

while in others the reverse is the case. The metalliferous veins here are usually

of good size, many of them very large, being from 20 to 80 feet thick on the

surface, and occasionally much larger. The most of them, however, range from

6 to 10 feet in thickness, running in a generally north and south direction, with

a trend to the southeast in conformity with the longitudinal axis of the Sierra.

The vein-stone consists of quartz. and carbonate of lime. The country rock is

composed of porphyry, granite, trap, and slate. None of the lodes carry rich

ores on or near the surface, necessitating deep development before any considera-

ble bodies of a sufficiently high grade for milling can be obtained
;
a circum-

stance that has tended greatly to retard the advancement of the mining interest

in this county, capitalists overlooking the masterly character of the lodes and

the unrivalled advantages for the cheap reduction of the ores enjoyed here, and

investing in mines much less favorably situated simply because they carried

small quantities of rich ore in their upper portions. Left thus without aid, the

miners of this county have not been able, with their limited means, to develop

more than . a few of their claims to a productive point, although a number of

years have elapsed since operations were commenced here. Another evil has

been the want of concentration of labor, tlieir efforts having been spent in

attempts at operating too great a number of lodes, thereby defeating the thor-

ough development of any. But besides these superficial and ineffectual labors,

several works looking to deep exploration have been planned, some of which,

though involving heavy expenditures of labor and money, have been carried

almost to completion. The aggregate amount of tunnelling done in the county

is very large, many of these works being from 500 to 1,000 feet long. Owing
to the precipitous character of the mountains in which most of the lodes are

situated, the method of their exploration by tunnels has been generally adopted.

Their declivities in many places are so steep that a depth beneath the crop-*

pings is attained equal to the length of the tunnel when it reaches the ledge.

This is frequently the case, in the Silver Mountain district, where a number of

tunnels, some of them well advanced, are expected to tap the lodes for which
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they are being driven at depths varying from 1,000 to 1,200 feet, which will also

be about their horizontal length. The mountains near Konigsburg, in which a
great many lodes are situated, vary in height from 2,000 to 3,000 feet. The main
ranges a little further back are much higher. The ores of this county are

very diversified, carrying, besides the precious metals, copper, lead, antimony,
arsenic, &c., a combination that renders them refractory and costly of reduction

:

roasting and careful amalgamation, and, in some cases, smelting, are processes

necessary to success. The croppings generally show by assay free gold, together

with gold and silver in combination with iron pyrites-, which latter gives place to

copper as depth is attained. Some veins contain so large a percentage of this metal
as to justly bring their contents under the class of argentiferous copper ores,

which can be successfully treated only by smelting, for which there exist here
the greatest facilities, wood being nearly everywhere abundant. Much of this ore,

it is believed, contains enough of copper to defray the entire cost of mining and
reduction. After much experimenting with a view to determining the best mode
for treating the ores of this county, this end is thought to have been recently

attained, and the product of bullion, though still small, is steady and constantly
increasing, amounting at the present to between $7,000 and $8,000 monthly.
From the energy displayed in efforts to overcome the rebellious elements pres-

ent in these ores, and to further the development of the mines, there is reason
for believing that this amount-will be increased the coming year. The most efficient

plan, and that at present adopted, for the management of these ores is, after ldln-

dry ing and crushing, to roast and then amalgamate them by the Freiburg barrel pro-
cess. The following prices paid by mill companies for ore indicates its value for pur-
poses of reduction : Kustel & Uznay contracted with the Morning Star Company
last year to pay them $17 50 for 10,000 tons of ore from their mine at Mogul, the
purchasers extracting the ore at their own cost. The Washington Mill Company
have contracted to pay $100 per ton for 100 tons of first-class ore to be delivered
from the IXL mine, in the Silver Mountain district. The ores from the Tarsliish
mine, near the town of Monitor, are found to yield, with careful treatment, over $200
per ton; and it is thought there are other lodes here the ores from which, by a
careful selection, will turn out nearly as well. The Tarsliish lode is of large
dimensions, the tunnel now in course of excavation having penetrated it 90 feet

without reaching the back wall. The ores, a large portion of which are of high
grade, lie in bunches or chimneys, and, if developed to its fullest capacity, there
is no doubt but this mine could lie made to yield ore enough to keep a large-
sized mill in steady supply. There is at present much activity in several
mining districts in this county, work having been resumed upon a number
of claims for some time neglected, and being pushed with increased energy
upon others

;
and there can be no question but the business of mining will make

greater progress in future than it has heretofore done in this region. In the
matter oi wood and water there is not a county in the State better situated than
Alpine

;
the facilities for the cheap exploitation of the mineral lodes are great

;

while freights, owing to its proximity to the principal points of supply, are
much lower than, in almost any other mining district east of the Sierra. The
water power in this county is ample for the propulsion of several thousand stamps,
while timber, both for fuel and lumber, is present in inexhaustible supply.
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SECTION XV.

LASSEN COUNTY.

This county, erected from Plumas in 1864, lies upon and to the east of the

Sierra Nevada mountains. It is named after Peter Lassen, one of the pioneer

settlers of northeastern California, who was killed by the Indians in 1859 while

exploring' the northwestern portions of Nevada for silver mines, then supposed
to exist in that region. The county contains but a small population—only about

1,500. It was organized because of the isolated situation of the inhabitants,

separated by the Sierra from the county seat of Plumas. The votes polled in

1864 numbered 554; the value of real and personal property now in the county

is estimated at about $800,000—a large amount, considering the limited num-
ber of people it contains. The western portion of the county is covered by the

Sierra Nevada; the remainder consists of rugged and barren hills, sage plains,

and alkali flats, with a small extent of rich valley lands. The Sierra is heavily

timbered quite to its base. Heading in these mountains are a number of fine

streams, of which Susan river, Willow, and Elision creeks are the principal. They
afford extensive propulsive power and water lor irrigation, to both which uses they

are largely applied. These streams run into Honey lake, a shallow body of water

lying on the eastern border of the county, and which, though it covered a large area

some years since, is now nearly dried up. It has no outlet, and its water, or what
little is left, is slightly alkaline to the taste. Along its shores are one or two spots

of tule marsh; the rest is high and barren. Nearly all the valuable land in the

county lies in Honey Lake valley, a fertile and well-watered tract of some 50,000

or 60,000 acres, lying between the base of the Sierra and the lake. It is all

taken up and enclosed, the greater part being under cultivation or appropriated

to hay-making and pasturage. Much stock is kept here, besides large quantities

of grain of every. description raised annually. Wheat, barley, rye, and corn grew
luxuriantly, and, with irrigation, yield largely. Vegetables thrive and most kinds

of fruits mature without difficulty. Cattle here require neither stabling nor fodder

during the winter; even work animals keep in good condition feeding on the rich

succulent grasses of the valley. Owing to the abundance of good timber close

at hand, the most of the fencing is made of posts and boards, and the houses of

the settlers for the same reason are large and substantial. Good lumber can

be obtained at the mills here at about $20 per thousand. In Long valley, a

small portion of which is in this county, there is also a little good agricultural and
pasture land. Honey Lake valley received its name from the quantity of honey
dew, a sweet and viscid substance precipitated from the atmosphere during the

spring and early summer months. The -climate in this valley is extremely mild

and agreeable
;
the heat of the summer is moderate, and but little snow falls

during the winter. There is a group of hot springs near the head of the valley,

some of which are very large, and one so deep that its bottom has never been
reached by sounding. It boils with such fury that the water leaps several

feet high. The others are not so hot, though all are impregnated with iron,

alum, soda, or other mineral substances. The only town of any size in the

county is Susanville, the county seat, in which there is a flourishing school, a

church, and many large and well-built houses. The county contains seven saw-

mills, running 11 saws and capable of cutting 50,000 feet of lumber daily.

They are propelled by water, and cost in the aggregate over $50,000. There
are also two flour mills, having three run of stone and capacity for grinding 90

barrels of flour daily. They are driven by water and cost about $12,000.

There are 20 miles of water ditches, built at a cost of $25,000, and several wagon
roads within the limits of the county, leading over the Sierra into California.

Lassen contains no quartz mills, though there are numerous ore-bearing veins of

both the useful and the precious metals in the county. The most of theso are
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found in the mountains adjacent to and west of Honey Lake valley, where placer

diggings and auriferous quartz were discovered in 1862, at which time the former
were quite extensively worked and paid fair wages. Some of these quartz veins
also cany silver, and various working tests made on a small scale tend to show
that these veins may yet he profitably worked on a large scale, as the ores can
be cheaply reduced, owing to an abundance of wood and water in the vicinity of
the mines.

SECTION XVI.-

STANISLAUS, FRESNO, TULARE, MERCEDE, AND SAN JOAQUIN COUNTIES.

Stanislaus has a sectional area of 1,228 square miles, consisting chiefly of

agricultural lands. Population in 1860, 2,245; estimated in 1866,' 3,460;

assessed valuation of real and personal property in 1866, $1,026,216.*

The principal towns are Knight’s Ferry, the county seat, on the Stanislaus

river, where it debouches on the main San Joaquin valley, and Lagrange. The
business of the county is mostly centred in these towns. At Knight’s Ferry

there are valuable quarries of sandstone. The freighting business of this county

amounts to 4,444^ tons.f

Fresno.—This county, to the south of Mariposa and Merced, in sectional

area is one of the largest counties in the State, reaching from the Coast range to

the eastern boundaries of the State, containing 9,240 square miles
;
of this about

444,800 acres are agricultural lands of' superior quality. The population of

Fresno in 1860 was 4,605; estimated in 1866, 1,680; assessed valuation,

$811,716, in 1865; in 1866, $826,000.
The copper mines in the Hamilton district, near the Chowchilla river, are no

doubt extensive. The lode is clearly defined for ten miles with croppings of

great richness. The shipments of copper from this district will, it is believed,

in time rival that from Copperopolis. At present the shipments are light, as the

cost of transportation to San Francisco is $80 per ton, which makes copper
mining in this county unprofitable at present. With facilities for transportation

by way of Knight’s Ferry, and thence by the proposed Stockton and Copper-
opolis railroad to Stockton, copper ores will eventually bear shipment.

The down freights from this county, principally from the Chowchilla mines,

were, in 1865, 1,800 tons. Two other mines shipped by way of the San Joaquin
120 tons per month, but there is little doing now, owing to the depreciation in

the business of copper mining. The up freights to Fort Miller are 875 tons per
annum

;
the total freights to and from this county probably amount to 2,675 tons.

Tulare.—The county of Tulare, to the south of Fresno, contained in 1860
a population of 4,638; estimated in 1866, 4,890; an assessed valuation in 1865
of $1,306,380; in 1866, $1,299,379; agricultural products for 1865, $616,890;
a sectional area of 7,181 square miles, of which about 200,604 acres are good
agricultural lands, the rest mountain and tule lands. There are gold veins in

this county which are now being developed, and which will increase the present

freights to a large amount. The freights for 1865 were as follows: Up freights,

2,750 tons; down freights, 409 tons; total, 3,159 tons.

There is no outlet for the northern portion.

Mercede.—West of Mariposa county lies Mercede, mostly an agricultural

county, the central and western portion of which has, to some extent, an outlet

on the San Joaquin river. Sectional area, 1,384 square miles; population in

1860, 1,141; estimated in 1866, 1,980; real and personal property, $816,318;

* Pacific Coast Directory. t W. C. Watson’s report.
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principal shipping points for np freight, Merced Falls and Snellingsville, six

miles below. Here, as well as at Knight’s Ferry and Lagrange, on the Tuo-
lumne-, is a large amount of water power, capable of being used at a little expense,

and which will at no distant day be turned to good account. Freighting business

of this county, 562 tons.*

San Joaquin.—The sectional area of this county is 1,452 square miles,

(929,280 acres,) about one-third of which is agricultural, the rest foot-hills

and tule lands.} The agricultural products in 1864 amounted to $4,445,058;

assessed valuation in 1865, $14,986,615; population in 1860, 8,434; estimated

population in 1866, 17,140; real and personal property in 1866, $5,275,016.

|

SECTION XYII.

INYO COUNTY.

This county was erected in 1866. The territory was taken from Tulare and
Mono counties, and lies on the border of the Great Mohave Desert, east of the Sierra

Nevada range of mountains. With the exception of a considerable strip of arable

land along Owen’s river, and some fertile spots at the entrance of the ravines

that make up into the Sierra, the country is arid and barren. Except the

portion lying on the Sierra, and some scattered groves of piiion on the range

east of Owen’s valley, the country is also destitute of timber. The only water,

save a few small springs, consists of that flowing through Owen’s river and the

streams that, falling from the mountains to the west, feed it or run into the lake

that receives its waters. Owen’s valley, over a hundred miles long in its whole

extent, and from 10 to 15 wide, lies along the western border of the county,

having the Sierra Nevada mountains on the west and the Monadic chain on the

east. These mountains cover three-fourths of its area and give to the county a

rugged and diversified aspect. The tillable land along the river is not more
than a mile and a half wide, but as it reaches the entire length of the valley

it amounts in the aggregate to 60,000 or 70,000 acres, the most of it very

fertile and capable, with irrigation, of growing every kind of fruit, grain, and

vegetables in the greatest luxuriance. This strip of land is covered in its natural

state with a coarse, wiry grass, not fit for making first quality of hay, though the

cultivated grasses could easily be domesticated here. They are found to grow
readily when planted after the manner of grain. The rest of the valley, like

the surrounding country, is nothing but a sage barren, producing, besides the

artemesia, only a little bunch grass, with a few shrubs almost as worthless as the

sage itself. The river, running through the middle of the valley, is deep, nar-

row, and crooked, and has a swift current, which, with its generally marshy banks,

renders fording difficult. In the summer, during the melting of the snow on the

mountains, it overflows its banks in many places, particularly the tule lands, of

which there are good deal along its borders. The mountain streams, after flowing

out into the valley a short distance, spread out over the surface, irrigating it and

producing large patches of clover. These spots were the favorite abodes of the

Indians, who planted a variety of roots, grasses, and other vegetable comestibles,

which they irrigated, conveying the water through small ditches and channels

formed with mud, often quite a distance. In the possession of the whites they

will soon be converted into luxuriant gardens, orchards, and grain fields. Along

Owen’s valley there are already a large number of fine, well stocked, and culti-

vated farms, many thousand bushels of grain having been raised there, besides

butter and cheese made for several years past. Five hundred thousand pounds

* Watson’s report. t W. C. Watson. t Pacific Coast Directory.
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of grain were raised last year, and still larger quantities tliis. These farms with

proper culture produce as abundantly as the richest valley lands elsewhere in the

State, the yield of wheat and barley being often at the rate of 40 and 50 bushels to

the acre. Cattle keep fat here running in the pastures the year round, no stabling

or fodder being required. The population of the county, for several years greatly

diminished on account of. Indian difficulties, is now about 2,000, having increased

largely within the past six or eight months on account of the very flattering

prospects of the mines. The assessable property is estimated at three-quarters

of a million dollars, and there is no doubt but both the population and wealth
of the county will be largely augmented hereafter. A number of towns have
been laid out, some in the vicinity of the mines and others in Owen’s valley,

but none of them have yet attained any great size. Bend City, San Carlos,

and Independence are in the valley, Koarsarge City being 10 miles west of
Independence and near the famous mines of that name. Lake City, laid out in

1862, is at the south end of Owen’s Big Lake. It contained quite a population
at one time, but is now nearly deserted. Bend City and San Carlos also contain
fewer inhabitants than they did several years since. The late accessions to the
population are mostly in the mining districts. Independence, the county seat,

is a growing and thrifty town, with - a school and other evidences of progress.
Fort Independence, the military post near by, adds much to the business of the
place, there being, at all times several companies of troops stationed here. The
fort is a well-built, comfortable structure, with well-improved grounds and out-

buildings about it. Mount Whitney, the highest peak in the Sierra Nevada, and
claimed to be the most elevated land in the United States, is over 15,000 feet

high, and lies within the limits of Inyo county. There are several other peaks
in the neighborhood ranging from 10,000 to 14,000 in height. Snow lies on
some of these peaks all summer. The whole range is covered nearly to its

base during the winter season, though but little snow lies in the valley during
the coldest weather. The summers here are hot, the thermometer standing much
of the time at 100° in the shade, but throughout the rest of the year the
weather is mild and pleasant. But little rain or snow falls, except on the
mountains, rendering the county extremely arid and making irrigation necessary
for the growth of the crops. For introducing water upon the land many small
ditches have been dug, also some of larger dimensions : one, the San Carlos,
taking water from Owen’s river, is 15 miles long and cost $30,000. There
are two saw-mills and nine quartz mills in the county. The former are driven
by water, are capable of cutting about 10,000 feet of lumber daily, and cost
$7,000. Seven of the quartz mills are driven by steam and two by water
power. The whole carry about 100 stamps and cost nearly $400,000. Some
of these mills were erected several years ago, at a time when the proper mode of
treating the ores in this region were but ill understood, and as a consequence
proved failures. Most of them gave, up after a few ineffectual efforts, and have
remained idle ever since. Those put up more recently are supplied with the neces-
sary appliances for the successful management of the ores, and have mostly been
operated with satisfactory results. Besides these mills there are about 20 arras-
tras running in the county. One flour mill has lately been built in the valley,
and the grain crop being large, will no doubt do a prosperous business. This
county is reached from California by several good roads

;
one from Los Angeles,

which entering Owen’s valley from the south, is unimpeded by snow at all sea-
sons. With the exception of a few mile.s of desert it is a good road, nearly
level, and the one over which most of the freight has heretofore been taken in.
Another coming in from the State of Nevada enters this valley at its northern
extremity, and, though most employed for transporting goods intended for the
northern parts of the county, is not-passable for teams on account of snow during
the winter. The other road, via Walker’s Pass, enters the valley centrally, and
though never seriously obstructed by snow, is not much used by teams on account
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©f its steepness in places and the great distance goods have to be hauled on this

route. Eight or 10 different mining districts have first and last been erected
within the limits of this county, in all of which there are many metalliferous lodes
of value, though working tests, owing to the extremely rebellious character of
the ores, have not as yet proved wholly satisfactory. The ores here consist

mostly of argentiferous galena, and can be successfully reduced only by smelting,
a method now generally adopted in most of the districts. The mines are sit-

uated in the two main ranges of mountains running in a northerly and south-
erly course across the county, the Sierra on the west, and the Monachi or Coso
range on the east. In the latter is located the Lone Pine district, abounding
with veins varying in thickness from one to 40 feet, nearly all carrying a good
grade of ore, much of it yielding, by the rude smelting process now employed,
from $50 to $10® per ton. At present only the richest ores are worked and a
large percentage of the metal is lost, calling for more economical and effectual

inodes of treatment. That these will soon be supplied seems probable, as the
attention of scientific miners and capitalists is now being directed to that quarter.

The ores here are to be had in great quantity, and as population is flowing into

the district, supplying an abundance of available labor, there is no doubt but
the product of bullion wall be large within a few years. In the other districts,

except Kearsarge, and one or twTo others, there is but little work being done,
though, as stated, they all contain valuable gold, silver, and .copper-bearing
lodes. The Kearsarge district is situate on the eastern declivity of the Sierra,

here veiy steep, and at a point about 12 miles west from Port Independence.
The lodes here, which are from two to five feet thick, carry a fair percentage
of silver, which is their predominating metal. The lode of the Kearsarge
Company, the most thoroughly explorer!, contains ore of good average grade.
This company, after erecting a 10-stamp mill, met with difficulty in saving the
metal known to exist in their ore

;
hence they have been obliged to delay running

their mill until by varied experimenting they have determined the best method
for its treatment. It is confidently expected that liberal returns wall be secured,

as there can be no question as to the richness of the ore. A tunnel 100 feet in

length has been run to the ledge of this company, opening it to a depth of 180
feet beneath the croppings, the side of the mountain here approaching so near the
perpendicular. Other companies are at work near the Kearsarge opening their

claims, all of which afford encouraging prospects, and as there are here wood and
water in abundance this may in time become a prosperous and productive dis-

trict. In addition to gold and silver, this county contains many other metals
and minerals, such as iron, copper, sulphur, and salt, the latter existing about a
small lake in Owen’s valley, in such quantities that it can always be procured
there at a merely nominal cost.

SECTION XVIII.

MONO COUNTY.

This county, like Lassen and Alpine, lies upon and to the east of the Sierra

Nevada. It is very elevated, and constitutes the water-shed between the basin of

Carson and of Owen’s rivers, both of which streams, though running in opposite

directions, have their sources in this county. As a consequence, the climate is

rigorous, snow falling in the winter to a great depth, even in the valleys, and ice

sometimes forming at night in the summer. There is a narrow belt of alluvial

land along several of the creeks falling from the Sierra into Mono lake, and a

few thousand acres at the Big Meadows on Walker river, with some small patches

elsewhere in the county
;
yet the amount of arable land it contains is small.

12
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Some farming is done at each, of these places. The crops planted are mostly

potatoes and other vegetables, which, with careful culture and irrigation, gen-

erally mature and yield well. A large amount of hay is cut every year at the

Big Meadows. Aurora and the most of the mining camps in the county get a

good share of. their supply there.

Mono contains about 1,000 inhabitants, scarcely as many as it did six or seven

years ago, when the placer mines gave employment to a large number of men.

These mines, discovered in 1857, were worked for four or five years thereafter

with much profit to such as held the better class of claims, the daily earnings

varying from $5 to $20 to the hand. The working seasons, however, were

somewhat contracted, and the digging in many places deep, while the cost of

living was high, whereby the net yearly savings were reduced to moderate

rates? The mines lay in alluvium washed from the Sierra and lodged in a field

of enormous granite boulders, their area finally proving to be of no great extent,

which, after the summer of 1861, led to their gradual abandonment. A town

named Monoville grew up at these diggings, which by the census of 1860 con-

tained 900 inhabitants, the most of whom on the discovery of the silver lodes at

Aurora, that year, removed to that place, to which also most of the buildings at

Monoville were afterwards transferred. For several years after some placer

mining was still carried on, but at present there is scarcely anything being done

at these diggings. There are, however, near them a number of small quartz lodes

containing free gold. Some of these were worked in 1860, by means of arrastras,

driven by water, and for a time good results were obtained but the .pay streak

in these lodes was very narrow, rendering it expensive to get out sufficient ore to

keep the arrastras running, which led to a final cessation of work upon them.

With more thorough development it is thought these veins could still be worked

with remunerative results.
‘ There is water at hand for driving a considerable

number of stamps. For supplying water to the placers a ditch 20 miles long

was built in 1860, at an expense of $75,000, which work might still be made

available as a power for driving machinery.

Mono' lake, the principal body of water in this county, having been, elsewhere

described, it only remains here to speak of the numerous streams falling from the

Sierra, some flowing into the lake, and others uniting in the Big Meadows and

forming the east fork of Walker river. Many of them are large, and by their

volume and fall create an immense water-power, a portion of which, as they run

through the finest of timber lands, has been applied to the propulsion of machin-

ery. Mono contains a great extent of pine and spruce forests, ranging ale g the

Eastern slope and the foot-hills of the Sierra. Those in the vicinity of the Big-

Meadows are the most valuable. The trees here, though not extremely large,

are straight and well formed. There are eight saw-mills in the county, having

an average capacity to cut 5,000 feet of lumber daily. They are mostly driven

by steam, and cost from $2,000 to $10,000 each, or an aggregate of $35,000.

A large quantity of lumber is made here every year, which finds a market at

Aurora and in the adjacent mining districts. There are three quartz mills in

the county, two in the Bodie district driven by steam, and one at Hot Springs

driven by water. The former carry, the one 16, and the vother 12 stamps, and

the latter four. The entire, cost of these mills has been about $200,000.

The only town of any size in Mono is Bridgeport, the county ,
seat. It is situate

at the Big" Meadows on the east fork of Walker river, and is surrounded with

fine agricultural and hay lands, with a stretch of excellent timber, a short dis-

tance back on the foot-hills of the Sierra. From Bridgeport to Aurora a good

wa°'ou road has been built, also an expensive road across the mountains to Stock-

ton
0
California. The vote in this county numbers a little over 300 ;

the value

of real and personal property is estimated at $400,000. It contains a number

of hot springs, one group, situate in the foot-hills on the road to Stockton, dis-

charges a large volume of boiling water. Mono is not without valuable ore-
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bearing veins, both of gold and silver. Some of these are described in the

chapter on Esmeralda county, Nevada, being situate in the Blind Spring, and
other districts lying partly in that State, and partly in California. In the

Bodie district, 10 miles east of the county seat, are some gold and silver-bearing

lodes, several of which are explored by means of tunnels, varying from 300 to

800 feet in length. There are also two quartz mills in this
,
district, both of

which, having, as is supposed, overcome, after many ineffectual and costly trials,

the difficulties met with in working the ores here, are now in a fair way of achiev-

ing success. That there is some fair grade ore in these lodes has been clearly

shown, the only trouble having been to hit upon a proper mode for theft reduction.

This having now been attained, and two well-appointed mills placed upon the

ground, it may reasonably bo expected that some bullion will be sent from this

district the incoming year. Within the present year a new district named Castle

Peak/lying a few miles southwest of Bridgeport, has been erected, a large and

very rich gold-bearing lode having been found tliere. It lies immediately under

and to the northeast of Castle Peak, one of the; highest summits along this portion

of the Sierra. Very rich float rook had been observed here, which led to the

prospecting of the locality and, after some time spent, to the final discovery of

the lode mentioned. Placer mining had for some years been earned on along

the streams below, with success, the gold found having been released from this

large vein and carried by the water of these creeks, and deposited along their

banks. The most of this mining has been done by Chinamen, a company
,

of

whom are still at work, realizing wages that to these people are satisfactory. The
exploration of this recently discovered lode is now being prosecuted, and it gives

promise of proving a good vein. It is situated at the line of contact between

two favorable formations for the production of metal, granite and slate. Gold
predominates in value, though the lode is also well charged with sulphurets of

silver, and from assays made it is calculated that the ore will yield by mill pro-

cess, under the most inexpensive mode of treatment, from 840 to $60 per ton.

The means essential to an economical reduction of ores prevail here, the mines

being in the midst of stately forests, with two large (‘.reeks—Virginia and Green

—but a couple of miles distant, affording sufficient power to carry several hundred

stamps. A large number of claims in addition to the original location have bepn

taken up on this ledge, and as some of the owners are possessed of energy and

means, it is thought that operations will be initiated, here the coming season.

The erection of several mills has been determined npon, the work of exploration

to g on meantime, and it is generally believed an active mining camp will spring

up here next summer. ,urxoi8 ©rid ‘to allhf-foof off) ban oqola mofanS

SECTION Mill dm

I

°'?B MINING DITCHES.

Ditches occupy an important place in the mining of California. Indeed, it

may he said that without them the minels of the State would be relatively insig-

nificant. At least four-fifths of the gold is obtained with the assistance, direct

or indirect, of ditch water. There are very few springs in the mining regions, the

bed rock being usually Slate with perpendicular cleavage, through which the water

soaks down to the lowest levels. The permanent streams are found only at long-

intervals, and run in deep, steep, and narrow- channels. Nature has furnished

no adequate supply of water near the surface for towns or for quartz nulls
;
so

they, as well as the hydraulic pipes and sluices, must depend upon ditch water,

which thus is an indispensable requisite to the production of four-fifths, perhaps

nineteen-twentieths of the gold. It is fortunate that the mountain ridge oast of
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tlie mining district rises high into the region -of snow, where the moisture that

fails from the atmosphere in winter is condensed and retained until summer and

fall. But without the ditches this moisture -would do little good to the miners,

since there are few camps near springs or on the immediate banks of constant

stordaiife. odj !o oolsv edf ax dixiloob vfmote & ai uradT

—

jmjjLtJf y_l ajtuoaCI
Expensive Construction.

—

The first experiments in ditching in 1850 -were

magnificently successful. The canals were short and small, and the water was

either sold at a very high price, or was used in working out rich claims. It was

not uncommon for several yeai'S for little ditches to repay the cost of construction

in a couple of months. It was supposed that the right to the water of a good

stream would be worth a fortune. The merchants in each town considered it

their interest to encourage and assist the miners to bring in water, so as to increase

the population, gold production, and trade. The country was full of enterprise

and money, for which there was not much other use. Numerous ditch companies

were formed to bring water from the elevated regions in the mountains, and many
had invested too much to withdraw before any of them had learned the business

before them by experience. The work was done when labor was very high

;

the price for common laborers being $8 per day, and lumber was $100 per thousand

feet. Before the canals were finished, wages had fallen 50 per cent, or more, and

the work done was worth in the market only half its cost. Besides, in 1851 and

1852 the common price for water was 50 cents or $1 an inch, and the ditch com-

panies made their calculations upon charging those figures, but before the com-

pMion.of the ditches the best claims in the ravines had been exhausted, and there

was not enough rich ground left to pay high prices for all the water.

Bab Engineering.—The ditch companies did not find good hydraulic engi-

neers. Many of the canals were constructed under the influence of carpenters

who wanted to turn their skill in wood-work to account, and wherever it was
possible they constructed wooden flumes, even in places peculiarly favorable for

ditching-, and whefe the latter would have cost less than fluming. The flume

loses value every year, while the ditch, by getting more solid, gains. The flume

must be rebuilt about once in six, eight, or at most ten years, and the ditch,

never. The flume soon leaks, and the ditch after a time loses very little by
leakage. iaxn Muoa
High Flumes.—But the mistake in constructing flumes resting on the ground

was little compared with the loss suffered by constructing high flumes, which
were wTonderful specimens of engineering skill, and still more wonderful samples

of bad investments. It was common to see flumes 100 and 200 feet high, and
there is one now standing near Big Oak Flat, in Tuolumne county, 256 feet high.

These high flumes are very costly, and are frequently blown down. The waiter

could, in most cases, have been conveyed in iron pipe, which is much cheaper,

and far more durable, and in many instances it could be and has been conveyed
in ditches, constructed at small cost round the head of a ravine. As the yield

of the mines decreased, the charge for water became onerous, and the miners formed
combinations to compel a reduction of rates, and these strikes were accompanied
sometimes by malicious injuries to ditches and flumes.

Unprofitable Investments.—The big ditches, almost yvithout exception,

proved unprofitable. Some of them have paid more than their cost, but not near

so much as the same money would have paid at the current rates of interest. It

is estimated by competent men that not less than $20,000,000 have been invested

in the mining ditches of California, and that their present cash value is not more
than $2,000,000. In many cases they broke the men who undertook them. Most
of them have been sold by the sheriff, some of them several times over

;
breaking

the first purchaser, as well as the builders. Bean’s “ History of Nevada County,”
speaking of the South Yuba ditch as a remarkable wTork, says :

“ While nearly all

the canal enterprises of the country have passed from the control of the men who
conceived and executed them, the South Yuba canal remains a triumph, as well of
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the engineering as of the financial ability of its managers, still, remaining in

possession of the fathers of the enterprise, and owned without an incumbrance or

enemy, all the men who assisted in any degree in the construction of the works
having long ago been paid to the uttermost farthing.”

Decline in Value.—There is a steady decline in the value of the ditches,

as there is a steady decrease in the yield of the placer mines, which consume
nine-tenths of the water. The Truckee ditch, which was completed in 18-58, at

a cost of Si,000,000, to supply the towns on the Blue lead, near the southern

border of Sierra county, has gone to ruin. Forty miles of the new ditch, at

Columbia, have been abandoned, and 11 miles of the Amador ditch are abandoned.

Besides these costly main trunks of large canals there are hundreds of miles of

branches, each large enough to carry 100 inches or more, that once supplied

water to thousands of miners, who have now left their camp, and the ditches are

dry and broken. The Mokelumne Hill Ditch Company is now constructing a

branch ditch to Cat Gamp ;
the Sears Union Ditch Company, in Sierra, county,

are constructing a branch to Poverty Hill and Scales’s Diggings, and the pro-

prietor of the South Fork canal, in Eldorado county, is talking of building a

new ditch, to be 50 miles long, and to carry 5,000 inches, of water; but it is

probable that more miles will be abandoned during the next three or four years

than will bo built. Tlie receipts of the Bear river and Auburn canal show a

steady decline from $90,000 in 1863 to $40,000 in 1866. One of the best-informed

ditch miners in Tuolumne says that the receipts of the ditches in that county

decrease six per cent, every year on an average, while there is no correspondent

decrease of expenditures. The decrease in the State generally is probably not

less than 10 per cent, mil
The Supply op Water exceeding the Demand.—Many of the companies

are seriously troubled by inability to sell all their water, and some have commenced
to buy up mining ground to wash on their own account, fit not unfrequently

happens that miners finding their claims will not pay, after having run in debt

to the water company, transfer their claims in payment, and the company, by
hiring Chinamen, ancl requiring the ditch tenders to devote their spare hours to

the labor of superintendence, and using water for which there is no sale, manage
to make a good profit where the original claim owners could make none.

Small Ditches.—Although the large ditches, as a class, are . unprofitable,

many of the small ones pay very well. The minor ditches are short, constructed

on favorable ground, have no high flumes to be blown down by trie wind, or to be

broken by the snow, or swept away by avalanches, and not unfrequently they

pick up water that escapes from a ditch higher up, so they avoid many of the

most serious expenses of the larger ditches. They usually run dry easily in the

summer, and supply single claims or little camps of no note, and so they are

relatively of little importance to the mining industry of the country.

Flumes.—Flumes arc usually made with boards, an inch and a half thick for

the bottom, and an inch and a quarter for the sides. At intervals of two and a

half feet there is a support for the flume box, consisting of a sill, posts, and cap.

The sills are four inches square; the posts three by four inches, and the caps one

and a half by four inches. To erect a flume 25 feet high, costs about twice as

much as to lay one on the level of the ground, and at 60 feet it costs four times

as much. The annual repair of a flume is about one-eighth of its original cost,

in favorable circumstances. If the flume is left dry several months, the repairs

may be more, for the sun warps and splits the boards, and draws the nails. A
flume box, 40 inches wide by 20 inches deep, with a grade of 13 feet to the mile,

will carry about 800 inches, and such a flume built on the surface of the ground

will cost now at the rate of $4,000 per mile, near a saw-mill. The boards are

put in the flume rough, but are always battened, and sometimes caulked. The
cheapest flume costs twice as much as the cheapest ditch of the same capacity, and

the repairs of a flume cost 90 per cent, more than those of a ditch. The duration
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of a high, flume is oh an average about six years, and of a low one 8 or 10.

For the first two or three years after the construction of a ditch there is much
trouble from gopher bbllei^fid, ffiiflj3Sd

/J0
(

frffj omn3 .9ilJ too gruunJ to noitootoi on.

Tile flumes in the highest portions of the Sierra, and especially about Howland
Flat and La Forte are much troubled by the snow, and much' labor is spent

on them every winter: The weight of the Snow is so great that after every snow-

storm, or while it is in progress, a man must go along and clear the flume with

a shovel. In cases where the flume is on a hill-side it is necessary to shovel

away the snow from the upper side of the flume, for the mass moves down hill

with tremendous weight, though with very slow motion, and no flume could

°F>

8
f
0I
f
10 ^So exit Dim ,avwu ,«!uo.iauo isaot orij M^Ddlworaoe

ipON Pipe.

—

The use of iron pipe in the form of an inverted siphon, instead

of high flume, for the purpose of carrying water across ravines, has been a great

improvement and saving in the ditch business. Hear Placerville, water is earned

across a depression 190 feet, and 1,600 feet long, in a pipe that cost §900, whereas
a 'flume would have cost $25,000 . Not only is it cheaper, but it can be used where
flaming is peculiarly impossible, as in crossing ravines 400 feet-deep.

The sheet-iron used in making pipe comes in sheets two feet wide and six feet

long. The common sizes of pipe are 7 inches and 11 inches in diameter, made
in joints two feet long. A sheet makes two joints of 11-incli pipe, and three of

seven-inch, and 11 joints are riveted together to make a section 20^ feet long. At
the end of each section, as pipes are usually made, there is an ear or hook riveted

on each side, and when the foot of one section is thrust into the head of another,

a wire is wrapped round the opposite ears or hooks to tie the sections together. In
case the pipe is laid on a hill-side running down, each section is tied at the head
to a post to keep it in place

;
and the post may be supported by a board plaeed

edgewise and crosswise in the ground. About an inch and a half of space is

allowed for the lap at the end of the sections. The ends need to be made with
precision, so that they will be water-tight, without packing. The pipe should

be put together in a straight line, and the sections should be dri ven together

.with a sledge-hammer, striking a board laid across the end of the section. The
pipe needs, to be coated with tar to preserve it, and if very large it may be coated

inside as well as out. rom Maovr j an moaim od.1 to high rohef orb bosingooo't

The cost of 11-inch pipe made of No. 20 iron is about 75 cents per foot. The
thickness of the iron depends upon the amount of pressure and the size of the

pipe. The larger the pipe the thicker the iron should be. The pressure at 190
feet is 88 pounds per square inch, and No. 20 iron is strong enough for that, if

the pipe be not more than 11 inches hi diameter.

The capacity of an inverted siphon depends mainly on the three elements of

diameter, head and depression. The deeper the depression the greater the friction

and the slower the current. A straight pipe 11 inches in diameter will carry

five times as much water as an inverted siphon of the same size and head with

Qffoet.no teal 001 tanol to- to tun-rg g a

Hitch Law.

—

The rules of the common law relative to the rights to water
were unsuited to the wants of California, and therefore the courts have, by their

decision, established a new code, which was original here. Among the- principles

of tho California ivater code are the following:

The water of a stream may be led away from its natural bed and never returned.

Water becomes the property of the first claimant; but it becomes his property

only for the purpose for which he claims it, and to the amount which ho appro-

of Goiiaiifai on oh ^rrmnirrovoa aril oj gnhfroa ieoo fliw' ifsMw ynovut
The holder of a claim has a right to use the water without auy obstruction

from later claimants, who may, nevertheless, rise the water, if they return it clear

and uninjured above the point where the first claimant takes it.

If a miner after claiming and using water abandons it, and allows it to run
mto a channel claimed by another, the latter becomes tho owner.
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If a ditcli is cut for drainage alone, another may claim the water for mining.

When the waters of an artificial ditch are turned into a natural stream with

the intention of taking out the same amount at a lower point on the stream, they

may he so taken out, 'though the stream-had already been claimed by another title.

No person has a right to take the water from the bed of a stream in which
there is a prior mining claim that cannot be worked without the water.

Section 9 of the act of Congress of August, 1SGG, relative to ditch companies,

makes a material change in the fights of ditch companies. It provides:

That wherever, hy priority of possession, rights to the use of water for mining, agricultural,

manufacturing, or other purposes, have vested and accrued, and the same are recognized and
acknowledged hy the local customs, laws, and the decisions of courts, the possessors and
owners of such vested rights shall be maintained and protected in the same ; and the right

of way for the construction of ditches and canals for the purposes aforesaid is hereby acknowl-
edged and confirmed: Provided

,
however

,
That whenever, after the passage of this act, any

person or persons shall, in the construction of any ditch or canal, injure or damage the posses-

sions of any settler on the public domain, the party committing such injury or damage shall

be liable to the party injured for such injury or damage.

Under this act a ditch company acquires a title to the land on which the clitcli

is made, and to as much more on each side as may be necessary for the safety

or business of the ditch. The company has, beside, the right to run a ditch over

mining claims and farms on the public domain, on the payment of the actual

damage done. Previous to the passage of this act, if a ditch was located over

a mining claim of prior date, the miner bad a right to wash away all bis ground,

and if the ditch was damaged the ditch company had to bear the loss; but undci

the new law the ditch company has a better title than the mining claims of prior

location
;
and if the miner washes away the ditch or injures it, he becomes respon-

sible for the damage. iaoq odi bite
;
oonlq ni ji qooil ol teoq n ot

Conflict between Ditchers and Miners.

—

The first- conflict or case

under the law arose at Gold Run, in Placer county, where taliere was a large

extent of ground suitable for hydraulic washing, but it remained long inaccessible

for want of water or of outlet. Several ditch companies ran their ditches ovei

mining claims, and the miners notified the ditch companies that the ground there

would, after a time, be "washed away. The ditch companies replied that they

recognizee! the prior right of the miners and would move the ditches at their own
expense when the washing should get near to the line. Before that time came,

the act of 1866 was passed giving to the ditch companies superior rights. Early

in this year one of the miners, over whose claim several ditches ran, notified the

companies that he was rapidly approaching their lines with his pipe, and the bank
would soon be washed away. One company replied that they would move at

their own expense; another gave him notice not to come within 50 feet, or they

would hold him responsible for all damage done. He has been compelled to

stop because his profits would not have been large enough to cover the damage.
Proposed Grant of Land along Ditches.—The ditch companies liavo

solicited from Congress a grant of at least 100 feet on each side of their lines

;

and their wish upon this point deserves attentive consideration. If such a grant,

at least along the main trunks where not less than 500 inches of water are carried

for six months in the year without disturbing tlio claims of miners located pre-

vious to the location of the ditch, would encourage the construction of now ditches,

or would give longer life or greater size to those now in existence, it would bo

politic. These companies, by whose assistance $700,000,000 have been taken

from the ground, at a loss of $10,000,000 to themselves, deserve to receive some
favors, which will cost nothing to the government, do no injustice to individual

mines, and increase or keep up the supply of water.

Before the- passage of the act of 1866, granting the right of way to the ditches,

the Pacific Railroad act had been passed, giving to that road alternate sections

of public land for a width of five miles on each side of the line, and thus the

Central Pacific Railroad Company has become the owner of many miles of
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clitoli "belonging to different companies along its line; and although it lias net

seen fit to demand anything from them, still it is very unpleasant to- the ditch

companies to know that they are at the mercy of another association of later

date. The act of 1866 giving a right of way for the ditch companies secures

them against losing their: lines by future railroad grants, hut it. leaves 1them sub-

ject to fears that the land immediately alongside may be taken in such a way
as to prevent changes and improvements that might be required. In some
places where there are high flumes a strip 100 feet on each side of the, line Would
not be too much to be granted to the ditch companies

;
but in those,places where

there is a plailqj^jtqb ,iqqrq jpn
, ,

ft, plain SLir|ace^
r

thej.je vzpuld seem to.,be

no good reason for granting more than room enough to drive a wagon along. -

Measurement oe Water.—Water is sold by the inch, and usually an
inch is the amount which escapes through an orifice an inch square, with the

water six inches deep above the top of the orifice. That is called a six-inch

pressure. If a large quantity is sold, the orifice may be two or three inches

high. The mode of measurement, howeve a&afio’tuiufiifopmih;YIfmsBmCi 'places

the pressure is nine or ten inches
;

in others there is no pressure but the quantity

that escapes through an orifice an inch wide, and three inches high, without

qpressuM} 5s called-janfiinoh'sd } nsowiad '^buerxo el/m 'to 9 -0 bit' a.Uilz a IxrnoO .doita/I oi

In calculations made by machinists if is often necessary to use the term “an
inch of water,’

7 and by common consent that phrase is accepted now to mean
a supply of 4.032 cubic inches, or 145.86-100 pounds per minute

; 3,360 cubic

feet, 10,656 gallons in 24 hours
;
and 1,226,400 cubic feet, 30,410 tons of 40

cubic feet each, or 6,020,540 gallons in 365 days of 24 hours each. If an- inch

of water pass 200 feet fall it supplies an amount of power about one-tenth less

BfMPJfocf 9jfi ni xioia39ia9h heosda-nigjsd « no JLn iisocrab .yoh\l.

At the last session .-of the legislature of California a bill was introduced to

provide that 11 where the question shall be involved as to the quantity of running
.water sold, purchased, delivered, or used, and described by “ miner’s inch,” it

shall be held and declared that a ‘miner’s inch’ of water shall consist of two
and one-third cubic feet of water passing a given point in one minute; ofrtime, or

seven and gallons of water passing a given point in a minute, or 145
1%6

g
-

pounds of water passing a given point in a minute.” The bill was referred to

the committee on mines, which reported a substitute, providing that a a legal inch

of water sold for mining, agricultural, or other purpose, is hereby declared to be
what water may pass through an orifice of one inch square, through plank of one
inch in thickness, with a pressure of seven inches measured from the centre of

the orifice to the surface of the water : Provided, the water
.
shall be delivered

from a box in which the water has no motion except that caused by the flow of

the water to be delivered from that particular box.” Both the original bill and

;
ttewbfetifutre twpreiindeffibitely'Wsitponpiiiy iffhptobjectiiOnSJto ffe(SnbsJatnte>rwje!TO

that it might be as well to let the miners and ditch companies agree upon their

measurements as well as upon their prices, and that some companies which had
long adopted other modes of measurement would be inconvenienced.

:

llufeEkrAn(frA®E^ rBUWA CANARiCeMTnVWy/stEfiT
this company, under the present organization, is a consolidation qftlie ditch and
mining property formerly owned by a number of different companies. It extends

over a. vast range of country, and embraces many valuable mines. The main
ditches ^rmffonstructedi:duriB^i4l^jy&a^(k8^ffm4tS5

,

^xMic2n{a&eii efcteihi&ses

of the smaller ditches and consolidation of the larger have taken placo at different

times during the last eight years
;
that between the Eureka Lake Water Com-

pany and the Middle.Yuba Canal and Water Company was on the 1st of August,

1865. All thejijEmeip'ertyiofdtliis conqjaut^as since bcentfcran&feared t(atao(it>5J|)Ra-
tion organized for the purpose in the city of New York, the transfer having taken
effect on the 1st of January, 1866. The following statement is derived from the

superintendent, Mr. Kicliard Abbey r Capital stock, ^2,250,600. The first eost
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of construction of all tlie works would be -difficult to estimate,- but would prob-

ably not fall far short of $2/000,000. The cost of the Eureka Lake Water' Com-

pany and Middle Yuba Canal and Water OompanyjSdpito.perty was $1,600,000;

length of main ditches and flumes,.100 miles; supploineiital, 60/ capacity, 5,000

inches1

. Estimated amount of gold taken out by the miners supplied with water

by this company during the last five years, 82,000,000 per year.

Mr. George Black, civil engineer, thus- describes the. district of country through

which these remarkable ditches run, the prevailing systems of mining, and the

ahdfilffdhfsii 'o: hud
/
aehmqrrroo rfoiiB od,t of-hsfnn'ig oof of doom oof od ion

The mining section of country supplied by the Middle Yuba canal is situated in the north-

west of Nevada county, and commences at North San Juan.; it thence extends, on the south

side of ’the Middle Yuba river, to its junction with the Main Yuba; thence, on the south-

easterly, side of the Main Yuba, by Sebastopol, Manzanifa Hill, Sw.eetlan.ds, Buckeye, Birch-

ville, and French Corral, a distance of about six miles. r r • -
r r

At Junction Bluff, a spur from Manzanita Hill, the Middle and North Yuba rivers, join

together and flow in a southwesterly direction, for a distance of about eight miles, to the, junc-

tion of the South Yuba, at Point Defiance, three miles below French Corrah

From San Juan to a point about a quarter of a mile below Junction Bluff, the north edge

of the mining ground is at a distance of about half a mile from the river, and at an elevation

of about 800 feet: above it, having a gradual inclination to the water’s edge. From this point

to French Corral a slate ridge of hills extends between the northwest side of the mining

ground and. the river. On the south it is bounded by a low ridge of hills, which extend to

the South Yuba. Along the north and west sides of these hills, and in the intervening val-

leys, part of the company’s main canal is situated, together with the branches and reservoirs

belonging to it.
io yuqqrrg it

"I he mining ground from San Juan to French Corral -is 1 composed of a succession of gently

rounded gravel hills, in length from one mile to one mile .and a half each, separated by ravines

;

the width is more contracted in some places than ip others/; on an ayerage
:

it may be taken

at 1,500 feet. The depth along the centre varies from 150 to 200 feet, diminishing towards

the sides. The deposit rests on a basin-shapecl depression in the bed rock; which is composed
in some places of granite, in others of either trap or transition slate. In those places where

the superincumbent gravel has been washed away; the bed rock is exposed, to viey, and pre-

sents a similar appearance to- that of the present river, which flows several hundred feet

beneath. The water-worn appearance of the rocks, all the angles and projecting points of

which have been rounded off, show very plainly that at one time a powerful current of water

'tiuftllaw Jw fl]!¥ fbvdf'thCM.1ftroq xiQvrg c ‘gufsanq latew io iooi oror.ro mrilj-ono iffin

The gravel hills are composed of layers (in some places almost horizontal), of sand, and
gravel, intermixed here and therewith streaks of clay. The upper layers are composed ot

sand and fine gravel ;
the gravel becomes coarser as the depth increases. The lower portion

is composed of boulders and gravel cemented together into a hard and compact mass, resting

on the bed rock. Gold is found throughout the avhole, of this deposit ; the upper 50- or 60

feet contain it only in very small quantities'; it increases with the depth, the lower 20 to 30

feet lying above the bed rock being invariably the richest. The gold is what is usually

termed “ fine,” being in.very minute scales, in some cases almost resembling the fineness of

Gold mining was at first only carried on in the beds of fivers and ravines or along then-

banks, where 'coarse gold was foufid;Hvith comparatively little labor or expense .in the.extrac-

tion of it. When these places were partially exhausted the attention of miners was turned

to deposits such as these under notice, which could only be made available by a large supply

of water, brought in over the mining ground at a high elevation. It was to attain this object

that a number of miners joined together in 1853 and organized the Middle Yuba Canal Com-
pany; and commenced the construction of their works. When they were completed, a new
system of working was inaugurated hero, by which water was made to replace the labor ot

men. Practical experience has since then proved that the more water is used the more eco-

nomically and effectually can the deposits be worked. The water is conducted from the flume

or ditch into tfi§^m§asuring box, 12wffL?^FfeqffSre’/W‘ tfibrM0£Pbf
two inches in depth, and extending along all the' sides. Th6 water is allowed to attain a

depth of six inches above the centre of these orifiops. The measurements are niade accord-

ing to the sectional area through which the water flows ; for instance, 20 inches in length by
2 inches in depth is called 40 inches in miners’, measurement ; 50x2=100, and so on. The
discharge is regulated according to the demand, and is allowed to flow during a working day

k5fo(pd5bfir@i JAs'fijabic foot, ona.liSHIki SF^a^ns]rHqoa^xBBk&iTjlxs’(jsrc^QS|fu 1IA
The-.waterqfrom the main canal, or frpin ,the

:

reseryoir, is earned over high flumes and in

branch dityh,es to the different,hills, where pleasuring, boxes are fixed to receive it ; from these

boxes it flo>vs through pipes to the different companies at work. The main pipes at present
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^ made ^of sheet iron one-sixteenth of an inch in thickness, firmly tfvoted together;
(.8,000 *ee

j
ai

‘

e ip use 011 the different hills. ) The lengths are usually about 12 feet
; the

diameter from 11 to 18 inches. The main pipe is connected to a cast-iron box. placed as low
down as circumstances will admit; to this box pipes of a lesser diameter are attached, at
different Sides, so that, the water call he thrown Oil different points. At the extremities of
these pipes flexible tubes are fixed, to which are attached nozzles with metallic ends. The
dianieter of their orifices is two to three inches. The nozzles are pointed against the hank
which has to be removed. The water used varies from 200 to 1,000 inches

; 1,000 inches,
miners measurement, equals 26-J- cubic feet, or 197 U. S. gallons

; in weight, 1,630 pounds;
being a constant discharge, under pressures varying from 140 to 200 feet. This colossal
ten ce bi ought to bear against the hanks cuts and breaks them away to within a few feet of
the bed rock. Blasting is resorted to to break up the cemented gravel ; sometimes long drills
and sand blasts are used, with only a small quantity of powder. Where the crust to be
removed is too thick for this a drift is run in a little further than the height of the bank, and
from 1 to 20 kegs of powder are used, according to the depth of the hank to be lifted.

.

Ju tae centre of the hills the hard gravel is generally from 20 to 50 feet in depth. A drift
is iun in on the bed rock, and from 50 to 175 kegs of powder are used at one blast.

borne miners think it more economical and profitable to drift. They construct parallel
tunnels 100 teet apart on the bed rock, six to seven feet in height, running into the cliffs
and connect them together with cross-drifts. The connecting walls are washed away by
hydraulic power, which causes the entire cliff to settle down and break to pieces in its fall,
lhe water is then brought to bear on this mass with such force that it sweeps everything
awray through tunnels constructed in the bed rock. Timber sluices are laid through these
tunnels, varying in width from two and a hall' to four feet, and 18 inches in depth. The
grade is usually 1 foot in 15. Two sluices are sometimes used in the same tunnel by different
companies, from two to two and a half feet in width each. Larger sluices and heads of
water, with a smaller grade, seem latterly to he preferred as more efficient.

be 1
, end methods are in use for tire effectual saving of the gold. In some places the bottoms

o the sluices are paveo with rounded stones of oblong shape, the lesser diameter beino- about
Inee inches. The gold, as it is carried along’, is deposited in the interstices between them.A clean up is made in every 10 or 20 days. In other places blocks are used, saw® across
t e giaiu, arid about two feet square and Six inches in depth

; a ba ten two inches wide and
two inches m depth is placed between them across the flume, which forms a hollow of four
inches m every two feet; in these crevices the gold is deposited. These blocks, of course,
wear out very rapidly, and have, about once in every two months, to he replaced. The
velocity of the water is so great that rocks weighing from 100 to 150 pounds are often carried

? oat •

0 Cl
}
n'

erit through the tunnels. The entire mass is precipitated over falls from 12
to _0Teet m height, which breaks up the boulders and cement

; the fragments are taken unanew by other sluices, again precipitated over falls, which operation is repeated several times
before the liver is reached, several hundred feet below. In several places nnder-mirrent
sluices are, used. At the end of and in the bottom of the last sluice-box a grating is con-
structed oi iron.bars, through which a portion of the fine gravel, clay, sand, and water is
separated from the larger particles, and drops into a set of more gently-graded sluices under-
neath, varying- in width from six to eight feet, through which they are carried off by the cur-
rent in one direction, while the main body of gravel and boulders is dashed over the falls, to
.

again taken up by other sluices, along writh the tailings from the under current, and sub-

reached
IleW Same °Pera^0U > which is thus repeated several times before the liver is

1° show the enormous advantages gained by the present system of working, compared
with those formerly m use, I may add that, taking a miner’s wages at $4 per day. the cost
of extraction of a cubic yard of deposit will be as follows

:

^

|With the Long Tom 1* 00
While with the powerful means now employed it is only 20

i -re:
consic

'

Ierakly greater quantity of gold is retained by this operation than by any other
hitherto employed. Quicksilver is used more by some miners than by others, distributed
through their sluices so as to form an amalgam with the gold. They have no fifed rule to
guide them m its use.

r
i;

e workspif the Middle Yuba Canal Company were commenced by the construction of a
small ditch from Grizzly canon (a small stream which falls into the Middle Yuba) to San
Juan, lhe water supply not being sufficient, the ditch was enlarged in 1855 to its present
size, while the works were extended from Grizzly cauon to the river, across which a smalldam was built. It is situated about three miles below Moore’s Flat, the latter place being,m altitude, about 1,500 feet above it. The distance from the dam to San Juan is 22 miles,
ana tour miles further to the termination of the main canal, at the Sweetlands creek reser-
voirs.
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Four receiving reservoirs hold the water which flows at night and on Sundays

—

San Juan reservoir, having a capacity of discharge of .. . . 3,300 inches.

Manzanita Hill reservoir, having a capacity of discharge of .... 2,000 “

Northrup reservoir, having a capacity of dftcharge of '3,500 “

Garden reservoir, having a capacity of discharge of 2,000 “

Total rfSSISJSfa xu 8,800 “

The various hills are supplied either by branch ditches from these reservoirs, or directly

from the main canal. ;
mv ;

The branch ditches are connected with high flumes which span the low ground ifflervening

between the ridge and the mining ground. At San Juan a high flume connects with the

,m[aim eawaJ. odt eradW .labwoq to ytiiaanp iJmua a yhto oi*' 8J88Ld. basa l

The length and greatest height of these flumes are as follows :

San Juan aqueduct.....
Mazanita Hill aqueduct
Buckeye Hill aqueduct.
Birchville Hill

Length.

Feet.

1 , 200
2,000

400
1,000

Height.

Feet.
‘48

54
35
40

The aggregate length of the branch ditches is about 12. miles.

The dimensions of the excavated part of the main canal is as follows : bottom, four feet

;

top, seven feet ; depth, three feet; the grade from the dam to Grizzly canon is 10 feet per
mile, and from there to San Juan, 12 feet per mile.

The dimensions of the ditch from San Juan to Garden reservoir are : bottom, three and
one-half feet ; top, six feet ; depth, two and one-half feet

;
grade, 12 feet per mile.

The main flume is of the following dimensions : bottom, four feet ; depth, three feet, with
same grade as ditch.

The branch ditches are : bottom, two and one-half feet
;

top, four feet ; depth, two feet

;

grade, 1 2 feet per mile.

The safe capacity of the canal, as it is at present, is equal to a constant stream of 1,500
inches for 10 hours, miners’ measurement, or 3,600 for 24 hours= 38 cubic feet per second.
The cost of the works has been as follows :

Construction of canal from river to Mazanita Hill $261, 765 83
Construction of canal from Mazanita Hill to Birchville Hill, together with pur-

chase from Sweetlands, &c 31,237 50
Expenses and improvements, to May, 1857 70,954 29
San Juan, Mazanita, and Jones’s reservoirs 18,099 29
Purchase of Grizzly Company’s works, at San Juan 10,000 00
Purchase of Pollard’s, at Buckeye Hill - 1,500 00
Sandy creek extension - .. 3,625 00

Total cost to June, 1858.. — TT _. 397,201 91

* * * * * * ,
* * *

Water sales, receipts and expenses of the Middle Yuba Canal Company, from Jan-

uary 20
,
1856

,
to July 1

,
1864 .

Sales. Receipts.

January 20, 1856, to December 1, 1857
ilppp.mhp.r 1

7 1857^ to .Tflonory 1
7
1859

$164,834 45
167, 113 58
172,432 54
378,940 78
123,153 80
68,726 01

$142,615 48
148,689 74
144,375 39
369,577 81

109, 480 87
62, 283 43

January 1, 1859, to January 1, I860.

January 1, 1860, to January 1, 1863 —
January 1, 1863 to January 1 , 18fl4

January 1, 1864, to July 1, 1864. ...... ....

1,075,201 16 968,022 72

Expended in construction of extension ditches, reservoirs, and other improvements, and
working expenses in three years, ending January 1, 1863, $132,535 70.
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Statement of icater sales, receipts and expenses from January 1 , 1863, to June

tS ledomeCE of ,0081 ,t!%A8feiY3-udo L rn sidl giml'iov/ ;o aaanyqxa o;IT
' ‘4±

£83 ,£$

008 ,22

008 ,73

sse.ia
non cm

Date.
00£ ,0

000 ,02

ooo,set
nno raff

000 ,8%% -

January

S5"t. ::::::::

April ,

May
Jupe
July...:
August
September
Qetober
^JoVember
December

1864.

January
February .

Mareli. . :r.

Apriisj -fesdeUdifrif
May .

.

June ..

" TTfCmf'OOI IK

Total...'.:

Sales.

$10, 819 40

7, 497 20
11, 522 40
10, 998 00
14, 124 GO

10, 333 80

8, 352 30

12, 941 . 20
10, 144 30
10,351 60

5, 926 20
10, 142 80

11,011 80

7, 863 20
10,200 60

:» 1A163 0Q
10, 666 45
12; 818 66

191,879 81

Receipts.

$9, 204 04

8, 358 76
6, 981 96

7, 963 02
6,077 40

9, 368 70

6, 198 93
. 7, 895 48

8, 159 41

8, 900 45

9, 025 66

12, 347 06

10, 615 92

5, 678 24

5, 955 87

22, 882 05
8, 429 63

8, 721 72

162, 764 30

o
-,5

ce
:

p„

u S

5

$650
650
600
625
650
600
650
650
550
575
650
615

650
650
650
650

* 6§

11,340

.1981

Working expenses. . eaod baa aJivafiD

yp.,R flo-rrW

fc£)

cC

o
a

$700 00
700.00
700 00
625 00
607-00
535 00
457 50
415 00
415 00
700 00
4J5 00
415 00

415 00
415 OO
405 00
405 00
405 00
405 00'

9, 134 50

II

s
£

1 >
o

fco c
C5

$242 75
21 2- ,50

243 87
130 75

'

. 467 63
226 75
97 31

334 65
69 00
7 50

267 63
• 52 00

247 77
710 62
539 62

j 234 80
157 74
87 75

4,330 64

: V>5

ct

rt

•u
a
C3-

,5
c
3m

07i

$915 46
48 04
5 61

81 87
Oil 72
20 75
164 40
745 75
102 17
30 75
567 48
44 30

113 76
169 05
29 06

250 04
69-. 28

0 169 67

. gfffofq I

$34
U

R

.3, 397 66

911

jfoix

1
o
Pa

CD

hIo Jioi'i

2d

8 fi
39 50

UAUA.wd

176 25
vyrimw

452 50
20 00

CO'

. ,

409: 72;

515 90
9 75
2 00

51 50
122 75

6, 302 20

. . .rairW

p ,’iodnT

sahas'/OiL
* r® r
-'f90gIIXJ.

- §,

Jj

$2, 542 46
1,724 54
1,557 48
l) 502 12
1 , 794 35

&j§k 50
,

1;
I
545 46

2, 209 40
1,588 67

1, 333 25
5,980 29
1, 128 30

-1. 836 25

2, 400 57
1,633 43
m 542 44
1,308 52

1, 435 07

34/505 10

f F itarrorr.A

.98011The receipts from January 1, 1860, to January 1, 1863, (three years,) have
amounted to $369, 577 8 1.

While the expenses have been;.-:::: :::::: :::::: v.v.v.v.v.v.v.u.v.*.V.V.V.v
* *132,535 00

f8 272 . . t.
jovIianomC

Oh 80tR*et receipts-. : •- -- -. : *.*.

*

*
-. : .'.v,v.*.'*287, 042 81

00 000,30 ... ictuu. 1

Oh 870 ,£ ©axralafi

And the receipts from January 1, 1863, to July 1, 1864, (one and one-half year,)
Faye amounted to $162,764 30

34,505 10

: £381 ,11 te

0G •
g/Net receipts..,..

, iv™, <seil 60 128,259 20

* * * * .jJlH WAIK $.3
*

In addition to the supply derived from the Middle Yuba, the canal also receives part of the

08 from thence into the flume
In like manner the water in Eureka Lake Company’s rei^rypjiri after being Snow

Point, Moore’s, Orleans, Woolsey’s Flats, and at other points along the hortli side of the
ridge, falls into the fiver, and also flows into the flume. V'

" "

'98*390^9 lefopqg!
Very extensive mining operations have been carried on for some years on this section.

Tunnels, amounting in the aggregate to thousands of feet in length, have been driven through
the bed rock to insure the fall necessary for the sluices. These tunnels have cost from $15
to $25.per foot run

; some have taken years to complete, while others,
construction.

.....

^ «JgAN Hill.

—

The Eureka Claim embraces 80 claims of 180 feet by^Qjfe^fcj-conse-
quently an area of 26$ acres. The depth of the gold-bearing deposit is 100 feet to 175 feet. The
north edge of the granite basin on which it rests is at cm elevation of feg^AVgjjtijg Mjjdjdle

Yuba, which flows beneath. 500 to 1,000 inches of water, per day, supplied by the Eureka
Lake Company, are used through three iron pipes 12 inches to 14 inches in diameter.
Upwards of five years—from August, 1835, to Octbber, 1860—were l

iakeii td odnstruct a
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tunnel so that the gravel could be worked to the bed rock. The expenses incurred before a
dividend was declared were $142,000.
The expenses of working' this claim from July 24, 1860, to December 21, 1862—two and

one-third years—were as follows

:

Canvas and hose.i&iaaaxa-sabJ.'.'ii 1

Purchase of claims
Water I

Labor, quicksilver, tools, &c
Lowering tunnel .

Lumber. &
Powder V L

f

T
- - • --- -

- a I a
Proceeds from claims...

a o3
to

Nbt profits:-..

at s*e ,s$
I

es te$
I

at'

o
cr

' '

Q3 o
53 3

•
sTufevaJt -

r
—

jie$ oor$ 102 01 GX8 ,ox# .

a ve» -« - I

$4, 654
22, 800

67, 800
51,952
20, 000
6,400

20, 000

193, 600
287, 200

93, 600

During the period of two and one- third years, eight months were lost in lowering the exist
ing tunnel, so as to obtain the requisite fall for tire flumes.
December 2l, 1862, to April 1, 1863—three....... T

00 -jjg02Expenses for water
Labor, quicksilver, &c .

.

V8 832 J 02 221
I

f t 201
' 22 fff ,r 00 02 2V Of.

Proceeds frbm claii
T92
*.r. - - -

~ 'r 77 • - -

00 09
OS V
09 T92

00-3.!.*- -J

00 2Xt
00 00T
oo an

t ->) -3-K-

22 9S8 JN(|t2pirflits . . <K gft ... I? Jig. . 1 .00.211 .

.

va ooi ,2 T oo eta eo obi 29 ore 1 oo an
ft fC9 X I ev 0 90 02 89 082 |

00 201
In Juno, 1863, this company Was regularly

Francisco. The following is a detailed accou
vOSfl.I i 27 22T IvgOo! 0 gVVS [00 201

and one-fourth months

:

nrn nr* no009
-029- 1

.029-

022
STS
029
-&HI-

029
"deb"

029

oo see ,oi

x ,11

.
07 888 ,e

.£t-axki-i.
ji eei .8

et ooe ,3

99 520 ,e

08 888,01

oo it r ,ot —
09 X28,OX ....

02 920,2 ....

, J.Q 2X9,01

78 c.BG ,2

-•••

$11, 000
8,000

19.000
50. 000

31.000
. Y'uiii'iuy X

08 IX0.II
’051:1)5^
09 002 ,0 1 ..

the otfice established in Sanincorporated, and
nt of expenses and receipts since then :

Receipts and expenditures of the Eureka Gold Mining Company'^ Claim from June 5, 1863,
i to August 111 1864. 1 '

! v

Cash, S4**® -
8
.
9
-
bTr

[? 1
.
I
-
i.j&h -

n
i- '-

(

;
2
-

?

aa
$l$fJM£56

Expense, lumber, candles, coal, merchandise, incidentals — . 4,563 42
Claims Pi¥. [ s

i

0:1 ” 602 50

§-ose-,‘ xmrd i'zmrr vsrdt) -,€981- ,-f -ym-anfif,- ar-,066-1- -,£ -yxsBfteL- -moil
Eew^gr . .... .1 ...

*--- v- ------- -.-.-.-.-et bsMfMUal?
" v-v.v.v.v.v-v.v-v-v.v.v-v ssad'dTAfbaaeiiaqxa 49

rtOS:
‘ *

:

:::• ::r; z:z:::z ;
- - - ; ijis.-eioidoett teE? 08 40

Dividend account 66,000 00
Balance 4, 078 45

(pmoy Earf-orto has ono) ,1981 ,1 ylnb ol ,8981 ,1 ywuraxiL moil aiqieaaxMl off A,

08 19?,U?9I$ ;..... ... .....of bstxufOHf^iBggdM

01 505,18 ......... ......
August 1 1, 1864 :

Cash i'ecbived from claims from June 5, 1863, to date.. ^ $147, 529 90

SAN JUAN HILL.

Avera<H)0?Hfl4 vfM. Jimdw .yHxsq&oU ojfxxl .iibcJoK xmaiB ad! To uovraaer aril moil
feet .y/n;q_! 100

airfor3m ^
3r)0i 455J ourrii 3 ofiif eo -ni: mow ?’<

Water
Special expense .•®01rI .

9/W.wai.ewmi oala dob /^fffdff2.f2u,(}WP7^
Tfwuapz Birli no emoy omoa roi no bonxeo n9od avail grxoxlwxaqo ^.aiarra ovianoJzgu.’WTaqX

dgrro'iiIFaavrib rxoodbv’nrl *rIJga9fat io.df Id sbaB’gii’o'/fi'oTaiFgorjigc' 933 aT^nfJ'mfoma .amaQiiT

31$ mor'l laoo ovad elamuxi esadT .a9oixrla 9iit xol ymaa909n 11 fit ©d4 omaux ol Joox

^^¥b^ifhdfe9-6fa?M39.©fe

.

(
plal.q/oo?_ot amay nedfil djsd omoa ;_xtm ioo\ia|^

nou brianoc

G

Cash

-oanoo-^wt
ad T J09I 5

iaai 081 lo anxinla 08 aaoBidrae raixiO bJourcl adT— .J.IX

T 7Ur *'T^r

mm
oj’Tem l)I)T atTiadqab’,

§ *rnh’Kf-blo"g ©HIJo* rlfqafl5HT " .aaroS’^OS'Id bom ax
S4, 674 44

Tbo
7 / ,

® U u“ULiy y.SVty m GUUU., j-cwu

lire total cost ot extracting, including water, per cubic yard ...

44
20
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MANZANITA HILL. -Wj. (r/Ra aj, r(p mg ggdjfrgag

McKeebv & Company’s Claims, average length 851 feet by 315 feet, square
.• pfl JoAiffirana.epJ pAafioTM 28, 240

Average depth, feet 4 PJ?i

.

9
.
81‘£ .4^x,fiXf JiQS.^iQSIS ivHQT1- 81 noinun q^O

Amount of gravel, cubic yards — . nii^yPflfi.^a.tPP.cv2.t2 npijsvalu.a
f

|
i 191, '4‘w

Cash received from claims———
Construction of tunnel *<i ..

Water .---mu. j . .&.
Expenses^ . . . . a a. . ..... -

Dividends paid

rarrurn our rlorriw rsnaomn .emstarxo
... $368,932 78

$18,000 00

teo3.oa 581,555 25
142,717 53
126, 660 00 ISTo eray
, 368, 932 78

This claim has been in operation since 1855. The total quantity of water used has been
339, 374 inches, the price of which has varied from 50 cents to 20 cents per inch. The aver-

age quantity of gold, 30 cents per cubic yard. Cost of water, 1\ cents per cubic yard. Total

cost of extraction, including water, 20 cents. The shaft sunk from the surface of the bed
rock to the sluice is 169 feet 10 inches. The size of the claims is 180 feet by 80, or one-third

of an acre in area, (each company owning several claims.) The average quantity of water
required for the complete working of each has been 18,614 inches

;
at 20 cents per inch,

$3,722.
'

° j '“I

The Middle Yuba Company’s receipts over expenses for 12 months ending July
1,1864.... $85,506

The Eureka Lake Company’s receipts over expenses for 12 months ending July

1, 1864, were, say -girfgh-isSBVr * sarfofifrHBTUsYo'Ukfrdo-i
14-5,000

Net receipts - 230, 506

* mm* mm * D8UDJ3 i&QOi£i&Tu. M
The safe capacity of discharge of the canals of both companies, being a constant stream

during 1 0 hours, is as follows :

Minors’ inches.

3, 000
750
250

Middle Yuba canal 1
,
500

Eureka Lake canal
Miners’ canal
Other districts

5, 500

5,

500

inehes for ten hours, equal for 24 hours 13, 200
20 per cent, deficiency in supply, stoppages, and other causes 2,620

10, 580

Say 10,000 inches per day, &c.

#
.
# •¥ * *r * * -V *

In reference to the Eureka Lake canal, Mr. Black makes the following remarks

:

The section of country which can be supplied by these works extends over a large portion of

Nevada county, commencing at the junction of the North and South Yuba rivers, four miles
below French Corral

;
thence it extends in a northeasterly direction between these rivers toward

the summit of the Sierra Nevada. A main ridge between these rivers gradually rises from

1,500

feet, the altitude of French Corral above the sea, to 8,000 feet on the summit. Numer-
ous lateral spurs, with ravines separating them, extend from the main ridge on each side to

the rivers. In most cases the mining ground is situated on benches near the extremities of

these spurs ; in some, however, it is situated in channels between them. From French Corral
to Eureka, a distance of about 32 miles, the average width between the rivers is seven miles

;

from thence the width gradually increases to about 16 miles on the summit of the mountains.
The first portion is that in which the mining section is situated, and comprises an area of

about 175 square miles. The area of the different places where gravel deposits have been
found may together be about 15 square miles. The deposits in addition to those from French
Corral to San Juan, already described, extend on the north side of the ridge by Badger’s
Hill, Grass Valley, Eurisko, and further up by Woolsey’s, Moore’s, Orleans Flat, and Snow
Point to Eureka ; and on the south slope of the ridge from Montezuma to Pleasant Hill,

Cherokee, Chimney Hill, Columbia Hill, Lake City, Bloomfield, Relief Hill, and Mount
Zion. The thickness of the deposits varies from 60 to 200 feet, nearly similar to those before
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described at San Juan, save that they are not so rich in gold, and are more intermixed with

seams of clay, which render them more difficult to be worked.

From Eureka to the summit of the mountains no deposits have been found. The geologi-

cal formation is mostly granite and gneiss, which rise into high and rugged peaks, some of

which attain an elevation of 8,500 feet above the sea. The Middle and South Yubas, with

their tributary streams, such as Canon creek, Pass creek, and others, take their rise in these

mountains, amongst which are numerous lakes from 20 to 400 aeres in area. The Canon
Creek lake, situated at the head of Canon creek, about four miles west of the summit, is the

largest, and forms the company’s principal reservoir. A substantial dam formed of blocks

of granite has been erected across its outlet. The transverse width at bottom is 120 feet, its

height 70 feet, and length from bank to bank 250 feet. The front is protected with two
layers of 24-inch lumber, well secured to the face. An arched sluice is constructed through

the dam, by which the flow of water is regulated from the interior. When full of water, the

area of the reservoir is 500 acres, the average depth of water 42 feet, and its contents

935,000,000 cubic feet of water.
nsachaj

Sources of supply, from the middle of April to the middle of August, are derived from the

mountain streams, which become swollen from the rapid melting of the snow, and afford a

four months’ plentiful supply. After that date recourse is had to the reservoirs.

riiJjBw' do vtiJnnnp eharava adT vahcrxnoo doaol morn nr ©toe xnT'i

Cost of purchases of ditches and water rights

Miners’ ditch and reservoirs cost

237, 900

174,250
35. 000
8. 000

2, 000
23. 000
51.000
12, uOO

256, 000

7, 000

806, 150

Management, law expenses, &c., 20 per cent - 161, 230

966, 380

EUREKA LAKE DITCH.

Cost of purchase of small ditches, water rights, &e
Eureka Lake dam
Lake Faucherie dam.. --

Smaller dams
Magenta and National aqueducts
Storage reservoirs -—
Iron pipes to San Juan - -{{el-

a

Main canal and flume
Saw-mill -

$57, 900
180, 000

The following is a list of the storage reservoirs named in the above estimate, with their

capacity and cost

:

Locality.
No. of

reservoirs.

Capacity
in inches.

Cost.

"RiTTfilra _ _ _ .........
r
1 50 $300

1,000
3,000

Snow Point . .... 1 2, 500

Orleans . _ _ 4 500

Moore’s _ 4 800 6,000
7,500Woolsey’s 3 1,000

Relief Hill 2 si9vn aasAt ,xxd9wiod_o •jrhjjyaH 300 1,500
HI 'vomfielrl ... oO ddgia-rT

nqsa axxxxvx

500 1,500
2 000 5, 000

iiriifff ft? '250 1,500
frTl 7,7,ly Hill ______ . .... ...... 3 ai If <19797, oxl ,erf 100 1,000

Columbia Hill tax £6 gr/ocb 4,500
4, 000

15, 000
aaxylfpnffir 10, 000

4, 000flherofcee. .... ii doityt i 500
£9X8 pliT 700 2, 500

10, 000-hput _o_t nprnbpa.qr ehppqop.qu J. .aelxni eji )3 eft trxoc
3, 000

V 1 ( /nsuvn t Hi rl o’o, ...... m\ •xln .nnggon 1,000
xng 200 1,000

ruuoM bnn.Jlill dexlsll JfloxtfxrooiS pfrii’J adeil ,IixH < 33 21,150 71,800
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The average annual water sales of the Eureka Lake Water Company, according to the

annexed statements, amount to $161,369, over and above expenses of management, repairs,

&c. Deducting 10 per cent, from this for bad debts will leave a net income of $145,233.

Some idea of the magnitude with which mining operations are carried on along this ridge

may be inferred from the fact that since 1850 the annual quantity of gold transmitted to San
Francisco has amounted to from $1,500,000 to $2,000,000.

So great has been the quantity of ground washed away, that many of the ravines are cov-

ered with a depth of 20 feet and upwards of tailings from the sluices, composed of sand and
gravel. The fall, therefore considered necessary for the sluices, of one foot in 15, can only
be obtained in those places that are situated above the rivers, such as those in the San Juan
district, and higher up the ridge at Badger Hill, Grizzly Hill, AVoolsey’s, Moore’s, and
Orleans Flat.

In order to obviate this difficulty of want of fall, tunnels are being constructed at different

points, which take from two to five years to complete. Some of those I visited are through
granite or trap, and cost at the rate of from $20 to $60 per running foot. They are six to

eight, feet in width, and seven feet in height; when completed a flume will be laid through
them and extended a long distance down the ravine. All the tailings with which a ravine is

incumbered will be carried away through the flume by the current of water. After the present

year, many of those tunnels now being constructed will be finished, when numerous com-
panies will be enabled to work, wffiich are now precluded from doing so on account of insuf-

ficiency of fall in the creeks.

I annex a detailed statement of the localities supplied by the Eureka Lake Water Com-
pany, and the amounts realized during one week ;

it is a fair average statement of the weekly
sales during the year.

Water sales of tlic Eureka Lake Water Company for the week ending July 5, 1862.

Lake City, Grizzly Hill, and Kennebec
Snow Point
Woolsey’s -

Moore’s
Orleans . . ^ •

Pleasant Hill
Cherokee
Bloomfield
San Juan ..

Columbia Hill

Ohimney Hill
Relief Hill

Eureka

$175 00
62 16

407 09
243 84
169 14
32 50
208 02
10 50

1, 3C5 67
853 83
4S4 35
212 17
6L 50

4, 189 77

Abstract of monthly reports by secretary of the Eureka Lake and Tuba Canal Company.

Water

sales.

Receipts.

Expenses

of

regular

em-

ployes.
Expenses

of

repairs,

&c.

Due

for

water.

Cash,

net

re-

ceipts.

1866—January $10, 079 51 $4, 856 71 $3, 142 17 $895 36 $5, 235 01
February 25, 965 33 13, 740 97 3, 107 58 976 71 i2, 242 1

1

> $10, 4/0 do

March 30, 173 51 27, 109 38 3, 615 92 1,019 05 3, 065 76 22, 474 41
April 24, 866 78 26, 496 69 3, 479 15 2, 855 27 18, 946 37 20, 162 27
May 21, 823 65 17, 898 09 3, 563 49 4, 086 87 22,871 93 10, 247 73
Juno 27, 715 34 30, 537 58 3. 575 66 2, 416 20 20, 049 69 24,551 72
July 23, 885 24 14, 259 98 3, 366 30 3, 802 05 29, 674 95 7, 128 63
August 20,392 41 19, 705 42 3, 462 29 2, 740 31 30, 361 94 13,612 47
September 26, 093 80 20, 873 18 3, 358 55 3, 103 99 35, 582 36 14, 581 01
October 21, 836 95 25, 692 60 3, 317 49 6, 966 90 31,726 71 15, 945 97
November 18, 474 98 17, 028 62 3, 392 99 9, 700 96 33, 173 07 4, 366 78
December 19,590 32 21,812 66 3, 592 97 3, 059 87 3®, 950 73 15, 442 78

270, 897 82 240, Oil 88 40, 954 56 41,623 54 158, 989 23

1867—January 17, 615 69 16,611 30 3, 633 74 387 04 22, 705 36 13, 112 87
February 16, 989 64 12, 995 83 3, 187 32 1,427 68 26, 699 17 8,956 81
March 20, 524 74 17, 104 16 3, 155 96 338 93 30, 119 75 12, 166 89
April 23, 027 48 22,791 20 3, 361 01 1, 782 76 30, 356 03 17,647 43
May 19, 475 72 22,375 81 3, 559 99 3, 04u 33 27, 498 81 15, 775 49
June 25, 353 35 23,944 15 3, 566 82 3, 276 65 29, 192 97 17, 100 68
July 18, 138 69 15,518 00 3,515 49 2,237 11 31,813 66 8, 765 40
August 25, 114 14 22, 935 76 3, 463 50 2,374 10 33, 992 04 17, 098 16

366,239 45 154, 276 21 27, 443 83 15,864 60 110, 623 73
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French Corral.—-The Nevada, Water Company was organized and incor-
porated in New York in November, 1S5S. It then purchased the Shady Creek
and Grizzly ditches, and now owns, in addition to these ditches, a large extent
of mining ground The Shady Creek ditch was located in January, 1851, and
die Guzzly ditch in 1852. Both were constructed for the purpose' of conveying
water from Shady creek (a tributary of the Yuba river) to French Corral.

°

The Shady Creek ditch, the only one in present repair and use, has a running-
capacity of about 2,500 inches, miner’s measure. Its width is eight feet at the
top and six feet at the bottom, and its depth three feet, having a grade of about
14 feet per mile. Its length is about- 12 miles, and with the exception of some
4,000 feet of flaming is excavated wholly in earth. The cost of construction of
ditches and reservoirs owned by the Nevada Company has been about $150,000.

p
iev pass through Birchville mining district, but at present only supply water

to the 1 rencli Corral district. Six or eight sets of claims in this district besides
the claims owned wholly or in part by the Nevada Company are supplied from
then- ditches.

Another ditch from Shady creek to French Corral, built in 1855, at a cost of
some $50,000, including reservoirs, having a capacity of about 500 inches, is
owned by the Empire Tunnel Company of this place. The principal claims in
the French Corral district are the Kate Hayes Company, Bird & Smith, Black
k, Liotliei, Empire Tunnel Company, Empire Flat Company, Eoefcum Company,
1 icncli s, Glaister s, 13urke & Company, and tlie Nevada Water Company claims.

I lie price paid for water is 15 cents per inch, and the quantity used by different
companies varies from 200 to 1,000 inches per day.
The gold range of this district is a deposit of washed gravel filling a well-

defined old river channel to the average depth of about 150 feet, varying in
width from 1,000 to 3,000 feet. This deposit is continuous from French Cmral
to San Juan, a distance of six miles, broken only by ravines, but below French
Corral and above San Juan it is cut off by the deep canons of the South and
Middle 1 uba rivers. This deposit is composed of what the miners call blue and
red.dirt—the blue gravel or cement underlying the red or gray. Both strata have
until recently been worked by blasting with powder and washing by the hydraulic
process. Hereafter it is believed that the blue cement will be crushed with greater
profit, besides saving a larger percentage of gold lost by the ordinary washing.

I ho Empire Tunnel Company have built and are running very successfully
a 10-stamp mill, crushing the blue cement. The American Company, at Sebas-
topol, aie also realizing profits from their eight-stamp mill, working the same
blue gravel.

?

The English or “ Truckee Ditch Company,” some 10 or more years ago,
expended nearly $1,000,000 in a ditch from the Middle Yuba to the mines on
the dividing ridge between the Middle and North Yubas. The enterprise proved
disastrous for the reason that paying hydraulic mines could not be found. The
gold deposits of that region were generally found in a thin stratum of gravel
lying on the bed rock, while the mass of earth above contained little or no gold.

The paying lead could be most readily worked by “ drifting out,” and required
but a small amount of water to wash it. Under such circumstances an extensive
and expensive ditch like the Truckee Company’s would not pay, and has fallen
into disuse. T heir water right lias recently been purchased by some San Fran-
cisco capitalists.

I uolumNe Ditch.—Most of the ditch water used in Tuolumne county is

supplied by the Tuolumne County Water Company, which takes its water from
the Stanislaus river about 20 miles in a direct line above Columbia. The com-
pany own two ditches known as “the old” and “the new.” The former cost
$550, 0Q0, and the latter $1,000,000. The old ditch was commenced on the 1st
July, 1851, and it began to supply water in May, 1852, but the price of water,
introduced at such great cost, was necessarily high, and the miners formed a

13
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combination to compel a reduction of prices and afterwards to construct a new
ditch. The ditch was made, but in a very expensive manner, and when com-

pleted it was burdened with debt, so that it soon fell into the hands of those who
owned the old ditch, leaving many of the creditors unpaid. A bitter feeling

ensued and many threats of assassination were made, and the ditch and flumes

were maliciously injured in numerous places. Although the new ditch was pur-

chased at a small percentage on its cost, it did not pay much profit. Part of it

was built on the side of a mountain which is swept nearly every winter by snow
avalanches, and the repairs were very expensive. Forty miles of the ditch near

the head are now abandoned. The company has 75 miles of main ditch and

branches. The river supplies an abundance of water till the 1st July, and after

that time the reservoirs are drained gradually. One of them covers 84 acres,

and another is a mile long, three-quarters of a mile wide, and 40 feet deep. The
total capacity of the reservoirs is 1,800 inches for four months, in which time

they are exhausted, so that there is usually a month or two at the end of the dry

season when the company cannot supply water. The ditch has a grade of IS

feet to the mile, and the flume is seven and one-half feet wide, four feet deep,

and has a grade of 16 feet to the mile. The price for a 12-inch stream is $3

per day; of 15 inches $3 50; of 18 inches $4; of 21 inches $4 50; of 24

inches $5 ;
of more than 24 and less than 48, 20 cents per inch

;
of more than

48 inches 18 cents per inch. The capacity of the flume is 3,600 inches. In

many places flumes were constructed where it would have been much cheaper to

have had iron pipe, and this is being substituted now as the flumes give way.

Not less than $100,000 might have been saved by using pipe at first. The com-

pany supplies Columbia, Yardtee Hill, Gold Springs, Mormon Gulch, Saw Mill

Flat, Martinez, Jamestown, Montezuma, Chinese Camp, and their vicinities. The
amount paid by the company as dividends in 1866 was $35,750.

Phoenix Ditch.—The Phoenix Ditch Company obtains its water from the

Tuolumne river in two ditches, known as the Phoenix and Hydraulic, and sup-

plies Sugar Pine, Soulsbyville, Sonora, Shaw’s Flat, Poverty Hill, Algerine,

Cherokee, and Somerville. The company lias 84 miles of ditching and 16 miles

of flume. Both ditches were started in 1850 and supplied water in small

quantity the next year, but the Hydraulic did not get water from the Tuolumne
liver till 1S53, nor the Phoenix till 1854. The highest flume is 65 feet higlr

and 360 feet long, and it has been blown down once. The flume at Shaw’s

Flat, 300 feet high and 600 feet long, has been blown down twice. The flume

of the Phoenix line is five feet wide by two and one-half deep
;
that of the

Hydraulic four feet wide by two deep. There are two reservoirs which hold a

supply for two months and a half. The price for a 15-inch sluice is $2 per day
of 12 hours. The Phoenix ditch, cost $380,000, and the Hydraulic $500,000.

Both have been sold twice at sheriffs’ sale. The receipts of the ditch company
were $38,000 in 1860, and $22,000 in 1866, and the annual expenses are about

$9,600. There are nine ditch tenders and collectors, who are paid $70 and $80
per month. In 1855 the price of water was $6 per day for nine inches. The
water is delivered through an orifice three inches high and under a pressure of

four inches over the orifice. There are near Cherokee and Somerville some high

gravel hills, which may require a large supply of water when they are opened

and their wealth demonstrated. About one-fourth of the water is sold to China-

men, and one-twentieth for irrigation.

The Golden Bock ditch, south of the Tuolumne river, from which it obtains

its water, supplies Gravel Bange, Big Humbug, First Garrote, Second Garrote,

Deer Flat, Big Oak Flat, Moccasin Creek, Spring Gulch, Boneyard, Peiion

Blanco, and Horseshoe Bend. This ditch cost $300,000, and is very unprofitable.

There is a flume 1,300 feet long, and part of it is 256 feet high, supported by
wooden towers. The main ditch is 38 miles long. The price is $2 per day for

a stream of 20 inches.
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MtjBPHy’s Ditch.

—

The Murphy’s ditch was commenced in 1851 and finished

in 1856. The total cost was $260,000, of which sum $180,000 was obtained

by the sale of water. Five years after the work was commenced dividends began
to come in, and twice as much was received by the shareholders as they had paid

out four years before. In 1866 $10,000 were paid as dividends, and the Cala-

veras ditch was bought for $20,000. The present market value of the ditch is

probably not more than one-sixth of its original cost. The Caleveras ditch

obtains its water' from the Stanislaus river, and supplies Douglas Flat, Valleoito,

French Flat, and Jenny Lind and Quail Hill. It was finished in 185S, and cost

$10,000. Connected with this ditch is the Salt Spring reservoir, which covers

2,000 acres and is 30 feet deep, and is the largest reservoir in the foot hills of

California.

Mokeltjmke Ditch.—The Mokelumne Hill and Campo Seco ditch has 50
miles of main ditch, and cost, when constructed, $500,000. The present assessed

value is $25,000.. The flume is 40 inches wide and 20 deep, and has a grade
of 13 feet to the mile. Originally it was all flume, but the flaming has been
replaced by ditching, except for six miles, and most of that distance will be
ditch. The water is obtained from the south fork of the Mokelumne river. The
places supplied are Mokelumne Hill, Campo Seco, Chile Camp, Rich Gulch,
arid Comanche Camp, and Cat Camp is to be supplied soon. In the extension

of the ditch to the last-named place a depression 5,000 feet long and 80 feet

deep is to be crossed by iron pipe two feet in diameter, with 30 feet head. It is

expected that the pipe will carry 1,000 inches of water. The charge per inch

is 25 cents for 12 hours to placer miners, and 15 cents per inch to quartz miners

and millers. The water is discharged under four inches of pressure.

The Union Water Company’s ditch is 35 miles long and takes water from the

Stanislaus river to supply the placers’ mining district between that river and
the Calaveras, an area of 20 miles square. There are reservoirs large enough
to hold a supply of 600 inches of water for three months.

Amadou Ditch.—The Amador Canal Company has two ditches, the Amador
and the Pioneer

;
the main trunk of the Amador is 20 miles long, all of it flume.

The water is obtained from the Mokelumne river. The original length was 31
miles, but the upper part vras so much injured in 1862 that 11 miles were aban-

doned and will probably not be rebuilt, or at least there is no thought now of

rebuilding. Ditch might be substituted for flume for at least half the distance,

and the substitution is to be commenced soon, since portions of the flume will not

last long. The ditch carries 400 inches of water during eight or nine months
of the year, but previous to 1862 that quantity was furnished the year round.

There are parts of the ditch on which the charge for water is 10 cents per inch

in winter and 15 in summer, and on the other parts the price is 16§ cents

throughout the year. The gross income in 1866 wTas $28,000
;
and the ordinary

expenses $20,000
j
and the extraordinary improvements $8,000, leaving nothing

for dividend.

The Vqlcaho ditch has 35 miles of main trunk, and obtains its water from

its tributaries of the Mokelumne river. It carries 450 inches of water, but the

supply ceases iA July. The price for water is 12J cents per inch per day. The
cost of the ditch was $140,000. The gross receipts in 1866 were $5,000, and
the ordinary expenses $3,000.

As the mines at Volcano were in a basin to which there was no sufficient out-

let, the company cut a channel in the bed rock 15 feet deep and a mile and a

half long, at a cost of $80,000, into which a tail sluice was put. The company
charges 50 cents per day for the privilege of running a sluice-head into the drain,

and the company have, besides, all the gold which they can catch in it, and it

amounts to about $3,000 per year, leaving $2,000 net.

Eureka Ditch, (El Dorado Couety.)

—

The Eureka Canal Company owns

two ditches, which were made as rivals to take water from the north fork of the
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Costumes. They supply Pleasant Valley, Diamond Springs, El Dorado, Mis-

souri Elat, Logtown, Buckeye Flat, Shingle Springs, Clarksville, Western Dig-

gings, and the divide north of the Cosumnes to within 12 miles of Sacramento

city. The main trunks of the two ditches are 170 miles long, and the trenches,

which carry not less than 100 inches each, are ISO miles mere
;
making 350

miles of ditching owned by the company and tended by its 17 employes. The
length of small ditches made by the miners to carry the water from the company’s

lines to their claims is not less than 450 miles. The original cost of the two

ditches and their branches was $700,000, and they are assessed at $30,000.

There are 16 miles of flume belonging to the company, and there is one reser-

voir that covers 160 acres. Along the higher lines of ditch the charge for water

is 16 cents per inch for 10 hours for mining, and on the lower lines from 10' to

12 cents; but farmers pay 33 cents, because the water is worked up and lost to

the company, whereas the miners’ water runs down into the lower ditches, and is

sold from them again perhaps three or four times over. This company sells, for

an inch the amount of water that escapes through an orifice three inches high

and an inch wide without pressure.

Ikdiax Diggings Ditches.—Three ditches from the south and middle

branches of the middle fork of the American river to supply Indian Diggings,

Brownsville, Fairplay, Slug Gulch, and Cedarville, carrying 1,000 inches in all

in the spring, and declining to 150 inches in September. One ot these ditches

was finished in 1853, and the other in 1854 and 1855. The three are owned

now by one man. The original cost of the three was $125,000, and they are

now assessed at $15,000. There is a mile and a half of flume.' The charge is

124 cents per inch for 12 hours, and ISf cents for 24 hours. The inch is deliv-

ered under six inches of pressure. There has been sale for all the water pre-

vious to 1867. The expenses of the ditches while full are about one-fourth of

the receipts.

Natokka Ditch.—The Aatoma ditch takes its water from the south fork of

the American river, 14 miles above Folsom, and supplies Red Banks, Mormon
Island, Willow Springs’, Rhodes Diggings, Texas Hill, Alder Creek, Rebel Hill,

Prairie City, and Tates’s Flat, which together contain about 500 miners. The
ditch was constructed in 1852 and 1853, and the total cost of the main trunk

and branches has been $200,000. The present assessed value is $75,000. The
main trunk is 16 miles long, eight feet wide on top, five feet wide at the bottom,

and three deep. There is also one mile of flume. The price of water varies at

different places, but the average is 20 cents per inch per day, and the inch is

delivered under six inches of pressure. The net annual profits since I860' have

been $30,800, and the gross receipts were twice as much. Previous to 1861 the

gross receipts were about $75,000 annually.

In 1857 the company purchased 9,000 acres of land, most of it auriferous

ground covered by their ditches. Having thus a large amount of land which it

becomes important to improve, the company have undertaken to build up a large

manufacturing town at Folsom, to which they are about to bring 250,000 inches

of water, with a fall of 80 feet. A canal is being cut a mile and a half long,

40 feet wide at the top, 25 at the bottom, and seven feet deep, with a grade of

four feet to the mile
;
and a dam is to be built in the American rivfer, of granite

laid in cement, 400 feet long, 60 feet wide, and 57 feet high. The whole work

will be finished in 1868, and with its assistance Folsom will become the most

important manufacturing town of the coast, next to San Francisco. Water power
can be furnished hero at one-third the cost of steam, and no other town on the

State coast can have power so cheap or so much of it, or so near San Francisco.

South Foth Ditch.

—

The South Fork canal, in El Dorado county, has a

main trunk 34 miles long, and carries 600 inches of water, which is taken from

the south fork of the American river to supply Placerville and vicinity. The
original cost was $500,000, and the present value is about one-tenth of that sum.
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TLte total length of the main flume, laterals, and branches is 142^ miles. The
length of the ditch from the dam on the south fork of the American river to the

reservoir near Placerville is 24 miles
;
from the reservoir to Coon Hollow, nine

and three-fourth miles, and from Hangtown Creek to Buckeye Flat 32 miles.

The Poverty Point branch is four and one-eighth miles long
;
the Indian Hill

branch, four and a half
;
the Clay Hill branch, two

;
the Sliober Hill branch,

five
;
the Hangtown Hill branch, one and one-eiglitli

;
the Texas Hill branch,

one and a half. The Gold Hill canal is 10 miles long; its branches and later-

als, 12j; the Weber canal, 13|; the Iowa canal, 21, and the Ted Hill branch,

one and a half. The South Fork ditch has three reservoirs : the Silver lake,

which holds 170,000,000 cubic feet; the Bed lake, which holds 115,000,000;
and the Willow. valley, which holds 56,000,000 cubic feet. The Gold Hill

ditch has very muddy water, ancl sells for an inch the water which runs through

an orifice two inches high and an inch wide under a four-inch pressure. The
South Fork canal sells for an inch the amount that escapes from a hole an inch

square under six inches of pressure. The charge for water is 25 cents per inch

for mining purposes at all seasons. Water for irrigation has been supplied in

some cases for $7 per acre of vineyard in its second year, when the vines need
water once or twice a week. The grade of the South Fork flume is four and a

half feet to the mile. In one place iron pipe is used to carry 50 inches of water

across a depression 1,600 feet long and 190 feet deep. The pipe has a diameter

of 10 inches, and the head of the inverted siphon is 20 feet higher than the foot.

The iron is about a sixteenth of an inch thick. The proprietor, Mr. T. B. Hunt,
expresses the intention of constructing a ditch to supersede the present flume, to

be 27 miles longer, to have a grade of 10 or 13 inches per mile, to carry not

less than 5,000 inches of water, and to supply many places above the level of

the present flume.

Pilot Cheek Hitch.—The Pilot Creek ditch takes its water from Pilot,

Little Silver, and Bock creeks, and supplies Georgetown, Voleanoville, Bottle

Hill, Fairplay, Kelsey, Johptpwn, Spanish Dry Diggings, Spanish Flat, Green-

wood, Pilot Hill, and Wild Goose. The main ditch is 60 miles long, and cost

$180,000, and there are 65 miles of branches which cost $320,000, making the

total cost $500,000
;
and the present market value is $18,000. The ditch is

considered one of the best in the State, on account of the small proportion of

flume and the solidity of the banks, which are seldom broken. The largest

piece of flume is 300 feet long and 95 feet high. The capacity of the ditch is

1,500 inches, but it is seldom full. It carries 1,000 inches about nine months
of the year, and 300 inches at the close of the dry season for three months. The
length of the main ditch terminating at Wild Goose flat is 60 miles

;
the Bottle

Hill branch, 10 miles; the Voleanoville branch, 5 miles; the Kelsey’s branch,

10 miles; the Fairplay branch, 7 miles; the Spanish Dry Diggings branch,

three miles
;
the Bock creek feeder, 7 miles

;
the Book Canon feeder, three

miles, and the El Dorado ditch 20 miles. The price for water is 121 cents per

inch.

Michigan Flat Ditch.

—

The Michigan Flat miners’ ditch, on the north

side of the south fork of the American river, was commenced in 1S5S and com-

pleted in 1860, at a cost of $65,000. It is now assessed at $3,000, but since

January, 1865, the expenses have: been greater than the receipts by $3,019.

From July, 1862, till January,, 1865, the net profit wTas $13,673. Much of the

flume was washed away last winter. The water is sold at 20 cents per inch for

12 hours to placer miners
;

at 20 cents per inch to quartz miners for 24 hours

;

and to farmers at $10 per acre for the season, on an average. The amount

received in a year for irrigation water is $1,200.

Coloma Ditches.-—Two companies supply Coloma on the south side of the

south fork of the American river, with ditches which carry about 500 inches of

water and are 13 miles long. They supply Coloma and Uniontown, charge the
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same rates as the Michigan Flat miners7 ditch, and sell about one-third of their

water for irrigation.

Beau Rivee Ditch.—The Bear river and Auburn Water and Mining Com
pany has 75 miles of main trunk and 250 miles of branches, constructed at a
cost of $1,000,000, and now assessed at $25,000. In 1863 the receipts were

$90,000; in 1864, $75,000; in 1865, $55,000
;
and in 1866, $40,000. The

ditch takes its water from Bear river, and supplies Auburn, Illinoistown, New
Castle, Pine Grove, Yirginiatown, Clover Valley, Antelope Ravine, Secret Ravine,
Miners7 Ravine, Mississippi Bar, Rattlesnake Bar, Horseshoe Bar, Doten’s Bar,

Rose Flat, Millertown, Doty’s Ravine, Doty’s Flat, and Whiskey Diggings—in

fact, the whole country between the American river and Bear river, extending 25
miles from north to south, and as many more from east to west. It is estimated

that $50,000,000 have been washed out by means of the water of this ditch, and
could not have been obtained without it. The Bear River ditch carries 3,000
inches when full, and the Gold Hill ditch 1,500

;
but in September the two do

not cany more than 2,000 inches. The Bear River ditch had 13 miles of flume
on the line when first made, but since then ditch has been substituted for all save
half a mile. In one place there was a flume 139 feet high and 900 feet long,

erected at a cost of $22,000, and ditch has been substituted for it. This com-
pany has been notable for its litigation, in which it has expended $250,000, and
some of the judgments rendered against it have been notorious for their injustice.

Michigan Bluee Ditch.—The El Dorado Water Company obtains its water
from El Dorado canon, and supplies Michigan Bluff and vicinity. The main
ditch is 20 miles long, and the total length of ditch and branches 35 miles. The
amount of water carried is 400 inches during the rainy season, but the ditch is

dry after the middle of July. The ditch was commenced in 1853 and finished

in 1855, at a cost of $100,000. It is now assessed at $8,000. In the spring
the demand for the water is not equal to the supply. The price is 15 cents per
inch, delivered under a six-inch pressure.

Dutch Flat Ditch.

—

The Dutch Flat Ditch Water Company’s ditch has
a Capacity of 3,000 inches, takes its water from the north fork of the American
river and from Little Bear river, and supplies Dutch Flat, Gold Run, Nary Red,,

and Lost Camp, and formerly it supplied Blue Bluff. The length of tlie ditch
and branches is 60 miles, the original cost $100,000, and the present assessed
value $40,000. For three months 4,000 inches are sold per day; but for the
last four months of the dry season the amount is not more than 400 inches. The
water is sold under six inches of pressure, at 12} cents per inch. The Central
Pacific railroad runs for portion of its route very near the ditch, and has done
very serious damage to it. The direct loss so far has been not less than $60,000.
The railroad has become owner of the ditch itself, where it crosses the sections
belonging to the road; but has not charged the water company anything for the
privilege of using the land. But in consequence of the near proximity of the
railroad cutting and embankment the ditch was ruined for about a mile and a
half, and it was nece'ssary to erect 3,000 feet of flume, and to lay down 3,500 feet

of 31-incli iron pipe, and 837 feet of 32-inch pipe. The ditch began to supply
water in 1851. \

South Yuba Ditch.

—

The South Yuba Canal Company takes water from
the South Yuba, Deer creek, Rock creek, Meadow lake, and other lakes in the
neighborhood of Meadow lake, and supplies Nevada, Chalk Bluff, You Bet,
Omega, Alpha, Blue Tent, Quaker Hill, Scotch Flat, and Grass Valley, in
Nevada county, and Dutch Flat and Gold Run, in Placer county. The company
owns several ditches, which measure in all 275 miles in length, and cost

$1,000,000. Bean’s History and Directory of Nevada County says t “ In 12
years the expense account of the company reaches $1,130,000, and its receipts

$1,400,000.” A dam 42 feet high and 1,150 feet long was built across the outlet
of Meadow lake, which when full is a mile and a quarter long and half a mile wide.
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There is a tunnel 3,800 feet long, cut at a cost of $112,000 through a divide be-

tween the South Yuba and Deer creek. The company control about 12,000 inches.

The South Yuba ditch, in Placer county, is 26 miles long, beginning at the

lower end of Bear valley, and supplying Gold Run, India Hill, Canon creek,

and Nary Red. The ditch was completed in 1865, and it runs 2,500 inches.

There is usually demand for all the water. The assessed value is $20,000. The
grade of the ditch is 13 feet to the mile. The largest flume is 48 feet high, and
100 feet long. The head of the ditch is so elevated that the water is sometimes

full of snow, and is unfit for hydraulic washing or for any other kind of mining.

The cost of the ditch was $108,000.

Trucked Ditch.

—

The Truckee ditch, to supply Minnesota and other paints

in the vicinity on the Blue lead, near the southern line of Sierra county, was
constructed in 1858, and ivas abandoned and went to ruin in 1865. It is

said the cost of the ditch was $1,000,000. As the diggings grew poor, the ditch

ceased to pay for the expense of repairs. There were 13 miles of flume, eight

feet wide and four' feet deep, hung on the side of a steep canon. An artificial

lake was made for a reservoir. The capacity of the ditch was 3,000 inches.

Sears’s Ditch.

—

Sears’s Union Ditch is, with its branches, 18 miles long,

and supplies Howland Plat, Pine Grove, Potosi, St. Louis, and Cedar Grove. It

carries 2-,000 inches for four months in the wet season, and about 200 inches in

October. There are two miles of fluming. An extension of the ditches has been
commenced, to be 20 miles long, and to cost $50,000. The charge is 30 cents

per inch for 24 hours for piping companies, and 50 cents for drifting companies.

The water is sold under a pressure of 10 inches, measured from the middle of

the orifice. There is a demand for all the water, except in the spring. The
extension is to supply Scales’s Diggings and Poverty Hill. At the latter point

the company is also cutting a bed rock tunnel six feet high, six feet wide, and

500 feet long to drain a basin nearly a mile square of rich ground. The tunnel

is to be finished next year.

Nevada Reservoir Ditch.—The Nevada Reservoir Ditch Company takes

1,000 inches of water from Wolf creek, and supplies Sucker Plat and Mooney
Plat. The main ditch is 28 miles long, and in that distance there are not more
than 600 feet of flume, the highest 12 feet. The ditch was commenced in 1857,

and finished in 1860, at a cost of $1 16,000. The company does not sell any w7ater,

but uses it all on Sucker Plat, in its own claims. There has been no washing

at Mooney Plat for two years.

Excelsior Ditch.—The Excelsior Canal Company owns the Excelsior, the

Bovyer, the Tunnel, and the Onsley Bar ditches. The first named takes 1,500

inches from the South Yuba. It was commenced in 1854, and finished in 1858.

The supply is constant, and the length is 28 miles. The Bovyer is 20 miles

long, and takes 2,000 inches from Deer creek, opposite Rough and Ready
;
but

the supply fails in the summer. The work was commenced in 1858, and finished

in 1859. The Tunnel ditch, commenced in 1851, and finished in 1852, is 20

miles long, and takes 1,000 inches from Deer creek. It fails in the summer.

The Ousley Bar ditch is 10 miles long, and starts at Smartsville, where it is fed

with 800 inches of fresh water from other ditches. It was commenced in 1852,

and finished in 1853. On the Excelsior ditch there are five miles of low flume,

and half a mile of 40-inch iron pipe, a mile of 20-inch pipe, and half a mile of

38*-inch pipe. The 40-inch pipe crosses a depression 150 feet deep, and with a

head of 32 feet, carries 2,500 inches of water. The original cost of the four

ditches was $1,000,000. The water is discharged under 10 inches of pressure,

measured from the centre of the orifice. The price is 20 cents per inch for less

than 100 inches
;
15 cents per inch for more, and for irrigation there is no fixed

price; but a field of 10 or 15 acres pays $50 for a season. The amount of water

is about 5,000 inches for eight months, 3,500 for two months, and 2,500 for the

last two months before the rains come.
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Fobbestown Ditch.

—

The South Feather Water Company gets water from the

south fork of Feather river, and supplies Forbestown, Brownsville, Hansonville,

Evansville, Wyandotte, Bangor, and Brown’s valley, and, in fact, the entire divide

between the South Feather and the North Yuba. The main ditch is 30 miles long,

and the branches 30 miles more. The work was commenced in 1855, and finished

in 1857. There is one mile of flume on the main ditch. The highest part is

60 feet high, but very little of that. The original cost of the ditch was $300,000,

and its present assessed value is $25,000. The ordinary charge per inch for 24
hours is 30 cents, and for 12 hours 20 cents; but there are places where the water,

after being sold, can be picked up and sold again, and there the price is 10 cents

for 12 hours. It is probable that a branch will be constructed to Indiana Kanch
and Oregon Hill, at which latter place there is a large body of rich ground.

Oroville Ditch.—The Oroville ditch has a main trunk 22 miles long, and
was finished in 1856. The original cost was $250,000, and the present assessed

value is $20,000. The capacity is 800 inches, and the supply exceeds the demand.

The price is 50 cents per inch for drift claims, 10 cents for hydraulic and sluice

claims, and $1 25 per acre per week for irrigation.

Table oe Canals and Water Ditches.—The following complete table

of all the canals and water ditches for mining purposes in the State is taken from

Langley’s Pacific Coast Directory, a valuable work published biennially in San
Francisco. As many of these properties have been consolidated or changed hands
since the table was prepared, the names of the owners are omitted. Mr. Langley
says

:

There are 5,328 miles of artificial water courses, for mining purposes, constructed in this

State, at a cost of $15,575,400. In addition to the length here stated, there are numerous
subsidiary branches, the aggregate length of which is estimated at over 800 miles, and seve-
ral hundred miles of new ditches in the course of construction.

In addition to those enumerated above, there are numerous enterprises organized to furnish
water for municipal and agricultural purposes. Twenty-seven cities and towns in the inte-

rior are thus supplied, and the capital employed amounts to several millions of dollars. The
Spring Valley Water Works, of San Francisco, is an extensive and costly undertaking, with
a capital of $6,000,000. The county of Los Angeles has nearly 300 miles of ditches, and
extensive works for the supply of water have been completed in San Bernardino, Yolo, and
several other agricultural counties of the State.

Table of canals and neater ditches for mining purposes in the State
,
with the loca-

tion, source of water
,
length

,
cost

,
dec., of each.

Name of ditch. Source of water.

AMADOR COUNTY.

Amador Sutter creek
Amador Co. Canal Mokelumne river, north fork

Boyle
Buckeye.
Buena Vista . -

Butte Canal
Cosumnes Water Co.
Dry Creek
Indian Gulch
Indian Gulch
Kehum Ditches (3) ..

Lancha Plana
Lorees
Meeks
Mile Gulch
Open Cut Flume
Pardees
Purinton’s

Sutter creek, north fork

Sutter creek, north fork

Mokelumne river, north fork.

CosUmnes river, south fork .

.

Dry creek
Jackson creek, middle fork .

.

Rancheria creek
Jackson creek, middle fork. .

.

Jackson creek, middle fork. .

.

Rancheria creek, south fork . -

Jackson creek, south fork
Rancheria creek
Sutter creek _.

Jackson creek, south fork ...

Sutter creek, middle fork

Miles

in

length.
Cost.

.13 $20, 000
66 400, 000

h 3, 500
5 3, 000

15 • 18,000
50 125,000
£2 40, 000
4 6,000

10 10, 000
3 2, 000

22 22, 000
30 30, 000
5 2, 000
2 1, 500
4 2, 000

n 90, 000

25 15, 000
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Table of canals and water ditches
,
dtc.—Continued.

Name of ditch. Source of water. “ 6D
,2 a

CD

Cost.

AMADOR COUNTY—Continued.

Phelps & Co
Pigeon Creek
Potosi
Proctor, Walker & Co.’s ..

Reichling & Alt (2)
Richtmyer
Rich & Co.’s
Ritter

Sutter Creek and Volcano

.

Volcano

Dry creek
Cosumnes river, south fork. .

.

Dry creek
Jackson creek

Sutter creek, south fork

Dry creek
Big Bar canon
Cosumnes river

Sutter creek
Mokelumne river, tributaries

.

BUTTE COUNTY.

Abbott & Co
Butte Creek .

.

Cherokee Co.
Deweys
Forbestown .

.

Hutchings
Little Butte
Oregon Gulch...
Rock Creek
Spring Valley...
Table Mountain
Williams

CALAVERAS COUNTY.

Calaveras County Ditch Co..
Campo Seco & Mok. Hill Canal Co
Clark & Co.’s

Conrad’s
Fisher’s

Fisher’s

Harris
Kadish
Old Gulch
Piilsbury’s

Pope
San Antonio
Table Mountain
Union
Union Water Co'

Bunker Hill

Cox & Frazier

Curley Jack
Grider’s -

Independence
Indian Flat

Lone Pine
McLaughlin
Moore’s ---

Patrick’s

Quartz Gulch
Stevens W. M. & M. Co.
Wingate Bar

Butte creek
Table mountain
Feather river, west branch .

South Feather river

Butte creek..
Oregorr gulch ...

Rock creek
Spring valley . .

.

Table mountain.

Stanislaus river

Mokelumne river

Mokelumne, south fork

Mokelumne, forks

Mokelumne, middle fork

Mokelumne, north fork
Mokelumne, middle fork

Mokelumne, middle fork

O’Niel’s creek
Lincoln Fork, Mokelumne river..

.

Willow creek

San Antonio creek
San Antonio creek

Murray creek

Stanislaus, north fork

Independence creek
Myer’s creek
Grider creek

Grider creek
Independence creek
Myer’s creek
Indian creek
Ruxton’s creek
Buzzard Hill creek
Buzzard Hill creek
Quartz gulch
Coon creek and Craig’s creek.

Oak Flat creek

6 $6, 000
7 8, 000
5 2, 500

14 16,000
8 10,000

15 10, 000
5 4, 000

25 150, 000

18, 0007

43 140, 000

u 700
10 10, 000

5, 00010
11 20, 000

2 1,000
14 8, 000
3 3, 000
3 1,200
4 4,000
4 6, 000
2 2, 000

36
36
25

150, 000

80, 000
8 20, 000

15 15,000
20 20, 000

10, 000/

12 11,000
10 15, 000
12 10,000
7 8, 000
15 15, 000

28 40, 000
10 10, 000

50 350, 000

H 18, 000

2 1,000
3 3, 000

2 1,500
1 4,000
3 3, 500

8, 0004

2 800

2 1,000
2 2, 000

X 'A
400

7 15, 000

1 2, OoO
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Tcible of canals and water ditches
,
&c.—Continued.

Name of ditch. Source of water.
Miles

in

length.
Cost.

EL DORADO COUNTY.

Brownsville Cosumnes river^south fork s $15, 000
Cataract - Cosumnes river, south fork 6 10, 000
CJay Hill Hano-town creek 2 500
Eagle Cosumnes river 8 500
El Dorado & Tunnel Hill American river, south fork 10 15,000
Eureka Canal Co. Cosumnes river, north fork 450 500, 000
Foster Hano-town creek ... o 1

' 200
Gold Hill Hangtown creek 12 12' 000
Granite Creek.. American river, south fork 3 9', 000
Iowa Iowa and Brush canons 21 20' 000
Italian Chunk canon O 3' 000
Jones’s Hill ... Otter creek ... 15 io'ooo
Michigan Bar CoKumnes river, middle fork 20 60' 000
Montezuma Hangtown creek 10 6

, 000
Parker Webber creek 10 30, 000
Pilot Creek Pilot and Rock creek 150 300

' 000
Mull’s (3) Hangtown creek 13 4

, 000
Rock Creek & Michigan Flat Am. river S. F., and Rock creek.. 150' 000
Rossington Webber creek and Chunk canon .. 10 30^ 000
Roush &. Simpus - Canon creek 10 o' 000
Shanghae Cosumnes river, middle fork 36 12 , 000
Shober Bio- canon . .. 5 5 , 000
South Fork Canal American river, south fork . 33| 300, 000
Texas Hangtown creek U '300

Webber Chunk canon 134 16, 000

INYO COUNTY.

San Carlos Owen’s river. 15 30, 000

KLAMATH COUNTY.

Camp Creek Camp creek 1 2,000
Cecilville Salmon river, east fork 7£ 7, 500
Nordheimer Creek Nordheimer’s creek 2 2 , 600
Petersburg Salmon river, south fork 5 7,000
Sawyer’s Bar Salmon river, north fork 3 5, 000
Sundry other ditches. 73

LASSEN COUNTY.

Adams Susan river - 5 7,000
Adams & Batchelder Susan river 4 5, 000
Emerson Willow creek 8 12 ; 000
Susanville Piute creek li 2 , 000

MARIPOSA COUNTY.

.

Mortons Maxwell’s creek 15 10, 000
Snow Creek ... Snnw creek 10 '800

MONO COUNTY.

Mono Vircnnin, creek 20 > 75, 000

NEVADA COUNTY.

Buckman & Currans Steep Hollow creek. 13 20, 000

E. Williams do .......... .... 16 40, 000

Empire Co.’s Shady creek 13 50, 000
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Table of canals and tvater ditches
,
&c.—Continued.

Name of ditch. Source of tvater.
Miles

in

length.
Cost.

Nevada county—

C

ontinued.

Eureka Water Co. .... Middle and South Yuba rivers 150
Excelsior Canal Co South Yuba and Deer creek 69
Gardner’s Bear river . . 22 $30, 000

40, 000
40. 000
30, 500

1, 500, 000
4,500
12.000

Nevada Water Co Shady creek 13
Eemington Hill Steep Hollow creek 16
Sargent & Jacob’s Greenhorn creek. 56
South Yuba Canal Co South Yuba river _ 200
Stehr’s Greenhorn creek 4
Union ... .......... 5

PLACER COUNTY.

American Eiver W. & M. Co American river 22 100, 000
650. 000
65, 000
2, 000

100. 000

Auburn & Bear Eiver Bear river 90
Bartlett & Thomas ... .... do 220

3Byrd’s Valley ...... Volcano canon
Dutch Flat Water Co American river, north fork, and 60

El Dorado Water Co ....

Little Bear river,

El Dorado canon 31 100, 000
110,000
5,000

Gold Hill and branches Bear river 40
Grizzly ........ Shirt Tail canon. 6*

13Hall & Hubbard’s Bear river 50.000
15.000Hancock ... ...... Volcano canon 10

Hills Indian canon 10 10, 000
10,000
10, 000
10,000

Independent Volcano canon 10
Indian ...... Ind ian canon ^ 10
Indiana Water Co Canon creek 10
Jamison... ...... Indian canon 2 4.000

23, 000
9. 000

35. 000
15.000

Mc.IIee Shirt Tail canon. 15
McKinstry ... .... Owl creek.. 25
Miner’s Shirt Tail canon, south fork. 20

7Mnnnt.ain Deep canon.
Nnrt.h Shirt Tail Shirt Tail canon 12 25, 000

100, 000pep.re.fc ris.non Secret canon 16
South Ynha, South Yuba river 25 50. 000

32. 000

9, 000
128, 000
15.000

Volcano canon ... 12
8TTYiirm . . . Shirt Tail canon

TTnirm Ynnlree .Tim do 12
Volcano Volcano canon ... 10

PLUMAS COUNTY.

Burton Gulch Burton gulch ... 4 5, 000
30. 000
20. 000

5, 000

da,sen,rip, Wa.tier (Tn _ . South Feather river 15
Feather Eiver and Warren Hill do 14
Grub Flat, Mead Valley creek 4
Humbug .............. Butte creek 4 6, 000

2, 000

3, 000
4,000

30, 000

Hnncrarian Hill Slate creek . 2
Indian Ba.r Chipp’s creek 3
Mosquito Mosquito creek 3
Mount Pleasant Silver lake 10
Nelson Point Nelson creek ... ...... 6 30; 000

10, 000
25. 000
12. 000
15, 0t)0

15, 000

Pioneer ...... Feather river, south fork. 10
Plnmn.s ...... Silver lake 8

Onion Valley creek '4

Saw Mill Sr. Ta.vlor Hill Mill creek 5
ftnn.nisTi P.n.neh ...... ...... Spanish creek .... 30
ftnri

n

cr (rn,rr] en ...... Spring Garden creek. .... 4 4. 000

8, 000
1,500
1.000

Twelve-Mile, Pn.r ...... Eush creek ... 4

Do 2
Do do.... ... 2
Do 2 2, 550
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Table of canals and ivater ditches
,
&c.—Continued.

Name of ditch. Source of water.
Miles

in

length.
Cost.

SACRAMENTO COUNTY.

American river 30 $300, 000

Cosumnes river .... 6 133, 000

American river ........ 16 390, 000

Sacramento & Amador Canal Co

—

Cosumnes river 6 125, 000

SHASTA COUNTY.

Cottonwood, middle fork 12 10, 000

IRnlrl TTU1 Cottonwood creek 8 15, 000

Whiskey creek 3 3, 000

Clear creek - - 53 140, 000

Cottonwood creek 18 10,000

Clear creek. ...... 8 12, 000

Tin - do — 2 10,000

Eagle 16 10, 000

Clear creek 4 5,000

Cottonwood, north fork 17 15, 000

Churn creek 8 4, 000

Sacramento creek 22 25, 000

Spring creek 10 16, 000

Clear creek 3 4,000

Jerusalem .............. 17 18, 000

SIERRA COUNTY.

Little Grizzly creek ... 7 50, 000

Fiddle creek 7 12, 000

Rock creek 3 4,000

Yuba river 1 2,500

Indian creek .... .. li 3,000

Feather river, south branch 2 4,000

Fiddle creek -
O 1,500

Goodyear’s creek 4 18, 000

Yuba river ....... .......... 2 5,000

Grass flat. ... 3 2, 500

Little Grizzly canon............. 4 13, 000

Cherokee creek 2 3,000

Cannon creek ............. 11 50, 000

Humbug canon .......... 3 2,000

do 3 6, 000

Yuba river - 3 5,000

Jim Crow canon. ...... .... 8 12, 000

Ladies’ canon — - 2 14, 000

Bunker Hill. - 6 40, 000

Rock creek .... ......... 3 10, 000

Sardine lake .. .... . 7 34, 000

Shower branch ........ 6 10, 000

Slate creek and tributaries .... 15 150, 000

Silo fa riroplr Rr friliRmivillfi Sla.te creek, west branch 3 10, 000

Snow creek ....... ..... ' 4 9, 000

Trn p.Icp.p la.kp, . . -

Slate creek, west branch...... 3 7,000

SISIUYOU COUNTY.

Kidder’s creek ................... 16 3,000

do ...... ...... r5 4, 000
12 4,000

Barkhouse ...... ............ 5 2, 000

Brown Kidder’s creek 9 3, 500
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Table of canals and water ditches
,
&c.—Continued.

Name of ditch. Source of water.
Miles

in

length.
Cost.

siskiyou county—

C

ontinued.

Callahan’s Ranch Scott river, south fork 3 $300
10, 500
8, 000

800

Cottonwood Cottonwood creek
Crawford’s - ............ do 8
French Flats Scott river, south fork 4
Fort Goff Turner creek _ _ _ 5 3.000

4.000
2,500
3.000
2,800
2,500
2,500
4.000

40, 000
300, 000
2.000
2,500

Hawkinsville Greenhorn creek 6
Jackson’s Bar McKinney creek _ 3
McKinney’s Creek 4
Muggins ville Howard creek _ _ t .... 5
Quartz Hill Mill creek 4
Quartz Valley Howard creek- 7
Scott Bar Mill creek ....... . ............ 5
Scott River Scott river 20
Shasta River Canal . Shasta river 85
Siad Valley Klamath river. 4
Whiting Hill Lake Whitino- 3

STANISLAUS COUNTY.

Kappelmann Co Six-mile bar 30 60, 000
25. 000
40. 000

Knight’s Ferry & Table Mt
La Grange

Stanislaus river

Tuolumne river

7
7

Mountain Brow Littlejohn’s creek 4 5, 000
San Joaquin Stanislaus river 15 40' 000

3,500

TRINITY COUNTY.

Attingers Indian creek. ...... 2
Canyon Creek Guzner gulch .*. 2 3. 000

12, 000
1,500
2.000
4,000
4,000

Canyon Creek W. Co.’s Canyon creek 4
Carder’s Eastman gulch 1

Carrier Gulch Carrier gulch ... 2
Chapman’s Soldier creek ... 2
Currie’s Franklin creek 2
Depinett’s Canyon creek, east fork. ... 5 8,000

3,000
6, 000
3,000

Dunham’s Mooney gulch. 2
East Fork East Fork 5
East Fork .... ... East Fork of north fork.. 2
Eastman’s Eastman’s gulch 3 6, 000

2,000
4, 000

Evans’ Ba.r _ Maxwell’s creek 2
Fegan’s Clear gulch ... 3
Fenning’s Grizzly gulch 2 2, 000

2, 000

5, 000

6, 000

Gold Bluff McKinley gulch 2
Hatchet Creek . Hatchet creek 3
Honest Bar Trinity river, north fork 3
Junction City...... Canyon creek 3 5

” 000
10, 000

2, 500
3.500
2,000
2, 000

2, 000

5, 000
1.500
1,000
6, 000
1,500

10, 000
8,000

10, 000
2,000
4,000

10. 000

Junction City ... Canyon creek .... 3
Lewistown ... ... ...... Deadwood creek 2
Moonev’s Gulch Mooney’s gulch. 2
North Fork Trinity river, north fork 2
North Fork Logan creek 2
Ohio Flat Grass Valley creek. 2
Pettijohn & Co. (3) Mooney and Calvin gulches 5
Poverty Flat East Weaver .... U

1Red Flat.. Gwin gulch.
Red Hill Conner’s creek .... 2
Red Hill Rush creek H

8Ridn-eville ... Stuart’s Fork, east fork...

Rush Creek .......... Rush creek 5
Rtrvinp.v’s V] f\,t - Brown’s creek. ... 8
Stratton’s ...... ...... Indian creek. ....... 2
Swi ft Creek . Swift creek. ... 3

Taylor Flat.. French creek 8
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Table of canals and tvater ditches
,
&c.—Continued.

Name of ditch.

trinity county—

C

ontinued.

Trinity Centre
Turner Bar Co.’s

Wares (3)
Weaver Creek
Weaver Creek
Weaverville Basin

TULARE COUNTY.

Broder & Yan Gordan *

Brown’s Mill

Campbell & Martins
Davenport’s
Everton’s
Fisher’s

Jenning’s
Johnson’s
Long Ditch
Lowry, Worthley & Co
Owen’s
People’s
Reservation
Rice’s
Town Ditch „

Townsend’s
Union Vineyard & Farming Co

TUOLUMNE COUNTY.

Big Oak Flat. ...

Hydraulic Co
Jamestown & Chinese Camp
Phoenix Water Co
Sonora and Yorktown D. Co
Tuolumne County Water Co

YUBA COUNTY

Birmingham
Brown’s
Burnett’s

Camptonville —
Collyer
Deaver’s
Dennison’s '

Dunn’s
Excelsior Canal Co
Feather River
Little Willow
McQueen’s
Monroe & Cornell

Mrock’s
Mullan’s -

Never’s

New York
Nine Horse
Oregon Creek
Peacock
Pine Hill
Sleighville

Source of water.
Miles

in

length.
Cost.

Swift creek 2 ,|2, 000
Redding’s creek. 4 6,000
East &, West Weaver creeks 11 12’ 000
Weaver creek. 2 2, 000

6, 000Weaver creek 4
Weaver creek 8 10' 000

Kawiah 5 1,000
Packwood creek. 3 4, 000

1,500
1,500

3, 000
800

Tule river 4
Sand creek 2
Kawiah 2
Sand creek 3
Mill creek 4 1,000
Deep creek ...... 7 l' 500
Kawiah o

800
Sand creek 2 700
Sand creek 4 1,000
Kawiah 10 8,000
Tule river 4 2' 000

2, 000Kawiah 5
Brown’s Mill ditch 4 2, 000

500Sand creek H
7Kawiah 1,500

600, 000
300, 000

Tuolumne river 40
Tuolumne river, north fork 50
Wood creek 7 15, 000

300, 000Tuolumne river, north fork. 100
10Tuolumne river, north fork

Stanislaus river, south fork 35 550, 000

1,500Strawberry creek
Oregon creek 500
Dry creek 10, 000

3,000
Dry creek 600
Oregon gulch 900

500
Sleighville gulch 1,500

500, 000
10,000

Deer creek 150
Feather river

Willow creek 1,200
8,000

12, 000
600

Dry creek
New York ravine
Dry creek

Dry creek 1,000
Indian creek 2, 000

600Oregon creek
New York ravine 500
Oregon creek 6, 000
Yuba river 1,000

1,600Bear river

Sleighville gulch 2, 000
Dry creek 3, 000

10, 000
6,000
8, 000

Oregon creek

Indian creek

Dry creek
Spencer .

.

Turffrey’s
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SECflOI XI.

THE MISCELLANEOUS MINERALS OF THE PACIFIC COAST.

In referring to the nature, extent, and development of the miscellaneous min-
erals found on the Pacific coast, exclusive of gold, silver, and quicksilver, the
materials are so abundant, and the details so interesting, as to render it dif-

ficult to select such portions as will convey the desired information within the
limits prescribed. When it is remembered that there is scarcely a metal or min-
eral used in the arts, or known to science, but is represented on this coast—gen-
erally in greater proportion than in any other country—it will be perceived that
a mere list of their names, and of the localities in which they are found, would
occupy more space than would be desirable in an official document. This branch
of the report is, therefore, confined to a few facts relating to the best known and
most important of these products. The details, though necessarily incomplete, con-
tain sufficient data upon which to base an opinion of the extent and variety of
the miscellaneous mineral resources of the Pacific slope.

Copper.

—

This branch of mining, which was in process of development last

year,. is at presentin a depressed condition. Various circumstances, briefly referred
to hereafter, have caused a reduction in the value of metallic copper in the mar-
kets of the world. The depression has been felt more severely by -the miners on
this coast than by those of any other part of the Union, because copper mining
being in its infancy here, was struggling to secure the aid of capital for its exten-
sion

;
an object the attainment of which is hopeless under existing circumstances.

Another drawback has been the increased cost of freight, consequent on the
demand for vessels to carry wheat, flour, and other produce to the ports to which
it has been usual heretofore to ship ores and metals. This increase has been
equal to a reduction of $5 per ton in the value of the ores

;
because they must be

shipped in order to reach smelters and consumers, as there are no regular pur-
chasers here, except such as buy for export.

Reference to some of the causes which have thus crippled the development
of this source of wealth affords the best means for judging whether such reduc-
tion is likely to be permanent, or of merely temporary duration. India, for the
past quarter of a century, has absorbed all the ingot copper sent there from all

parts of the world. Many of the wealthy natives in the distant interior of that

country hoarded these ingots as treasure, and they passed as currency among
them. The importations of gold and silver since the discovery of these metals
in California and Australia, together with the extension of railroads a;id other

features of European civilization in Asia, have almost -

entirely abolished this

custom. The precious metals have superseded copper in the business of its

semi-barbarous people. This change has not only caused a stoppage in the

demand for copper in what was formerly the best market for its disposal, but
thousands of tons, the accumulations of years, have been brought out from hiding-

places to be exchanged for the precious metals. It will require years to absorb
the present supply of copper in India by the manufacturers of that country, par-

ticularly as most of the utensils and ornaments made of that metal used by the

people are imported from Europe or the United States.

The increasing supply of ores from Australia, Cuba, Chili, Africa, Europe, and
the United States, before the revulsion in India was severely felt, had already

begun to exceed the demand
;
and, of course, this excess has greatly increased

since, giving the control of every open market to those countries where it can

be mined and melted at the lowest cost.

The increase in the number of vessels built of iron in Europe, and the decline

in ship-building in the United States, have curtailed the demand for sheathing,

which a few years since was the chief use to which copper was applied in this

country.
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Another cause for the decrease in the demand for copper arises from the sub-

stitution of cheaper metals in the manufacture of articles formerly madesot copper,

and the introduction of processes for depositing copper on other metals by elec-

tricity by which a mere film of the dearer metal gives the cheaper one the appear-

ance,^ and causes it to serve most of the purposes of the other.

The above are among the leading causes of the present depressionm the value

of copper, and springing, as they do, from circumstances not likely to change

for the better, the prospects of the copper mines on this coast are not Very nat-

* Thimines of Bolivia and Chili, owned by European capitalists, worked at less

cost, and more convenient to the English and French markets than those of Cali

fornia, can drive the ores from this coast out of those markets. The impoits o

South American ores into England in 1866 reached 35,336 tons while but 4,591

tons were received from California, and the disproportion will be still greater

during the present year. During the past six months only 1,211 tons havebeen

shipped from San Francisco to England, while the receipts from South America

during the same period exceeded 482,000 quintals of 96 pounds each. The

present prices of freight and ores forbid any increase of shipments lienee during

this year. South America, in 1866, also sent 86,440 tons of ore to France, a

market to which our ores cannot be sent with profit, unless a great reduction can

be effected in the expenses of mining and exportation.

The copper mines of the United States have formidable competitors m the

European markets in the mines of Africa and Cuba. The richest ores on t ie

English market for some time past have been brought from the Cape of Cood

Hope, Africa. These ores average from 30 to 50 per cent. The mines of Cuba

have also yielded a large quantity of rich ores. The product of fine copper m
Europe and America, during 1867, is estimated at 90,000 tons, of which Bolivia

and Chili will produce two-thirds.
,

The following tables, showing the value of ores m England during the past

three years, and the cost of their production on this coast, explain the causes why

California cannot compete with Chili in supplying the European markets. As

the prices at Swansea, Wales, regulate the whole European market, it is only

necessary to give the rates at that place.

Price of copper ores cit Swansea in 1865, 1866., and 1867.

17 per cent,

21 per cent

Grade. 1865. 1866. 1867.

per ton. $41 50 $33 87 $36 50

do... 66 62 58 75 65 50

do-- 91 62 67 62 69 75

Cost of extracting and delivering ores at Swansea.

Mining
Bags
Sorting
Wear and tear of machinery

Interest on capital

Freight to San Francisco- -

.

Freight to Swansea
Commissions, &c
Insurance
Cartage, wharfage, &c

Total expenses.-

..per ton.

do..

.

>...do. ..

do..

.

do. ..

do . .

.

do- --

do. ..

do. ..

do. ..

do. ..

$14 00
4 00
1 00
1 50
1 50

10 00
15 00
5 00
1 50
50

54 00
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By comparing these expenses with the list of prices above, it will readily be
perceived that ores under 15 per cent, do not cover expenses. As seven-eighths
of the ores obtained on this coast do not reach that standard, it is unprofitable to
extract them. The same figures apply to the markets at New York and Boston.
As more than three-fourths of the ores smelted in Europe and the Atlantic States
do not average 15 per cent., it is clear that the mines whence such ore is obtained
possess a great advantage over those on the Pacific coast, entirely through the
saving in cost of labor and transportation.

(

The statistics relating to the copper mines of England, published by authority
of the government of that country in 1866, show that during that year 198,298
tons of ore were obtained from the English mines, which yielded 11,888-tons of
fine copper, or an average of but 5 .9 per cent. This ore, estimated at $25 per
ton, was valued at $4,967,450. As the mines on this coast could be made to
produce annually an equal quantity of ore of greater value, the proportions of
the loss the country sustains by their remaining undeveloped deserves considera-
tion.

^The establishment of comprehensive smelting works at some suitable place,
with ample capital to conduct operations on a liberal scale, would be a great
advantage to the country by encouraging the development of this interest, and
would doubtless in time yield fair returns for the amount i ivested.
The present plan of erecting temporary smelting works near each mine, for

the purpose ot operating on the richest ores, is an injury to the copper interest,
because ,it exhausts materials which might be more advantageously employed.
These temporary works can only operate on the richest oxides, carbonates, and
silicates, which form but a small proportion of the ores. The great mass of them
consists ol sulphurets, in the reduction of which the oxygen, carbon, and silica
of the richer ores serve an important purpose. It is the opportunity of selecting
suitable ores for combining, which the smelters of Wales possess, with a market
for every kind and grade ofiered, that enables them to operate so successfully.
The ores from the Cornish mines are sulphides, and would be too poor to work,
but for this arrangement. Lime and silica being essential elements in the reduc-
tion of copper from its ores, common sense teaches that it is more economical to
employ these elements when combined by nature with the metal, than to collect
them from other sources and mix them artificially, at additional cost. It was to
secure this advantage that the Boston smelters, during the past year, sent to
Wales to purchase a cargo of carbonates to mix the sulphides received from this
coast, because the miners here, who have large quantities of carbonates, prefer
converting them into matte.

None of the English copper miners ever smelt their ores. They are all sent
to the public market

;
smelting and mining being considered separate and distinct

operations in that country.

_

The method of transacting business in the Welsh ore market is peculiar, ‘but
gives satisfaction, owing to its fairness to buyer.and seller. All the ores intended
for sale are piled and sampled ten dfiys before the sale takes place. During that
time the smelters desiring to do so can take samples to estimate the value of
such parcels as they want. Each sends in his bid in writing, sealed, directed to
the agent having the particular parcel for sale. The highest bidder for any lot

has it awarded to him. This is a better .plan than for miners to be obliged to
seek purchasers, without knowing the value of the ore in the market.
New Discoveries.—The circumstances above stated have had the effect of

preventing prospecting for copper to a great extent. But some discoveries have
been made within the present year, though few of them have been much developed.
Among the most important are the following :

The Sierra Buttes copper mine, located near Hurd’s ranch, Sierra county. The
lode on this discovery, which may be traced by its outcrop for nearly a mile,

differs from that in any of the copper mines, in several material respects. It is

14
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the only body of copper ores of any importance thus far found in the granite on

this coast, except at Meadow lake, Nevada county, hereafter referred to.

The ore is contained in a quartzose gangue rock, the lode having a well-defined

fluccan (as the miners term the soft clay which usually accompanies true veins

of ore) on the foot wall
;
the hanging wall being a hard, compact, feldspathic

granite, which also constitutes the “ country” in which the lode is enclosed. There

are considerable quantites of molybdenum in the vein-stone, in the form of both

the sulphite and oxide of that metal. There are other lodes of copper ores in

the same locality contained in the granite; but each differs somewhat in compo-
sition and appearance from all the others, forming an interesting field for scientific

investigation. The Sierra Buttes is the only one of these lodes that has been

worked to any extent, owing to its containing sufficient gold in the gangue rock

to pay for extraction, .though the ore will average 10 per cent, of copper. The
cost of transportation from that distance to a market over such roads as exist,

under the present condition of affairs, causes such a grade of ores to be valueless;

A tunnel is in course of construction on this mine, which when completed will

strike the lode at a depth of 1,000 feet below the surface. • In a shaft sunk on^t

to the depth of 60 feet, the lode was found to be seven feet wide.

A promising outcrop of copper ore has been found near Marango Pass, San
Bernardino county, California.

A company was incorporated at San Francisco in July, 1867, with a capital

stock of $240,000, for the purpose of working a copper mine in the Moro district,

San Luis Obispo county, California.

In the California mine, at Meadow lake, Nevada county, the highest inhabited

portion of the Sierra Nevada, at an altitude of 8,000 feet above the level of the

sea, metallic copper is found in the quartz, the gold and copper in which, though
intimately mixed, are never alloyed with each other.

The vein-stone of the lodes in this elevated district carries a percentage of

copper, generally in the form of sulphurets, combined with those of iron, lead,

zinc, cobalt, nickel, and arsenic. In the Shooting Star mine, at the depth of 40
feet, the lode contains an ore which yields 15 per cent, of copper, $40 per ton

of silver, and $20 per ton of gold. It is proposed to erect furnaces to smelt the

rich but complex ores of this district.

The Lyons Company’s mine, located about three miles from the town of

Ashton, Colusa county, in the Coast range, contains a body of oxides and car-

bonates. A temporary* furnace was erected to work these ores, but being unfit

for the purpose, one of Haskell’s water-lined furnaces is now being built. This,

though not a new discovery, had not been of much importance till smelting
operations were commenced. .

Persons who have visited the new Territory of Alaska report it as being rich

in copper. M. Foucoult, a French gentleman, who spent several months in the
Territory among the’ Indians, states that they Value copper as much as civilized

men value gold. The chiefs wear masses of it suspended round their necks, as
highly prized ornaments. Some of the higher chiefs have lumps of the metal
that weigh several hundred pounds each, which are heir-looms of the tribe, and
are kept in the great wigwam. This gentleman states, that in order to obtain
these nuggets of copper, the Indians keep up large fires for weeks on the out-

croppings of the lodes, which melts the carbonates and oxides near the surface.

It is a well-known fact, mentioned in the writings of the earlier visitors to this

coast, that the natives of that Territory, and those immediately adjoining, were
the only tribes that possessed copper weapons and ornaments when first discovered.

In August, 1866, a discovery of copper ore was made in the mountains, on
the south branch of King’s river, Tulare county, -about 68 miles from Fresno
City. There are four distinct and parallel lodes, a few feet apart from each
other, in the locality, each containing* a percentage of “horseflesh” ore, o-

erubescite, in a quartzose gangue rock. The lodes are from two to eight feet
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wide, and are traceable for several miles, cresting a high hill and across a steep

canon. An analysis of the ore shows it to contain 60 per cent, copper, $20 per

ton in gold, and nearly $60 per ton in silver. Owing to the mountainous
character of the country where this discovery was made, but little can be done
towards its development till a road can be made to convey materials. This will

involve an expense, which capitalists are not disposed to incur in prospecting

copper mines at present. If there were no copper in the ledges, there would be
less difficulty in obtaining funds to prospect them for the gold and silver they
contain

;
but the disasters which have befallen the copper interest within the past

year have cast a feeling of distrust over everything bearing the name or nature of

copper. There is abundance of wood and water in the vicinity of the discovery;

and could one of Haskell’s furnaces be erected there, the parties who own the

lodes would probably realize something for their labor and enterprise.

Several discoveries have been made within the past few months in the moun-
tains bordering the Tule, river, in Tulare county, 'which have been prospected

sufficiently to demonstrate their value. The lodes are generally similar in

character to those found on the south fork of King’s river, in the same county,

and described above. The localities of the two discoveries are about 50 miles

apart. The lodes on the Tulare are contained in the metamorphic slate, near

its junction with the granite.

A body of ore has been partially developed near Copper City, Shasta county,

on which a company of English capitalists have offered to erect smelting works,

provided the parties owning the mine will grant them a lease on terms they

propose.

It is stated by parties who have been prospecting in Utah during the past

season that the croppings of copper ore are abundant in the south and southeast

sections of that Territory. Copper ores are reported to have been found in the

Battle Mountain district, Humboldt county, Nevada, about 90 miles north-north-

west from Austin.

The surveyors employed by the Central Pacific Railroad Company report

the existence of copper-bearing lodes in the Trinity mountains, Humboldt county,

Nevada.
Recent Development of the Copper Mines.—The condition of affairs,

resulting from the causes stated, will be best exhibited by showing the extent of

•the development of the mines described in the previous report. This will also

afford a means for comparison.

The Copperopolis Mines.—These mines, owing to their extent, the capital

expended in their development, the value of the ores extracted from them, and

the quantity at present available for extraction, place them at the head of the

copper mines on the Pacific coast.

The Union mine has been but partially worked during 1867. Its owners

find it more profitable to place it in a condition for future operations, than to

extract ore for sale at present prices. But little ore has consequently been taken

out—only such as it was necessary to move in making explorations. The number

of men employed has been reduced to 150
;
in 1865 and 1866 nearly 400 were

employed. The chief work doing at the mine at present is keeping it free from

water and making the necessary repairs to the works above and below ground.

The explorations in the main shaft have extended to 500 feet in perpendicular

depth, where the lode on the north, near the line of the Keystone ground, is 15

feet wide. At the 400-feet level in the same shaft, 100 feet above, the lode has

decreased to six feet in width. This increase in its proportions is a favorable

symptom of permanence, and proves the correctness of the opinion that the con-

traction of the lode at the 400-feet level would not be permanent. The total

quantity of ore tahen from this mine from January 1 till July 15, 1867, was

-8,382,855 pounds; total quantity since it ivas opened in 1861, 108,731,678

pounds: all of which has been exported to the Atlantic States and Europe,'
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except about 2,376,000 pounds, or 1,000 tons, portions of which remain at the

mine, at Stockton, and San Francisco, ready for shipment.

The Keystone Mine.—Explorations in this mine have been extensive and
costly during the past }

rear. The cross-cut toward the south line, in the sixth

level, at a depth of 350 feet, running from the south or Houghton shaft, struck

the main lode where it was 10 feet wide, of 15 per cent. ore. It was deemed
best to sink the main shaft 200 feet, to avoid the necessity of working by a

winze at so great a distance from the shaft, as it was calculated the shaft would
strike the lode at that depth. At the depth of 552 feet a cross-cut wras made 43

feet in length before the lode was reached. Its width at that depth could not

be ascertained,’owing to the great increase of water, which prevented the men
drifting till a sufficiently large sump-hole could be made.

The company have taken out but little ore during the past year, having eeased

operations, except for exploration, early in April. At present they only employ
a few men to attend the machinery and pumps, to keep the mine from filling with

water. The total receipts from the sale of ores taken from this mine amount to

$375,000. The amount of assessments collected exceed $100,000, the whole of

which has been expended in developing the mine and purchasing machinery.

The company has never declared a dividend.

The other Copperopolis Mines.—The Empire, Consolidated, and Inim
itable were worked to some extent in the spring

;
but have been idle for several

months. The owners of the latter mine (which is parallel and immediately

adjoining the Union) had sued that company for taking out oro from their

ground. The case attracted considerable attention from its novelty and the

value of the interests involved. It was decided in favor of the Union Company.
The Napoleon Mine.—The new shaft on this mine was sunk to the depth

of 195 feet, when work was suspended. No ore has been taken from it during 1867.

The Campo Seco Mine.—This mine has been partially worked for a few
months during the present year. Smelting works were erected by the company
as early as November, 1865, and arrangements made for working economically.

A railroad a mile in length was constructed for the purpose of conveying the ores

from the mine to the furnace. By a judicious arrangement in the location of the

works, the ore, after peaching the surface through the shaft, is carried down to

the furnaces by its own wTeight, and these being located on the banks of the

Mokelumne river, the slag and other vraste is dumped into that river at trifling

cost lor labor.

The smelting works consist of two cupola furnaces and a McKenzie blast,

moved by a water wheel, and a roasting kiln. The furnaces are built of sand-

stone and lined with steatite, both of which materials are abundant in the neigh-

borhood of the works, and appear to be tolerably well adapted for the purpose.

The object of the' company in erecting these works was not to make copper or

matte of a high standard, but to concentrate the ores obtained below 10 per

cent, into about 35 per cent, regulus. The experience of the persons in charge
confirms the remarks heretofore made in relation to the impolicy of each mine
smelting its own ores. The ores here, like the bulk of all obtained from the

mines on the cupriferous belt which traverses the State from north to south, are

nearly pure sulphides of iron and copper, rarely containing more than five per

cent of silica, and consequently difficult to reduce alone. The average assay of

20 samples shows 45 per cent, sulphur, 40 per cent, iron, 6 to 10 per cent, copper,

the remainder being silica, water, &c. To reduce such an ore to regulus it was
found necessary to add 20 per cent, of quartz, in order to supply sufficient silica

to combine with the iron after the liberation of that metal from the sulphur. Had
silicates < of copper or ores containing a considerable percentage of quartzose

gangue rock been available, a much larger product of copper would have been
obtained at the same cost of fuel, flux, and labor.

.Even in the processes for roasting the ores in kilns the absence of silica is
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a great disadvantage and source of loss. The sulphur, when in sucn excess, as

in this class of ores, when heated, coats the ores, forming a refractory material

for future operations.

The two furnaces on this mine, when in full operation, smelted about eight

tons of ore and 20 per cent, of quartz in 24 hours. To do this it required 250
bushels of charcoal daily, which cost about 20 cents per bushel

;
two men to

attend the furnace as smelters, two to supply materials, two to carry off the slag,

which, owing to the large proportion of iron and the nature of the flux, was ,

large, and two others to prepare the materials for the furnace feeders. Most of

the work was performed by Chinese labor.

The Lancha Plana Mines.—These mines being under the control of the

proprietors of the Union, have not been worked during the year.

The Mines in Amador County.—The Newton, Cosumnes, and Pioneer

mines, in this county, ceased operations in April, 1867.

The Mines in Mariposa County.—The principal mine in this county, La
Victorie, owing as much to disagreements among its stockholders as to the depre-

ciation in the value of ores, has been idle nearly the whole of the present year.

Having given a description of this mine in previous report, the following

particulars relating to its working will be interesting for reference : After an
examination made by order of the company, the engineer in his report states that

the mine from the tunnel has been well opened. The foot-wall, where the tun-

nel enters the vein, is well defined
;
but, as yet, the hanging wall had not been

found, although the vein had been pierced about 70 feet. Two thousand tons

of ore had been taken out of the mine, chiefly from pockets or smaller veins,

mixed with the materials which had been thrown into the larger vein. A series

of deposits of ore exists above the foot-wall, more or less connected, containing

quantities of black oxide, and until the works are carried below the surface dis-

turbances the size, value, or permanency of the lode cannot be determined.

From the indications in the present workings there is reason to believe the mine
will prove permanent and valuable. The company not having the means to

obtain proper machinery, had done the best they could under the circumstances.

The mine is well timbered, and is in good condition for future operations.

A shaft had been sunk about 90 feet, on an incline which it was supposed

would intersect the lode. But by a cross-cut run from the bottom it was found

that the lode had changed in dip. The shaft was therefore sunk nearly vertical,

so as to strike it about 80 feet below, or on a level with the tunnel. While run-

ning this cross-cut, seams and deposits of black oxide were met with.

The extraction of ores while the mine was worked was slow and costly, owing
to the broken nature of the country rock. The difficulties that, beset the com-
pany are in part due to the isolated locality of the mine. It is too far from any
travelled road to obtain the advantage of cheap transportation by teams return-

ing empty from the mountains. The nearest point of shipment is 84 miles, over

a rough country. The cost of transportation swallowed up the value- of the

ore. In addition to this, the company conducted its business on the same extrav-

agant scale as the richest of the Washoe companies. Its officers, salaries,

office rent in San Francisco, and incidental expenses outside the mine amounted
to $16,000 per annum. There are few undeveloped mines that could stand such

a drain. Under more economical management, and with cheaper transportation,

this mine might add something to the wealth of the State, even at the present

low price of copper. Its ores are abundant, and of a higher grade than the

average.

The Buchanan Mine is located in Hunter’s valley, Mariposa county, and

has been worked at intervals during the past year. The shaft, in June, had

reached 150 feet in depth, where the lode was found to be seven feet wide, of

tolerably compact sulphurets. Having oxides, silicates, and carbonates conve-

nient to the smelting works, this company, during the year, has made 100 tons of
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60 per cent, matte, most of which has been forwarded to San Francisco, where
it remains at present for want of a market. There can be no better illustration

of the reduction in the value of copper than is afforded by the working of this

. mine. The matte made from its ores in 1865, averaging 60 per cent, of copper,

sold at San Francisco for 16 cents per pound. The same grade of matte cannot
be sold at present at nine cents per pound.

At James’s ranch the Green Mountain Company have erected smelting works
and made a few tons of matte.

j

None of the other copper mines in this county have been worked during the

present year.

The Mines in San Luis Obispo County.—But little having been done
towards developing the mines in this county during the present year, there are

no new facts to report concerning them.

The Mines in Los Angeles County.—With the exception of prospecting

among the claims near the Solidad pass, nothing has been done in this county
during the past year.

The Mines in Plumas County.—The Genesee Valley smelting works had
to cease operations during the winter owing to the weather, and work has not

been resumed since, the price of copper ofFering no inducements to the proprie-

tors to incur the expense of refitting furnaces and mine.

The Mines in Del NoPvTe County.—With the exception of the Alta none
of the copper mines in this county have been worked this year. The Alta com-
pany have been engaged in developing their mine. They have sunk their main
shaft to the depth of 500 feet, run their tunnel 200 feet, and drifted at several

levels, finding bodies of ore which appear to improve in quality as the workings
progress. The disturbed and broken character of the formation ceases at 200
feet from the surface. The company has sent 400 tons of ore to San Francisco

since January, 1867, which has been reshipped to New York. The average of

ore has been about 16 per cent.
;
but the costs attending its transportation to San

Francisco, and reshipment thence to New York, absorbs the value in expenses.

The Mines in Contra Costa County.—None of the copper mines in this

county have been worked this year.

The Mines in Nevada County.—Capital and labor have been expended
in prospecting the copper mines in the western part of this county, where there

is a copper-bearing formation extending across it from north to south, on which
many claims have been located and to some extent explored. The lodes are

generally large, but the ores are of too low a grade to cover the costs of trans-

portation. Of several hundred tons sent to New York and Swansea the average
returns did not exceed nine per cent, of metal. Under more favorable condi-

tions, with cheap labor and transportation, these mines might be made to pay.

At present they can only be worked at a loss.

The first shaft in the district, called the Well, because sunk for the purpose
of obtaining a supply of water, is near Spenceville, in Rough and Ready town-
ship. It was used as a well for five years, till the excitement about copper in

1862, when, on cleaning it, out, a deposit of sulphurets was exposed 70 feet wide,

and extending to an indefinite length in the direction of the stratification of the

enclosing metamorphosed clay slate, with a foot-wall and fluccarv But the ore,

only ranging from eight to nine percent., did not pay for extraction and transport.

The Last Chance, the only mine worked for copper in this county, is located

on this belt, near the Empire ranch. It was discovered in 1863, and has since

been explored with such satisfactory results as to warrant its owners, who are

among the most enterprising citizens in the State, (D. O. Mills, of San Francisco,

A. Delano, S. D. Bosworth, and E. W- Roberts, of Grass Valley,) to make
application to procure title from the federal government to the land on which
the mine is located, the first application of the kind made. A shaft has been
sunk to the depth of 200 feet, where the lode is found 12 feet wide, of sulphur-
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ets, averaging from 12 to 20 per cent, of metal. Before the rise in price of

freight a shipment of this ore to Swansea returned a profit of $35 per ton. The
company own 2,400 feet on this lode.

Considerable excitement was created in this county towards the close of 1866

by the discovery of ores in the Fox mine, from which about 40 tons of oxides

and carbonates were shipped to Swansea in October of that year. But the excite-

ment ceased as the price of copper declined, though nearly 100 claims were

recorded during the last quarter of 1866,

Several small parcels of ores have been received at San Francisco during the

present year from theWestern Star and Green mines, located near the Last Chance
and on the same lode

;
but at present and for several months past none of the

mines have been worked.

Other California Copper Mines.—With the exception of the Union
Company, who own a mine in Marin county which they prospected for a few

months in the spring, the above is a full statement of the progress made in cop-

per mining in California during the year 1S67,

The Oregon Copper Mines.—The Queen of Bronze and other mines in

this State have been idle during the past year. New discoveries have been

made, but none of them have been developed sufficiently to prove their value.

They are referred to merely to show the extent of country on this coast in which

copper has been discovered.

The most important of the discoveries have been made in the southern part

of Douglas county, where croppings of ore exist, not in the form of gossan, as in

California, but as masses of oxides and carbonates, which will be of importance

if extensive smelting works should be erected.

The mines on Eagle creek, Baker county, have been explored with such results

as to have induced the owners to enter into a contract with the Oregon Steam

Navigation Company to carry their ores to San Francisco, at a stipulated price,

for a year.

The Lower California Copper Mines.—The Sance mine, at Loretto, has

not been worked during the past year. The shaft on this mine has reached the

depth of 114 feet, where the lode is seven feet wide, the ore said to average 12

per cent.

A few tons of ore were received occasionally at San Francisco from mines

along the lower coask during the past spring, but such shipments have entirely

ceased for several months.

The Copper Mines of Nevada.*—Most of the ores found in the district of

Paliranagat, though generally famous for the silver they contain, are more prop-

erly described as copper ores. They consist chiefly of gray copper, copper

pyrites, erubescite, and other familiar ores of copper, combined with sulphites of

silver, lead, iron, zinc, &c. No gold has yet been found in the district. These

ores are contained in a quartzose veinstone in some ledges
;
in others the gangue

rock is calcspar, (a carbonate of lime.) Some of the ores contain as high as 50

per cent, of copper. This district lies in the extreme southeast corner of Nevada,

where it joins Utah and Arizona, in 37° 37 / north latitude and 112° longitude

west from Greenwich. The mineral wealth of the district is contained in a range

of mountains about six miles long and four miles wide, running nearly north and

south, the general name for which is Mount Irish, though each peak has a sepa-

rate name." Some of the crests of the range tower to the height of 11,000 feet,

and are covered with perpetual snow. The lodes present the characteristics of

true fissure veins, and appear to consist of several series, crossing each other in

nome places at right angles, the whole being contained in a metamorphosed lime-

stone formation. In any other locality they would be valuable for copper mining.

* Described more fully in the section on Nevada.
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Similar ores are obtained in the mines of Inyo and Mono counties, California.

These, however, contain a per cent, of gold. These ores are refractory when
worked by the ordinary mill processes. Some of this class of ore taken from
the Camanche mine, in Mono county, and sent to Swansea for reduction, returned

$1,000 per ton in gold, silver, and copper. The mines in Kearsarge, Fish Springs,

Aurora, and other districts among the higher divisions of the Sierra Nevada pro-

duce similar ores. The completion of the Central Pacific railroad will be of

great benefit to the miners of this extensive mineral region, particularly if a
process shall be discovered by which the gold and silver can be extracted with-

out wasting the copper they contain—a contingency quite possible. If such an
establishment for smelting as the interests of the coast demand were erected at

some point convenient to wTater and railroad carriage, the refractory ores of the

Sierras would become valuable.

The Peayine Mines.—In November, 18G6
,
several tons of ores from this

district were brought to Sacramento by*tlie Central Pacific railroad, which passes

within three miles of it, being the first shipment from the Sierras by railroad.

The total cost for freight by railroad and steamboat was $12 per ton.

Two of Haskell’s water-lined furnaces have since been erected in the district,

one to operate for silver, the other for copper, but neither has yet been completed.

The ores are chiefly carbonates and silicates, and the furnaces will probably be
able to reduce them to a portable form for transportation. As they contain a
per centum of gold and silver it may be found profitable to ship them to Europe
for separation, till suitable wrorks shall be erected here.

An excellent map of this district has been published by A. J. Hatch, deputy
United States surveyor, which will be found useful for reference.

The Mines in Arizona.—The copper mines on Williams fork of the Colo-

rado have been partially worked this year. The developments have been satis-

factory so far as the extent of the lodes and the grado of the ores are concerned,

but the difficulties attending smelting operations for want of furnace materials

and fuel, the scarcity of means for transport, the high cost of freights from the

mines to market, and the low prices paid for ores have caused a cessation of work
or confined operations to a limited scale. In March there were 100 men employed
at the Central and Planet mines, and about 150 about tho works at Aubrey City,

nearly all of whom have since been discharged.

The receipts of ores from these mines since January 1, 1867, have amounted
to 1,156 tons, 600 of which were from the Planet mine. The whole quantity

ranged betwmen 20 and 60 per cent, of metal.

The ores in this district would be valuable if suitable smelting works were
erected anywhere on this coast, as they are chiefly carbonates, silicates, and
oxides.

The Great Central Mine contains 3,600 feet on two parallel lodes, and
several hundred feet on other lodes adjacent. The ore is abundant and of good
grade, and contains some gold and silver. In May last, tho company had about
200 tons, averaging 25 per cent., and 50 tons of selected, averaging 60 per cent.,

lying on the river bank awaiting transportation. One of the smaller lodes, the
u Marion,” at the depth of 75 feet from the surface, is five feet wide, composed
of oxides of iron and copper. At the depth of 125 feet from the surfaco the

main lode exhibits symptoms of sulphur. This, while affording 'evidence of the

permanence of the lode, is not favorable to smelting operations. For 200 feet

on each side of the shaft on the main lode (which is the extent of its explora-

tion) it is found to be from five to seven feet wide.
In April last the company completed a furnace capable of reducing 16 tons of ore

in 24 hours, and made about 50 tons of coarse copper, ranging from 60 to 70 pef

cent., which has been sent to New York. But operations ceased in June.
The Planet Mine, though located near the Great Central, contains several
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• lodes and deposits of ore separate from tliose worked by that company, and yields

ores of a different character. In one of the drifts a body of red, ferruginous, cal-

careous cement was found, about 18 inches thick, but otherwise of unknown
extent, which contains a per cent, of metallic copper in the form of fine spangles

and flakes, beautifully crystallized, imparting a peculiar brilliancy to each frac-

ture as the lights of the miners are reflected upon the grains. It differs entirely

from other copper ores found on the coast. There are no traces of sulphur.

At the depth of 80 feet, in the main shaft, the lode is composed of a coarse

Malachite, or carbonate of copper, nearly eight feet wide, quite compact, and
pencilled with dark shadings like green marble. Along the foot wTall there are

masses of chrysocolla, or silicate of copper—much of it possessing great beauty

—

appearing like bright green jasper, elegantly marbled with darker green and blue

pencillings. Some of these masses, which are susceptible of a high and perma-
nent polish, would be valuable for ornamental purposes.

It is estimated that $100,000 worth* of ores have been sold from this mine
since 1862.

Mineral Hill Mine.—This and the Empire Elat mine are owned by Green-

man & Martin, of San Francisco, a firm long engaged in the purchase of copper

ores on this coast. They have erected two furnaces and other works, with a 30
horse-power steam engine to run the necessary machinery, at Aubrey City, a town
which has sprung up on the banks of the river since the opening of the mines,

having expended nearly $100,000 in opening the mines, building a wharf, making
roads, &c.

The Springfield Company own the Punta del Cobre mine, and several lodes

near the Great Central Company’s mine, and there are other mines of probable

value in the district.

It is to be regretted that these mines, after having been brought to their present

stage of development at so great an expense, have been compelled to cease ope-

rations. Only a few hands are now employed to keep the property in order.

The furnaces are idle.

The following details of the expenses of transportation from the Aubrey mines
'

may be useful in showing that some of the causes vdiich prevent their develop-

ment may be removed.

The expenses in bringing ores from the mines to San Francisco sum up about

$25 per ton; this, coupled with $15 per ton freight to Liverpool or New York,

makes $40 per ton, without calculating insurance, commission, interest on capital,

or costs for mining, which swell the actual cost of tho ore to $70 per ton, nearly

equal to the present market valuo of 25 per cent. ore. No further explanation

is necessary to show why it is unprofitable to ship even rich ores from this dis-

trict.

The difficulties in the way of smelting are as discouraging as those attending

the exportation of the ores. No suitable materials so far as known can be had
in the Territory of whioli to construct the furnaces. All material has to be
brought from California at a great expense

;
steatite from El Dorado county and

sandstone from Catalina island, &c. Owing to the depredations of the Indians

the wood-cutters were unable to go out of sight of the settlement to obtain wood
"or charcoal, the supply of vdiich was consequently deficient, the quality bad/

nd the expense enormous
;
charcoal made of iron wood, musquete, and cotton-

vood costs $50 per ton. The total product of copper made under tlieso circum-

•tances did not exceed 40 tons.

Under more favorable conditions the mines might be made profitable. There

are places along the river banks where 100,000 tons of carbonates and oxides

of copper, averaging 18 per cent, of that metal, could be quarried like marble

;

but such ores are valueless at present. j
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The following table gives the exports of copper regulus and ores from San
Francisco since 1862

;

Exports of copper and ores since 1862.

Year.

To New York. To Boston. To England. Total.

Ores.
Copper
regulus

Ores.
Copper
reguluB.

Ores.
Copper
regulus.

Ores.
Copper
regulus.

1862
Tons.
66

1, 337
4, 905 16-20

4, 146 3-20

9, 962 8-20

2,633

Tons. Tons.

3, 574 16-20

4, 208 15-16

5, 064

9, 050

4, 536 13-20

Tons. Tons. Tons. Tons.

3, 660 16-20

5, 553 10-20

10, 234 3-20

17, 787 19-20

26, 883 16-20

4,511

Tons.

3863 7 15-20

264 7-20

2, 591 16-20

12, 384 15-20

1,878

1864
1865 25

422
178

25
502 10-20

319 18-20
1866 ,80 10-20

141 18-201857

Total

*

23, 070 7-20 625 26, 434 4-20 17, 126 13-20 222 8-20 68, 631 4-20 847 8-20

The above table exhibits the decline in the exports during the present year.

A considerable portion of that which has been shipped has not paid expenses,

but was sent under contracts previously made.
Copper-Smelting Works erected on the Pacific Coast.

—

The follow-

ing list of copper-smelting works erected on the Pacific coast, though not com-
plete, shows the extent of the business and the amount of capital invested in its

development

:

List of copper-smelting works erected on the Pacific coast.

Where located. Mine. County. State. Plan. Cost.

California - Welsh ....
German . .

.

$25, 000
75, 000
40.000
30.000
20. 000
20, 000
10, OOO
20,000
6, 000

10, 000
20, 000

100, 000

30, 000

406, 000

Waldo
Geuessee Valley Cosmopolitan Plumas California -

do
Local
Haskell’s..

do
SI Dorado. do

Buchanan Mariposa .... do do

Peavine Storey Nevada do

Williams Fork. Several
*Josephine Oregon

Arizona . .

.

California

.

German ...

Welsh.. ..

doCampo Seco

Total .'

Campo Seco Calaveras

* Completed June. 1867.

Several concentrating and roasting works have also been erected near some
of the copper mines at considerable expense. The concentrating works on the

Keystone mine, at Copperopolis, cost $50,000. It is quite fair to calculate that

$500,000 have been expended in the construction of smelting and concentrating

•works on this coast during the past four years, nearly all of which has proved a
loss for the reasons stated. v

Importation of Metallic Copper.

—

The increase in slfip-building on this

coast, and the facilities for repairing large vessels by the construction of docks,

&c., at San Francisco, create a demand for sheathing-metal and nails. The
general use of copper plates in the quartz mills requires a large supply of this

metal, as much of it is destroyed by the chemicals used in the processes for amal-

gamating the precious metals. The increase in the manufacture of machinery,

in the construction of which brass forms a considerable item, and of articles
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wholly composed of copper or brass, a branch of business which gives employ-

ment to several factories and foundries, requires a constantly increasing supply

of this metal.
, . , „ ,,

The following statement, showing the imports of copper during 186b and lor the

first six months of 1867, embraces only the rough metal and sheets. All other

forms in which it is imported are included under the head of general merchan-

dise. Though very incomplete, and confined to the imports received at ban

Francisco, this table shows that there is a field for the manufacture of copper on

the Pacific coast which deserves the consideration of capitalists.

Imports of copper at San Francisco from January 1, 1866, to July 1, 1867.

Bars and packages : In 1866, 1,245; in 1807, 242; total 1,487. Cases of sheathing: In

1866, 1,203; in J 867, 386; total, 1,589. The weight and value of the packages are not

returned at the custom-house.

TheManufacture of Sulphate of Copper in California. The annual

consumption of the sulphate of copper on the Pacific coast amounts to neaily

500 tons. The present wholesale price is $200 per ton. About four-fifths of

total quantity imported is used in the processes of amalgamation, d-he gieater

part of the other fifth, or about 100 tons, is used by farmers for soaking wheat,

&c.

:

sulphate of copper, or blue-stone, as it is generally called, being the best

known preventive of rust in that grain. Till recently all the sulphate of cop-

per used here was imported, chiefly from England. At present there is sufficient

made in San Francisco to supply the demand. Crane & Brigham, a firm m the

drug business, have been engaged for several years in perfecting a plan ioi the

manufacture of this article from the sulphurets, which were too poor to pay for

export or concentration. They expended nearly $50,000 in appaiatus and exper-

iments, and obtained a patent for a process which they discovered in 1864. ut

the costs of labor and strong opposition from importers made it an unprofitable

investment. In the spring of 1867, a method was discovered by them of making

tliis article from the carbonates and oxides brought from the W illiams fork of

the Colorado, Arizona, by which it is prepared in the greatest purity at a cost

below that for which it can be profitably imported. The San I rancisco Hennery

Works, and other establishments in that business, of which there are several,

also make quantities of the sulphate of copper as a by-product of tlieir cieiinca

operations. Under these circumstances it is not improbable that the importation

of this article will soon cease. , .

Iron.—The failure, till recently, to discover a deposit of coal on this coast

suitable for smelting purposes, has prevented much attention being paid to t e

bodies of iron ores which are scattered throughout California and Oiegon. u

the discovery of good coal in Washington Territory, and in the late Russian pos-

sessions on this coast, within the past year or tw*o, has brought the subjeco

iron smelting into notice. The consumption of pig, bar, plate, and eveiy o er

description of iron, already considerable, must increase with the progress a ie

States and Territories on this side of the Rocky mountains, and. the linpoi ance

of this metal in manufactures and arts imparts to the subject an interest scarcely

second to that attached to the production of the precious metals.

With an abundance of material necessary for the manufacture of iron at then:

doors, as it were, it is scarcely probable the people of this coast will be muc

longer content to import so essential an element of prosperity from toreign

countries. ^ , .

The first Iron-smelting Works on the Pacific.—Oregon is entitlec

the credit of having erected the first iron-smelting works on. the Pacific coast,

though several of the heaviest stockholders in the enterpuse aie citizens

California.
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The Oregon Iron Works are located at Oswego, about nine miles southof
Portland, on the west bank of the Willamette river. They are the property of

an incorporated company, having a capital of $500,000. The operations of this

company were commenced in September, 1865. In 1866 the erection of the

furnace and necessary buildings was commenced, and completed in June, 1867.

But smelting was not immediately commenced, in consequence of an insufficient

quantity of charcoal, the fuel intended to bo used. The destruction of the com-
pany’s foundry and machine shop by fire on the night of July 2, which involved
a loss of nearly $100,000, further delayed operations.

The furnaces were erected under the direction of Mr. G. D. Wilbur, of Con-
necticut, and are constructed on the same plan as those in general use in that

State. They are built of the basaltic rock which underlies the ore. This mate-
rial is found to bo adapted to the purpose. The cupola is 32 feet high, and the

bosher or hearth nine feet six inches in diameter. The blast (hot) is applied

through three tuyeres, under a pressure of two pounds to the square inch, gene-

rated by suitable machinery driven by water power.
The charcoal used is prepared from the Oregon fir, which has been found by

experiment to be adapted to smelting purposes, and is very compact, weighing
about 16 pounds to the bushel. Contractors supply it to the company at eight

cents per bushel, delivered at the works. It is calculated the furnace will reduce

nine tons of ore daily, (24 hours,) each two and one-half tons of which being
estimated to produce one ton of metal in pigs. _

The first pigs cast at these works, and consequently on the Pacific coast, were
made on the 24tli August, 1867, when about six tons of very good metai were
run out. The ore used ranged from 60 to 65 per cent. The furnace has been
running continuously since, producing from six to eight tons of metal per day.

About 80 men are employed about the works as miners, furnace men, team-

sters, &c.

On the 1st day of October the Oregon Iron Company had produced 224 tons

of pig iron, 2,240 pounds to the ton, at an expense as follows:

For each ton (2,240 pounds) iron produced there were used

—

166 bushels charcoal, costing at furnace 8 cents $13 28
884 pounds lirno, costing at furnace 40 cents 3 53

4,970 pounds ore, costing at furnace $2 50 per ton 5 50
Labor reducing each ton

_
6 67

Total cost of the pig on bank of river 28 98

This does not include interest on capital, or State and county taxes.

A sample of this metal was received at San Francisco August 30, 1867,
which, after thorough tests by the various foundries hr that city, was pronounced
a superior article.

The average cost of importing pig iron from Europe to San Francisco is about

$40 per ton, ranging from $35 to $45
;
the fluctuation arising from tlio rates of

freight, which is usually from $12 50 to $15 per ton. Occasionally it is brought
by French and German vessels at a lower price, as these vessels generally carry

cargoes of light merchandise, which require heavy freight as ballast. The uspal

freight from Atlantic ports is from $12 to $16 per ton in currency.

Within the past year small parcels of pig iron have been received from Aus-
tralia. The Australian iron costs about $40 per ton in gold, delivered on tire

wharf.

The following particulars concerning the cost of producing iron, copied from
the report of the United States Bevenue Commissioners for 1865 and 1866, will

be found of interest in this connection. It will be seen by these figures that
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while it is quit© possible to make iron on tlie Pacific coast as cheaply as in any

other portion of the United States, it cannot be made as cheaply as in England:

An establishment capable of producing in the United States 10,000 tons of finished

iron per annum would cost for ore, leases, lands, blast furnaces, mills, bouses,

and appurtenances necessary for the full equipment, from the ore to the fin-

ished iron, at the present time ^ 7r n oon
Capital to carry it on /oQ, quo

Total - 2,000,000

A similar one in Great Britain would cost

Capital to carry it on

Total

$500, 000
300, 000

800,000

Interest on $2,000,000 capital invested in American establishment at 8 per

cent 4

On 800, 000 in England at 5 per cent

Leaving a balance of interest against American manufactures of

$160, 000
40,000

120, 000

In the United States a fair average cost of producing pig iron is not loss than $35 per ton.

In England or Wales the cost of producing a ton of pig iron averages $14. lo the ditterence

shown by the figures given, it is just to add the difference per ton caused .1^
laigei interest

on the greater capital invested in the United States. (Vide report, pages 227 and 328 .

)

This question of interest on capital is felt more severely on the Pacific coast

than in any other State in the Union, and forms an impediment to all manufao-

In the vicinity of the Oswego works are numerous beds of hydrous sesqui-

oxide, which, according to estimates based on careful measurement, contain 50,000

tons. This ore by analysis is found to contain from 46 to 56 per cent, metal.

Nearly one-lourth of these beds consists of solid masses of ore, the remainder

consisting of the same deposit very much disintegrated and broken, but equally

rich in metal.
.

At the distance of two and one-half miles from the works a similar body7 ol

ore has been found, which measures 100 acres superficially7

,
and of a thickness

varying from six to 12 feet. This body of .o«'e is estimated to contain seveial

millions of tons. Similar bodies of ore have been found at several places within

an area of twenty miles of the works, extending as far as St. Helen’s, on the

Columbia river. In overv case where these deposits of ore have been examined

they are found to bo underlaid by volcanic lava and ashes, beneath which aie

heavy beds of basaltic rocks. No vein or deposit of the ore has been found in

this basalt, but in many places the crevices and fissures in that formation are

filled with scales and fragments of the overlying ore.
.

These bodies of ore present all the appearances of having been deposited in

a liquid state, in indentations that existed at the time of the surface of the basalt.

The whole formation has subsequently been tilted up so as to dip to the east at •

an angle of about 10 degrees. The present surface of the ore beds is covered

with a deposit of sand, gravel, and clay, from a few inches to 10 feet in depth.

Similar bodies of ore exist in the vicinity of Mount Vesuvius, Italy, which are

known to have been ejected from that volcano in the form of chloride of iron

and subsequently metamorphosed to its present form.

Limonite is never found except in recent or secondary geological formations.

It is the most valuable of all the ores of iron, being readily convertible into steel.

The difference between limonite and hematite consists in the former containing

from 15 to 20 per cent, of its weight of water, while the latter contains none.

Limonite, owing to this difference, melts at a considerably lower temperature than

hematite, a most important matter in a country where fuel is expensive.
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An analysis of this Oregon limonite, made by Kellogg, Huesion & Co., of

San Francisco, gave the following results

:

Sesqui-oxide of iron * 77.66
Moisture 11.16
Silica 1.08

S ulphux and phosphorus .10

100.00

Its specific gravity is 4.25. By actual working, on the large scale, it yielded

54.37 per cent, of metal in pigs.

The extraction of the ore involves but little expense, as it is all near the sur-

face. It is estimated that it can be taken out and delivered at the furnace at

$1 50 per ton.

These Oregon iron works labor under a disadvantage in having no limestone
in their vicinity. This mineral is as essential in smelting operations as fuel itself.

All the limestone used has to be brought from San Juan island, and costs $6 per
ton delivered. As it requires one-third as much of this mineral as of the ore for

smelting, this disadvantage is serious in point of expense.

Iron" in California.

—

Every description of iron ores is known to exist 'in

California in abundance. The most important bodies of them are found among
the foot-hills of the Sierra Nevada mountains, at too great a distance from the
manufacturing centres to admit of smelting with profit, to compete with imported
iron at places along the coast having the advantage of cheaper supplies from
abroad. The heavy cost of inland transportation from these central marts is an
advantage, however, in supplying a local demand, because transportation upwards
to the mountains is always dearer than it is downwards to the plains. The cost

of castings received in the mountains from San Francisco rarely falls below $200
per ton

5
it is generally much higher. The consumption of cast iron among the

quartz, lumber, grist, and other mills located among the foot hills reaches nearly

2,000 tons annually, and the demand is limited by the difficulty in supplying it.

The cost of erecting smelting works on a scale sufficiently large to supply the
local demand need not exceed a.few thousand dollars. The profits of such an
establishment located among the mines, or on the line of a railroad connected with
the mining districts, if properly conducted, would be remunerative. It is strange
that, with such facts patent to capitalists, works of this kind have not .been estab-

lished at points where materials and facilities are known to exist for carrying
them on to advantage.
The following particulars concerning bodies of iron ores found in this State,

which have been examined by competent persons, will be useful in showing the
character, importance, and location of these deposits. For convenience they are
divided under the heads of specular, hematite, magnetic, chromic, titanic, and
mixed ores.

Specular Iron Ore.

—

Deposits of this ore have been discovered a few miles
north of the town of Santa Cruz, 75 miles from San Francisco, near the sea, in

the Coast range. There is abundance of wood and limestone in the vicinity.

Also on Utt’s ranch, six miles from Auburn, Placer couniy, in the foot hills,

45 miles from Sacramento.
In the Coast range, in San Bernardino county, about 600 miles from Sacra-

mento, is another deposit of this ore.

Also at Four Hills, a locality about 10 miles northeast from Downieville,
Sierra county, among +he summits of the Siena Nevada. The ore at this place
is very pure and abundant, in a densely timbered country, with limestone close
at hand.
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Plumas county, also, contains valuable bodies of this ore. On the side of a
broad canon in the southern portion of this county, in sight of the high peaks of

the Sierra Nevada, about 16 miles from Downieville, Sierra county, within a
couple of miles of the line of the proposed Oroville railroad, there is an iron

mountain composed in great part of this ore. It assays from 40 to 70 per cent,

metal. Parties have pre-empted 320 acres of the land embracing the mountain
for the purpose of working it as an iron mine. It is intended to erect smelting

works on the ground during the present fall. Wood, water, and limestone are

close at hand, and the Beckwith Pass wagon road runs within a mile of the claim.

There are deposits at other places, but the above are among the most acces-

sible.

Specular iron ore is somewhat similar in composition to red hematite, but is

readily distinguished from that ore by breaking with a bright metallic fracture,

almost like east iron, to which peculiarity it owes its name. Like hematite, it

is of volcanic origin. The ores of Pilot Knob and Iron Mountain, Missouri,

belong to this class. It requires a much greater heat to smelt specular iron ores

than any others of that metal
;

this trait is important on this coast. The iron

made from this ore is the best known, when properly made.
Magnetic Iron Ores.—The most important, because the most convenient,

body of this ore in California exists on the line of the Central Pacific railroad,

near Clipper Gap, where there is a mountain of considerable proportions com-
posed almost wholly of the variety known in Germany as u spiegelien

,

77 from
which steel is made with so much facility in that country by the Bessemer pro-

cess.

The advantages of having a plenty of wood, water, building materials, and
fire-clay for furnace purposes, and limestone for flux, and a railroad running close

by, have induced an attempt to erect smelting works in the vicinity. Robinson,
Brown & Co. 7

s iron mines are located here, about three miles from the rail-

road and three miles from Bear river. These mines were located and patents for

the land from the federal government applied for in May, 1866. The company
purchased the title of the railroad to the even sections of the land, to the extent

of about 1,500 acres. The greater portion of this land is well covered with
timber suitable for charcoal. The ore crops out from the mountain in many
places. There are two qualities in the deposit; on the east side it is highly
magnetic, while on the west it is very much like the Oregon limonite. Assays
made by Kellogg & Hueston, of San Francisco, in March, 1866, gave the fol-

lowing results: the magnetic ore, 64.37 per cent, metal; the hematite, 44.67
per cent, metal. A specimen sent to Professor Jackson, of Boston, Massachu-
setts, was analyzed by that gentleman, who states in the report on the subject

that it contains no phosphorus, sulphur, titanium, or other substance injurious

to the manufacture of iron.

A tunnel has been cut in the side of the mountain to test the thickness of the
stratum. At the time of our' visit, in June, 1867, it had been run for 30 feet,

with no signs of the end. On the opposite side, whore there were no croppings
near the surface, a shaft was sunk 15 feet; at that depth they struck good ore.

Estimates as to the probable expenses of making pig iron at this locality and
delivering it at San Francisco show that charcoal can be made and delivered at

the furnace for 12^ cents per bushel, (the Oregon works pay 8 cents;) the lime

will cost $2 per ton
;
the total cost for labor, materials, and interest on capital

reaching $20 per ton, to which must be added $6 per ton for transport to San
Francisco by railroad and steamer. The average cost of pig iron in that city

during the past three years has been $41 50, landed on ’the wharf. Its price at

present is from $47 to $50 per ton. The mines are 40 nines distant from Sacra-

mento by railroad.

Arrangements have been made with the firm of Coffee, Risdon & Co. to erect
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one of Haskell’s patent water-lined cupola furnaces, to test tire working qualities

of the ore. This furnace was to have been completed in August.
The parties interested in the enterprise, being men of limited capital, are not

prepared to conduct operations on a scale to insure success. It would be to the

benefit of the State if capitalists would take hold of the business.

Bodies of ore of a similar character exist near Gold lake, Sierra county, in

the vicinity of the line of the Central Pacific railroad.

A deposit of fine magnetic iron ore was discovered in the summer of 1867 on
Grouse ridge, 14 miles from Washington, Nevada county. This ore is energeti-

cally magnetic—so much so as to lift knives or nails—and is said to contain suffi-

cient gold to pay for extracting that metal from it.

In the summer of 1867 a body of magnetic iron was discovered near Chap-
paral Hill, Butte county, near the Grizzly, a tributary of the Butte creek, about
46 miles from Oroville, on the Susanville road. The ore is found in a locality

where the slate and granite formations unite. Some portions of it are so mag-
netic that fragments broken off can be lifted by the larger pieces. It was this

peculiarity that led to its discovery. An analysis made by Kellogg, Hueston
& Co., of San Francisco, yielded 65 per cent, of metal. The deposit is in the

form of a stratum or bed of unknown thickness and extent. In July a shaft

had been cut to the depth of 20 feet without passing through it. It had been
traced 300 feet in length by nearly a quarter of a mile in width. Being located

on a densely timbered hill, covered with broken slate, it was not convenient to

trace it to its full extent. There is abundance of wood, water, and limestone in

the vicinity.

Bodies of similar ores are found in the Santa Inez valley, in the San Rafael
district, Santa Barbara county, about 450 miles from Sacramento.

Magnetic iron ore or magnetite is one of the most extensively distributed and
valuable of that metal found on this coast. It contains a larger per centum of

metal than any of the other ores
;
when pure it generally contains from 60 to

70 per cent. It is changed in many places into specular ore by the addition of

oxygen, which it absorbs from the atmosphere.

'Hematite Ores of Iron.

—

There are large bodies of simonite, identical in

composition with the ores found at Oswego, Oregon, on the banks of Spring
creek, a few miles west of Shasta City—at an elevation of nearly 6,000 feet

above the sea—among the granite peaks of the Sierra Nevada, about 180 miles

from Sacramento.

A deposit of red hematite was discovered in March last on the ranch belong-
ing to the Sisters of Charity, about 16 miles from the city of Los Angeles. The
ore presents itself on the surface for nearly a mile in a stratum averaging 15
feet thick, enclosed in hard metamorphosed clay slate.

Chromic Iron Ores.—This class of ores, so rare and valuable in the Atlantic

States, is abundant on this coast, being found in the Coast range, the foot hills,

and among the Sierra Nevadas, wherever there is serpentine an the country.

Among the most important deposits of it are the scattered and broken masses
which cover the ground for miles in the vicinity of the New Idria Quicksilver

mine, in Santa Clara county. There is another body of it cresting the ridge
which forms the boundary line between Monterey and Fresno counties. In
Tuolumne county, near the Crimea House, are deposits which are found between
the strata of talcose slate, lying in a vertical position, the weathered portion!

of which stand out from the surrounding hills like tombstones in a grave-
yard.

In Del Norte county to the north of the copper mines on the uLow Divide,” there
is a peculiar deposit of chromic iron disseminated through the serpentine, which
constitutes the greater portion of the country thereabouts. This ore weathers
into round grains like shot, from the size of a pin-head to a four-pounder, and is
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appropriately called iron-shot by the miners in the vicinity, who find abundance

of it in the sluices when washing up.

There is auother body of chromic iron in Del Norte county, of different appear-

ance, on Smith’s river, about 20 miles from Crescent City. This ore is compact,

and as black as jet.

In San Bernardino county there are extensive deposits of this ore along the

coast, some of which contain fine specimens of vauquelinite chromate of lead and

copper.

On the south side of San Diego gulch, Calaveras county, on the crest of the

highest hill, opposite the Noble Copper mine, there is an isolated mass of this ore

that will weigh thousands of tons, which surmounts a rather singular formation.

A tunnel run in the hill beneath, in search of copper, cut through several wide

strata of serpentine, brucite, talc, and other magnesian minerals. Chromic iron,

or chromate of iron, is of considerable importance in the arts, but not as a source

for obtaining the metal. Though abundant on this coast, it is very rare in the

Atlantic States and Europe. England contains scarcely any; that country

imports about 5,000 tons annually, for the purpose of manufacturing the various

compounds of chromium, used in calico printing, painting porcelain, making

pigments, chromic acid, &c. A large quantity was formerly shipped to England
from the Barehills, near Baltimore, Maryland, where the most valuable deposit

on the Atlantic side exsits. With cheap transportation and labor this ore would

pay to export.

Titanic Iron Ore is generally found on this coast in the form of fine grains,

forming the greater portion of the “ black sand,” so difficult to separate from the

fine gold obtained from the alluvial washings. All volcanic rocks contain titanic

iron in the form of grains. As these rocks disintegrate the grains are set free.

There are several varieties of titaniferous iron in the grains, most of which are mag-

netic. It has been found in a number of thin seams in trap, in El Dorado

county, near Diamond Springs.

Some excitement was created in San Francisco, about a year since, by the

discovery of titanic iron in the sand on the beach within the harbor. Small

quantities of it were collected, and some of it smelted, under the impression that

it would make pig-iron, and that there was a “lead” of it in the vicinity. The
above explanation of its source shows how unreasonable such conclusions were.

Mixed Ores oe Iron.—There is a body of iron ore on Pratt’s Hill, near lone,

Amador county, on the border of the Sacramento valley, which does not belong

to any of the varieties' above described. It is of an earthy nature, and evidently

of sedimentary origin, forming a stratum nearly 20 feet thick, extending for a

mile near the top of a lode bluff, which projects into the valley. It contains a

large per centum of iron. In several localities along the margin of the San

Joaquin and Sacramento valleys -there are deposits of iron ores in the form of

ochres. It is not necessary to give details, as there are such abundant sources for

obtaining better ores; they will be described under the head of “clays,” &c.
.

Iron Ores in Nevada.—The surveyors employed by the Central Pacific

Railroad Company report the discovery of extensive beds of magnetic iron ore

within a short distance of the line of that road, near Crystal Springs. Also at

Neilsburg, within a mile of the road, and at Long Valley. There are many other

districts in Nevada which contain iron ore. There is a series of regular veins of

specular ore, from 8 to 20 feet thick, near the east fork of Walker’s river, in

Esmeralda county.

Iron Ores in Utah.—This Territory abounds in iron ores. There are several

deposits of carbonate of iron within 20 miles of Salt Lake City.

Iron Ores in Arizona.—The abundance of nearly all kinds of iron ores in

this Territory is quite remarkable. Whole ranges of mountains along the Colorado

are in great part composed of them. The copper mines at Williams fork aie

15
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surrounded with beds of iron ores. In the Mineral Hill and Planet mines the

ores are pure oxides of iron and copper. Several of the tunnels run in working
these mines have been cut through solid beds of iron ore. The wall rock enclosing

nearly all the copper lodes are of the same mineral.

Concluding- Remarks on Ores.—The above examples, selected from a great

number of a similar character, are sufficient to show the abundance of the ores of

iron on the Pacific coast, particularly in California, and the advantage that State

possesses in having furnace materials and limestone convenient to the mines.

It will be observed by reference to the analyses that the u lay,” or per centum
of metal in the ores found on this coast, ranges from 46 to 80, or an average of

upwards of 50. This, however, is applicable only to the higher grades. Accord-
ing to the government returns, published in England, the ores obtained from the

mines in Wales do not exceed 33 per cent., and those from the mines in Stafford-

shire, the great iron district of England, do not exceed 30 per cent. Most of

the ores found in that country require roasting as a preliminary process, owing to

their containing deleterious elements. The ores on this coast, being nearly all

oxide, can be smelted at one operation, and will produce a very pure metal.

The Consumption of Iron in California.—The consumption of iron in

this State is large, and constantly increasing. The imports of crude metal, given
in the accompanying table, constitute but a portion of the total quantity used, as

much of it is obtained by remelting worn-out or useless machinery, and other

articles, of which there are many thousands of tons in the State.

San Francisco is the centre of this trade. In addition to supplying California,

as the following table will show, iron and machinery are exported to Nevada,
and the adjoining Territories, the Sandwich Islands, Mexico, British Columbia,
and other countries.

The following list of foundries and machine shops in San Francisco will convey
an idea of the proportions of this business there. There are also 23 other foundries

in California, and six in Nevada. The establishments at Sacramento, Nevada
City, Marysville, Stockton, Sonora, and one or two others, are able to make almost

any description of machinery.

Iron Foundries in San Francisco.

—

The Vulcan covers the block embraced
by 137 feet on Fremont street, and running 275 feet to Beal street, and extending
thence to Mission street. On this block there are brick and frame buildings,

suitable for an extensive business. Every description of machinery, from a coffee-

roaster to a locomotive, including boilers, and everything complete, is made
here. Many improvements in the manufacture of engines and boilers have been
introduced in this establishment. Most of the machinery used at the Mission
woollen mills was made here, as was also the machinery for the mints at Mexico
and British Columbia. The most powerful engines in use on the Comstock
lode, Nevada, were also made here. A few months since a quartz mill was made
here and shipped to Nicaragua, and a pumping engine for use on a mine at

Parquiqua, Bolivia. The capacity of the furnaces at this foundry is sufficient to

melt 35 tons of metal. Nearly 100 men are employed on the premises.

The Fulton is located on First street, and employs about 50 moulders, doing
an extensive business in architectural casting

;
machinery of all kinds is also made.

The Etna is a similar establishment to the Vulcan, but on somewhat smaller

scale. It lias facilities for melting six tons of metal. It is located on Fremont
street.

The Franklin is also located on Fremont street. The engine used for print-

ing the Evening Bulletin was made at this establishment. It has conveniences
for melting 10 tons of metal, and employs 25 men.
The Golden State is located on First street, and is of about the same capacity

as the Franklin. \

The Pacific is an establishment reaching from First to Fremont street. It was
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commenced in 1850. The buildings, chiefly constructed of brick, cover two 50-

varalots. The machinery for the new rolling mills was made here, the fly-wheel

for which weighs 25 tons. It can melt 20 tons, and employs about 75 men.

The Miners’ is also on First street, and extends through to Fremont. It

employs about 250 men, and can turn out a 20-stamp mill, boiler and all com-

plete, in 30 days. The iron castings for the State capitol, at Sacramento, were

made here.

The San Francisco is located at the corner of Fremont and Mission streets,

where it covers a fifty-yara lot. All descriptions of machinery are made here.

It can melt 15 tons of metal, and employs about 40 men.

The City Iron Works are located on Fremont street. Employ about 20

hands. Considerable machinery for the. Sandwich Island sugar-mills has been

made here.

The California Foundry is also on Fremont street. This establishment does

an extensive business in architectural castings, which it makes a specialty. The
fronts of several of the most elegant buildings in the city were cast here. It has

facilities for melting six tons of metal, and employs about 20 hands.

The Union Foundry
,
corner First and Mission streets, is the oldest and largest

establishment of the kind on this coast. It was commenced in 1849. The
buildings include a three-story brick, having a frontage of 187 feet on First street,

extending 275 feet, and fronting 120 feet on Mission, the whole covering nearly

50,000 feet; 300 men are employed here. The machinery for the United States

steamer Saginaw was made at this foundry. The first locomotive made on this

coast was cast and finished here.

The Atlas Iron Works are located on Fremont street. They are chiefly

engaged in casting for agricultural purposes. Can melt seven tons of metal, and

employs about 30 men.
The Jackson Foundry is located on Jackson street. Its operations are con-

fined to casting stoves, ornamental railing, and other light and fancy goods.

The ranges used in nearly all the first-class hotels in the city were made here.

It gives employment to about 30 men.
The Empire Foundry is on Mission street, near Beale. All descriptions of

machinery and castings are made here. It employs 30 men.

It is within limits to estimate the consumption of iron in California and the States

and Territories dependent on it for supplies, at 30,000 tons annually. The busi-

ness gives employment to nearly 3,000 men. There are 30 machine-shops in

San Francisco, in addition to those connected with the above-named foundries.

The largest iron vessel ever cast in the United States was made at the Union
Foundry in 1861. It was a shallow pan, capable of holding 1,316 gallons, and
weighed 8,114 pounds. It was for use in one of the local soap factories.

A rolling-mill and steam forging establishment has recently been completed

at San Francisco, with machinery and apparatus for
.
making every description

of bar and rod iron, from one-fourth of an inch diameter, and one-eighth of an

inch thick, to 12 inches wide, of any shape required by manufacturers, including

all sizes and patterns of railroad iron. This establishment furnishes a market

for all the scrap iron that can be obtained. It is proposed to erect puddling

furnaces for converting cast into malleable iron, as the supply of materials is not

equal to the demand.
The above facts are sufficient to show that there exist on the Pacific coast a

fair demand for iron and some facilities for its manufacture.
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Imports of iron (chiefly railroad) into San Francisco daring 1866, and first six

months of 1867.

Description. 1866. 1867.

Pic iron, tons .. - 9, 388 2, 063
100, 378
30, 229
14, 429

Bars ... 157; 558
40, 088
18,278
14, 584

Bars, bundles

Pipes, bundles 7, 451
Hoops, &c. , bundles 31,985

395
19, 607

394Hoops, cases

Sheets, bundles 21,604
331

4,048
121Sheets, cases

Plates 7,622 10, 134

Exports of iron and machinery from San Francisco during 1866, and first six

months of 1867.

Articles.

Iron, bars

Iron, bundles ..

Iron, pig, tons

Sheets, packages
Hoops, &c., bundles .

Hoops, cases

Pipes, bundles
Pipes, pieces

Castings, pieces

Plates
Machinery, packages.
Machinery, pieces

Machinery, cases

©
o
'R
©

o

1866.

1,577
648

33
177

254
120

40
2, 482
889
396

1867.

500
229

27
121

2, 34-2

1.108

& CO
T3 c©
a a
© c3

O
""

H

1866.

2,012
432
10
14

383
23

107

1867.

12

o
O .

a

pq,
o

1866.

300
37

12

14
47

1867.

77
167

98

155

a
a
o
o
S-i

® •

.a .

o
o
Eh

1866.

88
16

2
30

56
54

207
19

1867.

138
18

Coal.

—

The importance of coal as an element of national and local prosperity

is so generally recognized, that it is unnecessary to make any remarks touching
the advantages of an abundant supply. But the relative value of the several

varieties of coal for domestic and manufacturing purposes not being so generally
understood, may render some explanations on this point appropriate.

The varieties of coal to which England owes its prosperity, and which are so

abundant in Pennsylvania and other Atlantic States, do not exist, or at all events
have not been found, on the Pacific coast. But there are extensive beds of other

varieties, which differ as much in their composition and heating qualities as the
coals of other countries differ from each other. In the northern parts of the coast

the coal is as superior to that found at Mount Diablo and further south as the
Welch coal is to the Scotch, or the Pennsylvania anthracite to that found in

Ireland.

Modern geologists have abandoned the idea that coal, to be of good quality,

must be found in one particular formation. Experience, the most reliable guide,
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contradicts such a theory. Researches in India, China, Australia, New Zealand,

Chili, and on this coast, prove that good coal, adapted to nearly all purposes, is

found outside of the carboniferous formation. Science has failed to demonstrate

that good coal may not be found in any geological formation. There are many
reasons for believing that when the mines on this coast shall be worked to a

depth approaching that of the mines in other countries, the quality of the coal

will be found to bear a favorable comparison. Analyses made by Professor

Blake and other scientific gentlemen, of coal taken at a greater depth than the

samples tested by Professor Whitney, in 1861 and 1862, shortly after the Cali-

fornia mines were opened, exhibit a marked improvement.

The following reports exhibit the change in composition of the Mount Diablo
coal as the depth of the mines increases

:

Analysis of sample of coal from Pittsburg mine, taken from thick seam, 600 feet

from surface
,
in 1867, by Professor W. P. Blake.

Moisture 3. 28
Bituminous matter 47. 05
Fixed carbon 44. 90
Ashes 4.71

99. 94

There was no trace of sulphur in the sample.

Analysis of coal taken 800 feet beloio surface on the incline in Black Diamond
mine, in May, 1867, by Professor Price, superintending chemist to Golden City

Chemical Works, and to San Francisco Refining Works, dec., dec.

Moisture 9, 54
Ashes 8. 25
Sulphur , 3. 25
Oxygen and nitrogen 20.50
Hydrogen 3.75
Carbon 54.71

100.00

Analysis of Mount Diablo coal, taken from near surface, in 1861 and 1862, by

Professor Whitney, State geologist of California.

Clark’s

mine.

Black

Diamond

mine.

C
u
m
b
e
r
1
and

mine.

Peacock

mine.

Corral

Hollow

mine.

Water 13. 47 14. 69 13. 84 14.13 20. 53
Bituminous matter 40.36 33. 89 40.27 37.38 35. 62
Fixed carbon 40. 65 46. 84 44. 92 44. 55 36. 35

Ash 5. 52 4.58 0.97 3.94 7.50

It will be seen by comparing these reports that the proportion of moisture in

this coal is much less in the recently examined • sample. This change in com-

position increases the power of the coal for generating steam and other purposes

at least 25 per cent. It was the excess of moisture in the coal taken from near

the surface that caused it to crumble on exposure to the air, or when thrown into
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the fire. These defects decreasing' with increased depth of the mines, the value

of the coal increases in proportion.*

There is a very material difference, however, in the quality of the coal taken
from each of the seams in the Mount Diablo mines, as well as between this coal

and that obtained from other mines on the coast, leading to the inference that

each is separate in origin.

The Clark or upper seam at Mount Diablo is enclosed in soft sandstone above
and below, with scarcely any shale or slate. The Bleach Diamond, or lower
seam, is overlaid by three or four feet of slate and shale, and underlaid by two
seams of tough clay, separated by slate highly charged with sulphur, while the

coal is comparatively free from that element. The middle seam is divided by
slate and contains a large per cent, of sulphur.

The following are the prominent traits of the coal found on this coast : The
Mount Diablo, California, is an inferior quality of coal, but answers tolerably

well, where bulk is no great object, for generating steam. Being cheap it is

used to a considerable extent for domestic purposes.

The Nanaimo, Vancouver’s Island, is excellent for generating gas. It is also

extensively used for steam and domestic purposes. It burns with less smoke
than Mount Diablo coal, but leaves more ashes.

The Bellingham Bay coal is considered the best on this coast for domestic
purposes, as it is tolerably free from odor, and burns with a bright cheerful flame
and very little smoke. It may be compared with the lower grades of English
coal. The mine is in Washington Territory.

* In this connection it may not be uninteresting to give results of an analysis made by
Messrs. Falkenan & Hanks, San Francisco Chemical Works, of some Saghahen coal from
East Siberia, with a comparative table of the results obtained from different kinds of coal, as
to their constituents, and the effect obtained in their use:

Designation.

Specific

gravity.

Volatile

combustible

mat-

ter

in

100

parts.

Fixed

carbon

in

100

parts.

Earthy

matter

in

100

parts.

Comparative

evaporative

power

in

100

parts.

Rapidity

of

action.

Readiness

in

getting

up

steam.

Lehigh, (Pa.) 1.590 5.28 89.15 5. 56 8. 35 792 153
Cumberland, (Neff’s) 1.337 12. 67 74. 53 11.34 8.82 877 298
Cumberland, (A. & T. ) . .

.

1. 333 15. 53 76. 69 7.33 10. 00 828 505
Sydney 1. 338 23. 81 67. 57 5. 49 7.47 764 424
Newcastle 1. 257 35. 83 57. 00 5. 40 8. 09 827 595
Coal analysed.-. 1.288 35. 70 56. 45 6. 05

We have also examined the sample of coal forwarded by you, with a view of determining
its commercial value, and have arrived at the following results :

Specific gravity ) 1 . 2887.

9

Volatile combustible matter 35. 70
Moisture 1.8
Fixed carbon 56.45
Earthy matter 6. 05
Amount of gas evolved by lOpounds avoirdupois of coal,' 32 cubic feet.

The amount of sulphur contained in the sample was so minute as not to warrant a quan-
titative determination. In regard to its constituents, the coal examined seems almost identi-
cal with that of Newcastle, England.
On igniting the coal, cakes forming a light solid coke, yielding fine reddish gray ashes,

which did not show the least tendency to form slag, but passed freely through the grate,
were produced.
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The Coos Bay, Oregon, is a fair coal for many purposes. When first taken
from the mine it appears as compact and solid as “cannel

,

77 but as it contains a
large per centum of moisture it soon loses this appearance, and crumbles when
exposed to the air. It leaves but little ashes,

The Fuca Straits, Washington Territory, coal is moderately well adapted to

steam or manufacturing purposes, burning with a bright, clear flame and but
little smoke, leaving but a small quantity of dark sandy ashes. This coal

“cakes 77 a good deal, which is its chief defect.

The coal found farther north not being much used in California, its traits are

not wrell understood,

It is found by experience that the coal of this coast is less destructive to boilers

and grates than the anthracite imported from Pennsylvania or the bituminous
coals of Australia.

The article on the geology of the coal formations of the Pacific coast, furnished

by Mr. W. M. Gabb, of the California State Geological Survey, and published
in the previous report, gives much general information on this branch of the

subject, and may be referred to for geological details respecting the formations

in which coal is found on the Pacific coast.

New Discoveries in California.

—

A company has been organized within

the past few months for the purpose of working a seam of coal recently discov-

ered near the mouth of Bear creek, a tributary of the San Lorenzo, a few miles

above Santa Cruz. The seam is stated to be nearly five feet thick, and the

quality good for surface coal.

It may be well here to state that coal is much influenced by the atmosphere.

Experiments made by the Peninsular and Oriental Steamship Company of Eng-
land, prove that coal obtained from the best mines in that country loses 20 per

cent, of its heating power when exposed to the atmosphere for a few months in

hot climates. The steamers belonging to this company, when in the tropics,

consume one-fourth more fuel than Avhen in the temperate climate of Europe. As
the temperature of the atmosphere on this coast ranges as high on land during
the summer months as in the tropics, it would be unreasonable to expect the

coal found near the surface to be as good as it will be at a depth out of reach

of atmospheric influences.

A seam of coal is being worked on the south fork of Clear creek, Shasta
county, a few miles west of Piety Hill, and about 30 miles from the silver mines.

It was discovered in 186*3, but was not worked till the discovery of the mines
in 1865 afforded a market for the coal, which is used to generate steam for the

engines since erected. A shaft has been sunk on' this seam about 60 feet deep,

at the bottom of which the coal is found, about four feet thick, and of fan- quality.

In this part of Shasta county there exists a belt of shales nearly a mile wide,

tilted to an angle of about 25 degrees, which contains thin seams of coal. These
might be made to yield a supply of fuel for local use.

Mr. John S. Royal, in January, 1867, discovered an outcrop of coal in Corral

Hollow, San Joaquin county, about 30 miles south of Mount Diablo, in a ravine

from which the previous rains had washed the soil to the depth of 25 feet. The
seam, where exposed, is about eight feet thick. It is generally believed that

the beds of coal worked at Mount Diablo pass through this locality. The cost

of transportation and labor has heretofore prevented the working of coal with

profit in this vicinity. The projected railroad from San Jose to Stockton passing

within four miles, and the San Joaquin river being accessible by a wagon road,

it is probable the new discovery may at some future time prove valuable.

Nearly 1

,

6 0

0

tons of coal were taken from mines in this vicinity in 1863—200
tons of which came from the Commercial, and 800 tons from the O’Brien. The
quality, was good and well adapted for generating gas.

In 1866 a company was organized for the purpose of distilling oil from this

coal, of which it is said to contain 65 gallons to the ton. The quantity of water
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tliat entered the shaft, and the want of proper pumping machinery, caused a sus-

pension of operations. It is possible that with proper machinery the coal

deposits of Corral Hollow might be profitably worked.
' Clark, Bruce & Company have recently discovered three seams of coal on the

west side of Butte mountains, on the Colusa road. The position and other con-

ditions lead to the supposition that these seams may be continuations of those

worked at Mount Diablo. Samples of the coal tested at Marysville gave satis-

factory results. The work of prospecting is being earned on.

Deposits of coal have been discovered in San Luis Obispo county, in the

Salinas valley, about 70 miles from Monterey. The coal crops out in a small

oval valley about a mile in length, at the head of the Salinas. There are six

or seven distinct seams in this outcrop within the distance of 300 feet. The for-

mation has been considerably dislocated and the strata tilted up, but the outcrop

may be traced for 20 miles. The third seam from the top is nearly seven feet

thick, and has been examined to some extent. The coal is a lignite. The lowest
seam in the series is about five feet thick and has also been examined by means
of a short tunnel. The other seams vary from 10 inches to four feet in thickness.

The Mount Diablo Coal Mines are located on both sides of a high ridge

which projects from the north side of Mount Diablo. They are favorably situ-

ated for access to navigable water, being in Contra Costa county, about five

miles south from the San Joaquin river, at a point where it is deep enough for

vessels of 1,000 tons to approach the bank.
The first mine in the district—the Teutonia—was located in 1858. Though

coal wras discovered there in 1852, none of the valuable mines were located
till 1859. Several of the most productive have been located since I860. It

will be perceived by these dates that California coal mining is still in its

infancy.

The majority of the locations have been made on the outcrop of coal, which is

traceable for several miles, trending easterly and westerly. The Peacock mine
is on the western edge

;
the Pacheco and San Francisco are west of the Peacock

but not on the outcrop. The disturbed condition of the seams has caused the
abandonment of these three western mines. The Cumberland, or Black Diamond,
one of the most valuable mines in the district, is located about three-quarters of,

a mile to the north of the Peacock. Somersville, a small town created by the
working of the mines, is situated about a mile to the east of the Black Diamond,
from which it is separated by a high ridge, and is the centre of operations at
present. This place contains about 200 buildings, including hotels, stores, a
temperance hall, and a school-house, and has about 800 inhabitants. Within
half a mile of it are the mouths of five different mines, from which coal is, or has
been, extracted. On the northwest is the Union, a short distance from which
is the Manhattan

;
a few hundred yards further east, and somewhat lower down

the side of the ridge, is the Eureka; southeast of this, in a ravine at the base of
the western side of the ridge, is the Pittsburg; about 1,000 yards to the north
of this, and still lower down in the ravine, is the Independent. All these mines
thus clustered together about the sides of a steep, rugged mountain present a
singular appearance. The lofty chimneys of the steam engines belching forth
columns of dense black smoke; the dark, dingy dwellings of the miners and
those who minister to their wants; the tall trellis-like viaducts across the ravines,

over which the locomotives are constantly passing between the mines and the
wharves

;
the clanking of machinery, and busy hum of workmen and teamsters

;

,

the great piles of black waste at the mouth of each mine, all tend to give a pecu-
liar interest, if they do not impart much beauty, to the scene. The distant view
of the surrounding country, as seen from the ridge, embraces stretches of grassy
meadows teeming with cattle and sheep

;
purple hills breaking in rugged outline

against the sky, and glimpses of the San Joaquin meandering through its tule
banks, dotted with the white sails of sloops and schooners, while here and there
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a neat cottage embosomed in orchards and surrounded by yellow gram fields,

presents a scene of quiet beauty, suggestive of the progress of civilization.

The Central mine, one of the first worked, but at present idle, is located near

the base of the hill, three-quarters of a mile to the east from Somersville, from
which place it is separated by the hill. The Pacific, the most recently opened
in the district, is located near Marsh’s creek, seven miles east of Somersville.

The above are all the mines at present in a state of development. The Mount
Hope is on the Black Diamond Company’s ground, of which that company
resumed possession in August last, and is not described as a separate mine.

The mines now producing coal are the Black Diamond, Union, Pittsburg,

Independent and Eureka. The workings in these mines are extensive, some
of the levels in one connecting with those m another, so that a person may travel

a mile on the line of the seam.

It is estimated that during the six years ending July, 1867, 500,000 tons of

coal have been taken from these mines. The quantity received at San Fran-

cisco, as shown by the following table, amounted to 302,554 tons, while the

consumption on the ground, the waste in handling, &c., and the quantity sent

to the interior by water and teams, will make up the difference

:

Annual receipts of Mount Diablo coal at San Francisco.

1861
1862

1863
1864
1865

-

1866

First six months 1867 .

Tons.

6, 620
23, 400
43,200
37, 450
50, 559
79,110
53,215

Total 302, 554

The discovery of this coal has caused a reduction in the price of the imported

article. In 1857 the average price of imported coal was $35 per ton. In 1867

the average price is about $15 per ton. A reduction of $20 per ton.

The Mount Diablo coal is used almost exclusively by the river, ferry, and
coasting steamers, and by most of the stationary engines at San Francisco, and
at places convenient to the rivers. The flour mills at Napa, Suisun, and other

places, use it, and considerable quantities are consumed at Sacramento and
Stockton. Shipments are occasionally made to the Sandwich Islands, where it

is used for running the engines on the sugar plantations. During the first six

months of 1867, 1,300 tons were shipped to Honolulu.

The working of the mines has created several prosperous villages in their

vicinity, among which maybe named Somersville, Clayton, Nortonville or Car-

bondale, and Pittsburg Landing, the terminus of the Black Diamond railroad,

about two miles from Antioch and four miles from New York.

From the known dimensions of this coal field it is calculated to contain about

12,000,000 tons. It is probable its extent will be traced beyond the present

recognized limits.

The Black Diamond.

—

The company owning this mine was incorporated

in 1861, and have worked their property continuously since. In August, 1867,

the mine produced about 4,000 tons, which was its average monthly product for

some time previously. It employs about 150 men. The coal is extracted

through two levels, but there is another in progress which, when completed, wall

strike the vein about 800 feet below both the present adits.

The upper level is run on what is known as the Black Diamond seam, and is

reached by a tunnel 430 feet in length, cut through the sandstone which encloses

the coal. The workings on this level extend three-quarters of a mile on both

sides of the tunnel. This coal seam is four feet four inches thick.
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The second level is about 550 feet below the above, passes through the Clark
seam, which is three feet six inches thick, and extends 300 feet beyond to the

Black Diamond seam. The working on the Clark seam extends about half a
mile on both sides of the tunnel and several hundred feet on the Black Diamond.
The third opening is being made by an incline, which will strike the coal

about five hundred feet below both the other levels. It will cut the Clark and
the Black Diamond seams. When this incline shall be completed this company
will have a sheet of coal to work about 2,000 feet deep, running the length of

their claim, nearly a mile. They also own the Manhattan, which they expect
to work through the above levels by means of a drift now being cut.

In working the Black Diamond the miners pass through several bodies of coal

of fair quality, but too small to work with profit, ranging from 12 inches to 18
inches in thickness, each being separated by a stratum of hard black slate. Two
miles south of the tunnels on this mine the Black Diamond seam is found to be
divided by two lenticular beds of tough clay, each from 10 to 12 feet thick,

divided by a body of hard clay slate. This clay furnishes materials for the pot-

tery at Antioch, and makes good fire brick.

The mine is worked by stoping and drifting, the men laboring by contract.

Every facility is afforded by the company to take the coal out in as compact a
form as possible. The arrangements for conveying it from the pit to the vessels

on the river afford an illustration of California engineering skill. The mouth
of the main adit is situated nearly midway up the side of a steep mountain,
several hundred feet above the level of the plain. To overcome this obstacle,

a massive incline has been constructed of framed timbers 900 feet in length, the

angle of which is 15 degrees. A double car track is laid on the incline. By
means of a stout wire rope passing over a drum, nine feet in diameter, the loaded
car is made to haul up the empty one. A car carrying 20 tons of coal descending
pulls up 10 tons of timbers and other materials used in the mine. The foot of

the incline connects with a railroad over which the cars are hauled by a locomo-
tive to New York, on the San Joaquin river, where the arrangements are com-
pleted for loading the fleet of vessels engaged in carrying coal to San Francisco
and other places, without any further handling.

The railroad used by this company has no connection with the Pittsburg road,

to be described hereafter
;
this latter is the property of another corporation. Its

terminus on the river is four miles distant from New York.
The Pittsburg is worked by a stope cut at an angle of 30 degrees, by which

the coal is reached at a distance of 350 feet. The monthly product is from 1,500
to 1,800 tons. The coal is hoisted by a horizontal winding engine of sufficient

power to raise 200 tons per day.

The Pittsburg Coal Railroad.

—

In 1862 a charter was granted to a
company by the State legislature to construct a railroad from the mines to the

river. But little was done towards its construction till the summer of 1865. It

was not completed and furnished with rolling stock till February, 1866. The
road, a remarkable specimen of engineering skill, is only five and a half miles

in length. From the mines to the plain, a distance of a mile and a half, the

grade of the track is 274.56 feet to the mile. The four miles from the river to

the base of the mountain is constructed on a gradient of 40 to 160 feet to the
mile. To overcome the inequalities of the surface of the country eight trestle

bridges had to be constructed, the most extensive of which is 340 feet in length

;

a tunnel 300 feet long had to be cut, and a number of heavy banks and culverts

built. All the timber used in making the bridges is selected Oregon pine and
California redwood. The rails, of English iron, are laid on square redwood ties.

The gauge of the road is four feet eight and one-lialf inches. To overcome the
friction of such a steep grade, two locomotives of a peculiar construction have
been made at San Francisco. They have powerful engines and three pairs of

36-inch driving-wheels each, with cylinders 14 by 18 inches. Each weighs
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about 17 tons when loaded with fuel and water, which they carry themselves,

having no tenders.

The total cost of the road is about $145,000.

All the mines in a position to do so have constructed side branches to con-

nect with this road. It is estimated that it can deliver 3,000 tons of coal daily

on board the vessels at the wharf. The coal is shipped from the cars to the

vessels by shutes.

The friction on the brakes when the locomotives are coming down the incline

is tremendous, but thus far no serious accidents have happened.

The coal from the Union, Pittsburg, Independent, and Eureka mines is car-

ried by this road.

The Teutonia, the pioneer of the district, has been explored to a depth of

500 feet by means of an incline cut at an angle of 30 degrees. At this depth

the upper seam of coal, two feet thick, was reached. A horizontal drift from the

bottom of this incline strikes the Clark seam where it is 3 feet 10 inches thick.

Another drift, run in an opposite direction, strikes the lower or Black Diamond
seam. It is known that there are two other seams of coal in this mine, the low-

est of which is about five feet thick. The want of cheap facilities for conveying

the coal to market prevents the owners from working it to advantage. The
company owns 640 acres of coal land; have good engines, pumps, and hoisting

gear. The mine faces the property of the Pacific Company
;
the ground nearly

four miles between the two mines is almost a level plain. The land belonging to

the Pacific Company extends to the hills bounding the Teutonia Company’s
ground.

The Union.—Operations on this mine were commenced in 1861. The coal

is reached by a stupe, which, in July, 1867, was 500 feet in length, having a

vertical depth of 230 feet. The seam averages three feet six inches in thick-

ness, and is on the Clark, or upper seam. Tire monthly product ranges from

1,800 to 2,000 tons. The hoisting is done by a horizontal driving engine.

The Independent.

—

Work on this mine was commenced in 1861, though

the coal was not reached till 1S66, owing to the quantity of water that entered

the shaft, the mine being the lowest in the district, and worked by a perpen-

dicular shaft 700 feet deep. Upwards of $180,000 was expended for machinery,

pumps, labor, &c., before the coal was reached. The pump in use at present,

and which is barely sufficient to keep the mine dry, is driven by a 75-horse

power horizontal engine, and lifts 130,000 gallons per hour. So great is the

influx of water that a stoppage of the pumps for 24 hours would require 20 days7

pumping to clear it. The hoisting and other machinery is powerful. The
cages, or hoisting cars, each holding nearly a ton, are lifted by a rope four inches

in circumference. About 200 car-loads are hoisted daily. The product of the

mine averages about 1,500 tons monthly.

The Eheeka is owned and worked by the Independent Company. About
160 men are employed in both mines. This produces about 1,500 tons per month,

but could produce more. The company, in March, 1867, increased their capital

from $500,000 to $3,000,000, in order to conduct operations on a larger scale,

and have since made improvements.

The coal is obtained by an incline 600 feet in length, at an angle of 45°.

It is taken from three seams. The upper, or Clark seam, is three feet eight inches

thick
;
the middle, two feet six inches

;
and the lower, or Black Diamond, four

feet. The two 'upper seams are passed through in reaching the lower one. The
distance between the upper and lower varies from 225 to 350 feet. The Eureka

uses a horizontal winding engine for hoisting.

The Centeal, which, prior to the construction of railroads by the Pitsburg

and Black Diamond Companies, furnished a large portion of the coal sent to

market, is at present idle. The slow and expensive transportation by teams

places it out of the field in competition with mines having the advantage of rail-
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roads. It is in contemplation to construct a railroad to connect it and the Teu-
tonia with the river. Both these mines are located on the same side of the

mountain, and suffer, alike from want of cheap transportation
;

both contain

unbroken seams of coal; have been well opened, and have powerful machinery
for working purposes.

The Pacific, the property of a wealthy corporation of New York capitalists,

is located about six miles east of Somersville, on the Rancho de los Meganos, or

Marsh’s ranch, as it is now called. The ranch covers three square leagues of

land, embracing a portion of the foot-hills at the base of Mount Diablo, and
extending to the San Joaquin river. Borings and other explorations have sat-

isfied the engineers and agents of the company that the seams of coal worked
in Mount Diablo pass in a nearly horizontal position under this ranch, covering

a space of six miles square. A shaft is now in progress at a point near the

western extremity of the ranch, several miles west of the disturbed formation in

the Peacock, Pacheco, and San Francisco Companies’ ground. It is calculated

that this shaft will strike the Black Diamond seam at a depth of 400 feet. The
calculation is based on the dip of the seam, which was reached by an incline

sunk about 1,200 feet, from which the seam was prospected 200 feet laterally

and found to average four feet four inches in thicknesss. The Clark and middle
seams were reached in July last, dipping at an angle of 30°, leaving little room
to doubt that the more important seam will be reached at a sufficient depth.

The coal taken from the mine at present is used in running the machinery. The
shaft in progress is intended to serve as the general outlet of the mine. Its

dimensions are 16 feet by 8 inside the timbers. It is timbered all through and
divided into three compartments, two of which are fitted for hoisting purposes.

The centre serves as the pump shaft. It is estimated that when the mine is

fairly opened and the machinery in operation, 20 tons of coal can be raised per

hour. In July last, the shaft had reached 150 feet in depth.

The machinery was made at the Union Iron Works, at San Francisco. The
pumping engine weighs 20 tons and is of 175-horse power, with three boilers,

each 35 feet long and 42 inches in diameter. The pump is what is known as a
Cornish “lift,” having a six-feet stroke and 12^ -inch bore. It is estimated to

be capable of raising a body of water the size of the bore 1,000 feet.

The company have a lease of 13,316 acres of coal land. A railroad from the

mine to the river is projected.

Labor, Wages, &c.—It is estimated that 1,000 men are employed in and
about the mines at Mount Diablo. The miners work chiefly by contract. The
general price for breaking out the coal is $1 per square yard. The men who
perform this labor make from $4 to $6 per day. The unskilled laborers are

paid from $40 to $65 per month, in gold. Board and lodging costs from $6 to

$8 per week. No Chinese are employed.
The monthly wages paid by the several mines in this district aggregates

about $50,000 or $600,000 per annum. The average cost to the companies for

extracting and delivering the coal is $6 per ton, divided as follows : Miners’

wages, hoisting, wear and tear, and interest on capital, or total cost of coal in

the bunkers at mouth of mine, $3 50 per ton; freight by railroad to Pittsburg,

$1 per ton; shipping from thence to San Francisco, $1 per ton; commissions
and general management, 50 cents per ton.

The present market value of Mount Diablo coal suitable for domestic purposes
is from $8 to $9 per ton. As only 80 per cent, of that placed in the bunkers is

marketable, 20 per cent, being screenings, vrhich are sold at $5 per ton, the
margin of profit, after all expenses are paid, is very limited.

The above shows as nearly as can be ascertained the present condition and
future prospects of the coal mines in California. It has not been a remunera-
tive business to the capitalists who have engaged in it, owing to inexperience in

the working of the mines, injudicious management, the high cost of roads to
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navigable waters, and the difficulties to be overcome in creating a market where

the best imported coals had been so long in use. All these obstacles to success

are gradually disappearing, and it is believed the coal interest in California will,

in time, pay a fair percentage upon the capital invested in it. Incidentally it

has been of advantage to the country, having furnished employment to a consid-

erable number of laborers, created a demand for machinery, and supplied cheap

fuel for domestic use and for purposes of manufacture and navigation.

The Coal Mines of Oregon.—A seam of coal was discovered in May,

1867, on the land belonging to Mr. Frank Cooper, in Marion county, about 30

miles from Salem. Considerable quantities of the coal have been sent to that

city, where it sells readily, A wagon road is being constructed thence to the

mine, in order to supply the demand. At the depth of 65 feet the seam is about

five feet thick, and the quality of the coal better than at the surface. Good coal

has been found near the Premier mills, on Bear creek, a tributary of the Yaquina

river, in Benton county, about 30 miles west from Corvallis. Five separate

seams of coal have been found in this locality, varying from six inches to four

feet in thickness. The most valuable seam is within five miles of Yaquina bay.

This is about four feet thick, and nearly horizontal in position. It has been

prospected over a considerable extent of the adjoining country. It is estimated

that coal in this vicinity can be delivered at $3 50 per ton, owing to natural

facilities for working and transportation. Most of the mines are not more than

five miles from navigable waters, and that distance over an almost level plain.

A railroad could be cheaply constructed to the place of debarcation.

Towards the close of 1S66 a seam of coal was discovered on the bank of Til-

lamook bay, 50 miles south of Astoria and 60 miles northwest from Salem.

There is another coal seam of a similar character on the shore of Nelialcm,

about 25 miles further up the river.

Extensive beds of coal are in progress of exploration about three miles from

Farwell bend, on the Snake river. A tunnel has been run on a vertical seam

about 300 feet, where a number of smaller seams connect and form a body of

coal about 10 feet thick. The mouth of the tunnel is close to the bank of the

river. Another seam of coal discovered, 200 feet above the original discovery,

is said to contain good coal, and to be five feet thick.

Coal has been found in the Calapooya mountains, within a few miles of

Barry’s survey for a railroad from the Columbia river to California. This dis-

covery is considered of importance in that part of Oregon.

There is a coal field on both sides of the Coquille river, in Coos county. The
Coos Bay mines are in the northern edge of this field, which extends into Curry

county. The seams, of which there are three, are thicker and the coal of a

better quality on the Coquille river than at Coos bay. The two larger seams

unite on the river and form a body of coal nearly 13 feet thick. There is another

field between the south and middle forks of the Coquille, which is 1,600 feet

higher in the mountains than the last mentioned. It has been traced for 22 miles

in length by eight miles in width. One seam is 10 feet thick. The Coos Bay
deposit extends about 25 miles north and south, and 20 miles east and west. It

is most valuable on the south, but is only worked on the north.

Coos Bay Coal.

—

What is known as Coos Bay coal bears a good reputa-

tion in California. It is found in a number of seams which crop out on the sur-

face of the ridge that divides Coos bay on the south from the Coquille river.

The locality of the best mine will be understood from a brief description of

the bay. Coos bay is about 14 miles in length, varying from one and a half to

two and a half miles wide. The main part of it has a direction northeast by
southwest. At the upper end there is a sharp bend to the north. The Coos

river rises some 30 miles inland and enters the upper end of the bend. Four

miles from the mouth, in a densely timbered and hilly country, is Marshfield, the

centre of the coal mining. The facilities for working the mines are crude. If
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the arrangements were more complete the supply of coal coaid be increased.
There is a good entrance to the bay. The bar at its mouth has 14 feet of water
at high tide, and there is a government light-house convenient. Four miles from
the entrance of the bay, on the south shore, is Empire City, the seat of Coos
county, a thriving little place.

The supply of Coos bay coal at San Francisco has increased during the past
three years, as the following table will show. The consumption has increased
in Oregon to an equal extent.

1865 - - 500 tons.

I860 . 2,120 “

1867, (first six months only) 2,520 u

Coal in Washington Territory.—A seam of coal is being worked on the
bank of the Cowlitz river, six or eight miles from where it unites with the Colum-
bia. The Cowlitz coal differs in appearance and composition from other coal
found on this coast. It is light, its specific gravity scarcely exceeding 1. It
breaks with a bright glassy fracture, burns with a peculiar white flame and very-

little smoke, leaving but a small per cent, of white, powdery ashes. It contains
no sulphur, does not soil the fingers in handling, makes a hot fire, which continues
longer than most of the west coast coal. It cakes in burning and makes a con-
siderable per cent of coke. Professor W. P. Blake has made an examination
of this mine and coal, and considers them valuable.

A coal mine of some reputation is at Bellingham bay, near the northwest
boundary of the Territory. About two years since it became the property of a
San Francisco corporation, which had commenced making improvements for
mining and exporting the coal, when, from some cause not clearly understood,
the mine took fire. The fire could not bo subdued till the underground works
were flooded. This misfortune prevented operations in the mine for nearly a
year, and caused a serious loss to the company. It was reopened in February,
1867. The first cargo of coal since the fire was received in May. Since that
time the supply has steadily increased. The following table gives the quantity
of coal from this mine received at San Francisco during the past three years :

1865 - 14,446 tons.
1866.... 11,380 “

1867, (first six months only) 1,275 u

The Fhca Straits Coal Mines are situated in the northern part of Wash-
ington Territory, on the south shore of the Straits of Fuca, about 45 miles south-
west from Victoria and 40 miles southeast from the Pacific ocean. The company
owning the mines possess 2,080 acres of the surrounding country. The land
embraces the shores of Clallam bay for several miles. The surface of the coun-
try is exceedingly hilly and broken, and is covered with a dense forest of spruce,
fir, and cedar to the water’s edge. Its geological formation is exposed by several
landslides of recent occurrence, some of them being quite close to the mine. It
consists of sandstones and shales, with occasional conglomerate, the whole broken,
divided, and tilted up in different directions by dikes of indurated sandstone. To
such an extent has this displacement been effected that it is difficult to trace the
continuity of the stratification. The largest bodies of the exposed strata dip
toward the land at angles varying from 15° to 40°. The croppings of the coal
are conspicuous from Clallam bay to Pillar Point, eight miles to the southeast.
The lowest seam is about two feet thick, and is seen some 60 feet above the

water line of the bay, in the face of the hill where the mine has been opened.
It dips towards the land at an angle of 35°. About 250 feet higher in the hill

is another seam about 15 inches thick, and 300 feet still higher another eight
inches thick. The mine is located on the lowest of these seams. The work
done by the company includes a tunnel run into the face of the hill 70 feet,
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where it reaches the coal, at a convenient level for shipping. From this point

an incline 250 feet in length has been run on the seam, the lower part of which

changes its dip from 35° to 25°. Lateral drifts have been run 350 feet to the

east and ISO feet to the west, the latter terminated by a thick sandstone dyke.

Two dikes of similar materials were met in the other drift, one four, the other

nine feet thick.

About 1,500 tons of coal were taken from this mine up to the close of 1866, when
operations were suspended for want of funds to carry them on. In 1S67 a com-

pany was incorporated for the purpose of working this mine, under the title of

the Phoenix Coal Mining Company. Operations now give better promise of

success. The original owners, having no other machinery than a hand pump and
windlass, labored under disadvantages. The coal, owing to the expense of labor,

cost $7 50 per ton, delivered at San Francisco. The new company, having

pumps and hoisting gear worked by steam, can obtain it at less expense.

The first cargo, 500 tons, from this mine since it has been reoponed, was received

at San Franeisco in August, 1867, where it sold at $12 per ton, costing the com-

pany $6 per ton to deliver.

The English government steamer Zealous has been supplied from this mine.

The engineers of that vessel speak favorabty of the coal, stating that it makes
less soot in the flues and less ashes than any other obtained on the coast.

The new company have extended the workings on the original incline to 1,300

feet, where the seam is nearly four feet thick. In making lateral drifts from the

bottom of the incline, the dikes mentioned as interfering with the workings on

the upper levels were not met with, though these lower drifts were extended 300

feet northeast and nearly 700 feet northwest.

About 40 men are at present employed at the mine, who take out 100 tons of

coal per week.

Investigations by experienced mining engineers and geologists lead to the con-

clusion that there is an extensive bed of coal in Clallam valley, of which the

seams above described are but the margin.

A bore 292 feet deep was sunk in this valley in 1866, at a point about a mile

and a half from the bay. It passed through the following formations

:

Feet. Inches.

Sandstone 11 6

Till 1 0

Sandstone 5 0

Till 7 0

Liard sandstone 1 0

Beds of hard clay * 5 0

Sandstone 48 0

Fire-clay 5 0

Sandstone 4 6

Till 1 6

Sandstone, in beds. 8 10

Till 5 0

Sandstone 1 6

Till 6 6

Sandstone 3 6

Till 1 4

Clay, in beds 12 6

Hard freestone 0 10

Sandstone 13 6

Coal 0 8

Below this the bore passed through alternate layers of sandstone, shale, and

conglomerate, till work was stopped for want of machinery.
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It is a matter of some importance to ascertain the extent of the deposit in this

locality, as the quality of the coal in Fuca Straits mine is such that a good supply

of it is desirable.

Other Coal Mines in Washington Territory.—In July, 1867, the Coal

Creek Road Company, of Seattle, Washington Territory, was incorporated under

a special act of the territorial legislature,, with a capital of $30,000, for the pur-

pose of constructing a road and making other improvements for developing the

coal mines opened to the east of that town. These mines are reported to con-

tain excellent coal.

A seam of coal has been recently opened near Monticello, Cowlitz county,

about 740 miles northeast of Mount Diablo. Some of it, tested on board the

Oregon Steam Navigation Company’s vessels, was found to be good for steam

purposes, burning with a clear flame and but little smoke, leaving but a small

residue of ashes.

Coal in Nevada.—

I

t is believed by persons who have travelled over this

State that good coal exists near its northern and western boundaries.

A seam of lignite is reported to have been found during the past summer a

few miles from Hiko, the county seat of Lincoln county, near the Pahranagat

district.

The surveyors employed by the Central Pacific Railroad Company report the

existence of coal at the eastern base of the mountains near Crystal Peak, con-

venient to the Truckee river, in the immediate vicinity of the line of that rail-

road.

Parties prospecting for gold and silver among the Goose Creek mountains

report croppings of coal at several places in that part of the State. The Goose

Creek mountains are on the line of the Central Pacific railroad, above the valley

of the Humboldt, Coal has been known to exist in these mountains for many
years. The early emigrants who crossed the plains in 1850 frequently spoke of

having seen it.

An inferior quality of coal is known to exist in the mountain ranges of western

Nevada, and in the Walker river country.

Coal in Utah.—A seam of bituminous coal, about six feet thick, has been

explored on Webber creek, a few miles from Great Salt Lake City. It is nearly

horizontal in position, overlaid by strata of sandstone and a deposit of conglome-

rate.

Coal has also been found at Beaver creek, about 300 miles south from Salt

Lake.
The Vancouver Island Mines are being worked to some extent. Exports

in June from the Nanaimo mine reached 3,636 tons, and July 4,676 tons.

The imports of this coal at San Francisco during the past three years has been

as follows: 1865, 18,181 tons; 1866, 10,852 tons; 1867, 9,160 tons, for first

six months only.

Concluding Remarks.—The existence of coal along the northwest coast

of the Pacific has been known since the discovery of the country. The seams

cropping out in the face of nearly every bluff and promontory Rom Oregon to

Sitka are too conspicuous to have been overlooked. The cost of and difficulty

in procuring labor and transportation, as well as the lack of enterprise on the

part of the. settlers along the coast, have retarded the development of this impor-

tant resource. The condemnation of valuable discoveries by pretended experts

on account of presumed subterranean disturbances in the vicinity has discouraged

capitalists from testing the value of many good mines. It is proper here to

remark that the subterraneous disturbances on this coast are remarkably local in

their effects, rarely extending for any considerable distance. The developments

in the Mount Diablo district illustrate this fact. The section in this district on

which is located the Peacock, Pacheco, and San Francisco mines is found to be

so much broken and disturbed as to render the workings of these mines unprofit-
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able, while to the north and south the coal has not been broken or displaced. It

is, therefore, probable that many bodies of coal which are now considered too

much broken to pay for development will be found valuable on more thorough
examination.

The extent of the coal formation on the Pacific coast is surprising. Mr. Fou-
coult, a French gentleman, who spent several years examining the northern coast

from Washington Territory to the newly-acquired territory of Alaska, states that

anthracite exists at Skidegate inlet, Queen Charlotte’s island, and that a seam
of the same kind of coal is seen cropping out on the mainland opposite, about

40 miles distant. Specimens have been sent to San Francisco, where they were
examined by competent persons, who pronounced them of good quality. The
extent of these deposits is unknown, but they establish the fact of the existence

of anthracite on this coast.

Vancouver’s island contains sheets of coal, which maybe seen cropping out at

various points along its shores on the east and west. From Cape Flattery A
Admiralty inlet, in Washington Territory, there is an almost continuous outcrop

of coal. The Fuca Straits mine, described above, is only 16 miles from the

croppings on Noah bay. Unfortunately this part of the coast is destitute of a

good harbor, or doubtless the coal would have been developed to a much greater

extent. But capital and engineering skill can overcome even this defect if the

inducements are sufficient.

From the above data it will be seen that the coal deposits west of the Rocky
mountains, though yielding an inferior quality of coal, are quite extensive, and
furnish such promise of improvement as to justify the belief that the supply will

be sufficient in the future for the demands of all branches of industry on the

Pacific coast.

Marble, Limestone, &c.—The use of marble for domestic, artistic, and
funeral purposes is very general in California, especially in San Francisco.

Marble mantels, tables, and slabs are to be found in almost every residence,

workshop, and store. The graves of all. save the utterly friendless, dead, are

adorned with marble tablet or monument of some kind. This taste has created

an important branch of productive industry.

There are fourteen factories engaged in the manufactures of marble in San
Francisco, some of which employ 30 or 40 men. One has steam machinery for

cutting and polishing the marble, and turns out 3,000 feet of slabs per month,

in addition to tombstones, mantels, and other ornamental work. There are mar-

ble factories at Sacramento and Marysville, and one at each of the following

towns in the interior: Stockton, Sonora, Petaluma, Santa Cruz, San Jose, Dow-
nieville, Folsom, and other places. Probably 1,000 persons are employed in

California quarrying, transporting, and working marble.

The consumption in San Francisco averages 500 cubic feet per month
;
the

factories in the interior use about one-fourth as much
;

total consumption in the

State, say 600 feet per month, or 7,200 feet per annum. The average price of

marble at present is $5 per foot. It thus appears that the value of the raw
material used in this business amounts to 636,000 annually. The value of manu-
factured marble in the State is estimated at 62,500,000.

The most singular and suggestive feature in this business is presented in the

fact that, although California contains an abundance of marble of great beauty

and variety, most of that used in San Francisco is imported from Italy or New
York. This fact may be attributed to the want of good roads and cheap trans-

portation. It is found more economical to bring the raw material from Genoa,

Italy, including transhipment at Bordeaux or Marseilles, than from the foot hills

in the State, less than 100 miles from Stockton or Sacramento.

There are two firms in San Francisco engaged in the importation of marble.

Brigadelli & Co. are in the Italian branch of the business. They own a vessel

of 300 tons register, sailing between San Francisco and Genoa. Large quanti-

16
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The most important quarries cat present worked arp the following

:

Indian Diggings.—This quarry is located on the limestone belt, above
referred to, in El Dorado county. It was . opened in 1857. A considerable
quantity, of marble has been taken from it, darkly and coarsely marked with
gray and black. It is very beautiful in large masses, but has a smeary appear-
ance' in small pieces

;
it is susceptible of a high polish, which it retains well.

Monuments, after exposure for 10 years to the heat and cold peculiar to the foot
hills of California, are as bright and glossy on the surface and edges as when
erected.

The Columbia is located on the same limestone belt, on the Tuolumne county
side of south fork of Stanislaus river, near Abbey’s Ferry, 70 miles from Stock-
ton, the head of navigation on the San Joaquin river. This quarry was opened
in 1860, and has been well developed. The quality of the marble is fine in
grain and nearly white, with pale gray pencillings, and has improved with the
depth of the workings. Blocks of 20 feet square, without flaw, or blemish, may
be.obtained from this quarry. Machinery was erected for working it, and a mill
built for cutting the blocks into slabs and polishing them. The works consisted
of a revolving derrick with a boom 60 feet in length, by means of which two
men could take blocks weighing 10 to 15 tons from any part of the quarry and
place them on cars which ran on a track laid around it and connected with the
mill. This mill had 100 saws and four polishing machines, moved by water
power. Many thousands of tons of marble were cut here between 1862 and
1866. The increase of importations, erection of similar machinery at San Fran-
cisco, and the impossibility of sending the product to market during the winter,
owing to the want of good roads, has caused the proprietors to cease operations,
except during the summer. Some of the handsomest monuments in the State are
made of this marble; that erected to the memory of the late Senator Broderick,
in the Lone Mountain cemetery, at San Francisco, is a beautiful specimen.
The Coleax Quaeeies.—The most noted of these was discovered in 1866,

in the mountains bordering the Bear river, about two miles to the east of the
town of Colfax., Placer county, near the line of the Central Pacific railroad.
The marble differs from all others found on the coast, being a dark gray, with
jet black venation. When polished it is very beautiful. The mantels in the
new Bank of California are made of this marble, which contributes to the beauty
of the interior of that structure.

The proprietors of the quarry are among the first to derive direct benefit from
the Central Pacific railroad, and their case illustrates how great an advantage
that road will be in developing the resources of the State.' Without such a
means of transportation the marble could not be delivered at San Francisco for
less than $20 per ton; with it freight is only $8 per ton. The owners of the
quarry at Columbia pay $10 per ton for hauling their marble to Stockton when
the roads are good, but from $12 to $15 per ton during the winter, with an addi-
tion of $2 per ton from that place to San Francisco by water. The expenses
for transportation are still higher from the Indian Diggings quarry. Expense
of transportation alone has thus far prevented the development of this valuable
resource, and cost the State as much for imported marble as would have nearly
paid for a railroad to the quarries.

There is a quarry of nearly white marble recently discovered on the Appleton
ranch, about seven miles from Colfax and two miles from the railroad. Some
fine blocks have been sent from it to San Francisco.

Both these quarries are in the limestone belt.

The Suisun marble is found in the Peleoo Hills, a short distance north of
the city of Suisun, Solano county. It occurs in the form of irregular beds, in a
peculiar sandstone formation, and is of various shades of brown and yellow,
beautifully blended in bands and threads, similar to the famous stalagmites of
Gibraltar, which it resembles in origin and structure, as well as in appearance.
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It has been formed by water, holding lime and iron in solntion, percolating

through the sandstone and depositing the mineral in cavities; consequently it is

only found in limited quantity, though much of it, of an impure quality, is

burned for making lime. ,

Other Localities where Marble has been pound.—A quarry of marble

has been opened recently on Butte creek, about 40 miles from Oroville, Butte

county, near the lately-discovered iron mines. The quality is good, the color

gray and white, and'the deposit extensive, being on the limestone belt.

There are other localities in the State where marble has been found, but the

explorations have been too limited to determine their value.

In May, 1867, Mr. J. It. Brown discovered and located a quarry of marble a

few miles north of Auburn, Placer county, of a nearly white color. Samples

sent to Sax Francisco arc considered fine. The quantity is abundant.

A marblo quarry has also been found to the south of .the Bay of Monterey, in

the Coast range.

Limestone and Lime.—The supply of these materials is abundant in nearly

all parts of California. The great belt of limestone so frequently referred to

furnishes materials for lime for the towns in the foot hills and among the Sierras

;

while in the coast range there are other calcareous rocks, which supply the

demands for lime in the towns and cities along the coast and on the plains. The

consumption of lime at San Francisco averages about 100,000 barrels annually,

three-fourths of which is obtained from the vicinity of Santa Cruz, on the ranch

of the Canada del Rincon, where there is a supply of white metamorphic lime-

stone, which makes good lime. Considerable quantities are also brought.from

Sacramento. Since the completion ot the Central Pacific railroad in that vicinity,

lime is brought to San Francisco from near Auburn and Clipper Gap, Placer

county. About 5,000 barrels are brought to Sacramento monthly by the railroad,

and the supply is increasing with the facilities for its preparation and transpor-

tation.

The imports of lime at San Francisco, since 1864, have been as follows

:

Barrels.

1864

- - 73,553

1865 - SO, 037

1866 - - : 89, .86

1867 (for first six montlis only) 67,

Total - 321,216

Average price during this time, $2 25 per barrel. The consumption of lime

in SanFranoisco during the past three and a half years has cost $722,736. The

increase of brick and stone buildings during the latter half of 1867 has greatly

augmented the consumption of lime.

The construction of railroads and increase in buildings in the interior towns

has also increased the consumption. The lime used for various purposes in the

Statp annually probably exceeds $1,000,000 in value.

Tfep Golden City Chemical Works, at San Francisco, have made a few tons of

chloride of lime as an experiment, but the demand for this compound is so small

on this coast that its manufacture is unimportant. It was ascertained in making

these experiments that the California lime will not absorb as much chlorine as
’

that made in the Atlantic States or Europe. This may be the effect of a variety

of causes; but it is of importance, both in practice and to science. Some of the

English lime will absorb 50 per cent, of chlorine. None obtained in California

would take up 30 per cent. The general per cent, of chlorine in imported

chloride of lime does not exceed 10. It loses its strength during tho voyage.

Other Calcareous Minerals—Sulphate oe Lime.

—

There are deposits

ef this mineral in various forms in all the States and Territories on this coast. It

is valuable when burned as a fertilizer on heavy clay lands, such as constitute
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much of iC tulc ” and u adobe ” bottoms in California. It is abundant in the coast

range. A body of it is found in the form of selenite in the hills near Stockton,

within a few miles of the San Joaquin river.

Considerable quantities of the same mineral are known to exist in most of the

mountains which have been examined for silver in Alpine county, among’ the

the high Sierras.

Sulphate of lime, in the form of alabaster, is found in Tuolumne, Los Angeles,
Solano, and several other counties.

Near Silver City, Story county, Nevada, alabaster of great beauty is found,

but it soon crumbles on exposure to the atmosphere. In 1862 this deposit was
quarried as marble. It was soon discovered that blocks cut from it fell to pieces,

and were useless for building and ornamental purposes
;
but it makes good plaster

of Paris.

Beds of friable sulphate of lime exist in the vicinity of the Sulphur Springs,

near Red Bluffs, Tehama county, in the form of loose grains, deposited by the

waters of the thermal springs, which cover acres of ground in the vicinity. All
the hot springs on this coast deposit sulphate of lime, in some form or other.

In the Granite mountains, between Chico, in Tehama county, aficl Idaho, there

are numerous deposits of. gypsum. Anhydrate, or dry sulphate of lime, is found
in Plumas and Sierra counties. Professor Whitney, State geologist of California,

has various specimens.

Excellent materials for the manufacture of plaster of Paris exist on this coast.

Considering the simpleness of its preparation it is remarkable that its manu-
facture has not been attempted. The imports of plaster of Paris amount to

about 6,000 barrels annually at San Francisco, at an average cost of $4 per
barrel, or nearly $26,000 per annum. Nearly all imported is from New York.
Dolomite on Magnesian Limestone.—This mineral has been found

during tlic present yeaf, on the Merced river, between Horseshoe Bend and Don
Pedro’s bar. It is fine grained, of a yellowish gray color, having much the

appearance of “ Turkey stone,” and is prized for hones for sharpening razors,

penknives, &c. It has been mistaken for lithographic limestone. The deposits

are abundant, and it may ultimately bo found an important resource.

Hydeaulic Limestone.—California contains deposits of this valuable mineral,

of good quality. The best known are found in a range of hills at the bask of

Benicia, Solano county. Hydraulic, or Benicia cement, as it is called, is made
here in considerable quantities, a company having been incorporated in 1860
for the purpose of carrying on its manufacture. The company has good machinery,

kilns, and the necessary arrangement for making several thousand barrels per

month. An impetus has been given to this business by the action of the State

harbor commissioners, who having charge of the construction of .the sea-wall, in

the harbor of San Francisco, have had experiments made with the various cements.

The Benicia cement proving satisfactory, has been selected for use in the wall,

which will be several miles in length, and of great depth and thickness, and
will consequently require many thousand tons of cement. This action of the

commissioners has had a tendency to remove a prejudice that had been cultivated

by interested parties against the California cement. The imports of cement have
been heavy for several year's at San Francisco, the damp nature of the founda-

tions in the business portions of the city requiring the bricks or stones to bo laid

in cement for several feet in extensive buildings. In 1866, 23,812 barrels were
imported, at a cost of $91,648. During the first six months of 1867, 14,517

barrels ivere imported, at a cost of $50,000. These figures show the importance

of this business.

The mineral in the vicinity of Benicia is found in a series of deposits extend-

ing for several miles. Though there does not appear to be any regular stratum

of it, there is sufficient to last for many years, should the consumption reach 100,000

barrels annually.

r
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Hydraulic limestone is a sub-carbonate of lime, which owes its value to its prop-

erty of hardening1 under water, to a certain proportion of clay in its composition.

Too much clay causes it to set too slowly, while too little renders it unfit for use

as a cement. It is necessary to make this explanation to render the following

statements intelligible

:

There are two varieties of this mineral at Benicia, the one making a cement

which hardens very rapidly, the other very slowly. Experience and observation

prove that a combination of the two makes a hard, durable cement, which may be

regulated to harden in any required time. Common limestone exists near the

cement rock. The workmen first employed in making the cement, not being

aware of the difference, mixed all together in the kilns
;
the consequence was to

spoil the whole, and give the product a bad character in the market. But the

processes for its preparation are now better understood, and the workmen more

experienced. Such contaminations are avoided, and a really good cement is

prepared.

This Benicia cement stone is of a dark yellowish color, speckled with black,

tolerably soft; breaks with a dull, earthy fracture, without any appearance of

crystalization.

The following table gives the results of some of the experiments made with

various kinds of cements, to test the time each requires for setting” in the air

and under water

:

Composition.
Time setting

in air.

Time setting

in water.

3 5 8 10
- 25 30 30 50
50 1.00 3.20 1.25
30 50 45 1. 00

I. 00 1.20 1.50 2. 20

J . 20 1.50 2.40 3. 10

Mixture of one part of Benicia cement and two parts sand.... 1.50 3. 10 4. 10 5. 25

This cement is much used in the manufacture of drainage and water pipes.

There are several factories of these articles in California. Miles of such pipe

are laid down in San Francisco. Other places in the Coast range and loot hills

have been found where cement stone is known to exist. On the banks ot Hos-

pital creek, a few miles south of Corral Hollow, San Joaquin county, there is a

deposit of it similar in appearance and composition to that worked at Benicia.

.

Within the past few’ months a hydraulic limestone has been discovered in

Washington Territory, on the Columbia river, about seven miles north from

Astoria. Works are in course of erection to manufacture cement at this place.

There can be but little doubt that this mineral will bo found abundantly all

along this coast whenever an intelligent search shall bo made for it. The meta-

morphosis of the rocks in the Coast range has been of a nature to form it exten-

sively. A
Oregon.—Limestone and marble are not so abundant in this State and the

Territories north and west- as in California. As mentioned in the report on iron,

the Oregon smelting works have to import the limostono used in that establish-

ment from the Island of San Juan. The limestone formation extending from

Siskiyou to Los Angeles, in California, does not appear to extend into Oregon.

At all events, its existence has not been reported.

The recent discovery of a bed of limestone on Beaver creek, Clackamas county,

about 18 miles from the Willamette, is considered of much importance by the

local press. It is presumable this mineral is scarce in that part of Oregon.
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Nevada.—In addition to the alabaster mentioned above, in Story, county,

cement rock lias been found in the Pinewood district, Humboldt county, and at

many other places. No marble has thus far been found in this State, but there

is sufficient carbonate of lime in other forms, in nearly all parts of it, to supply

material for making lime for building purposes.

Building Materials.—The mountainous nature of the Pacific coast, and
the geological formations to which the rocks composing the mountains belong,

suggest the existence of a great variety of building materials. Pew countries

possess greater abundance or variety of these materials than California, and there

are few cities in the United States where equal opportunities are afforded for

comparing the merits of the materials used in other countries with those obtained

at home, than are presented at San Francisco. In the early days of this city

everything was imported, from bread and clothing for its inhabitants to lumber,

brick and stone for their houses. The city hall is built of Australian freestone,

several of the banks and other large edifices are built of China granite, and there

are hundreds of steps, pillars, lintels, and other portions of buildings, of sand-

stone and granite imported from the Atlantic States and Europe. The founda-

tions of many of the old buildings in the city are laid on imported bricks. None
of these materials are found to be as durable or as handsome as those since obtained

in California. In this, as in other mineral resources, the cost of labor and trans-

portation has impeded development. It is only under favorable conditions that

stone for building will pay to ship to San Francisco from the interior of the

State; while the cheapness, excellence, and abundance of the lumber, and the

general adaptability of the soil for the manufacture of bricks, cause these materials

to be used for building almost everywhere throughout the State. The intro-

duction of iron mouldings for the decorative portions of large structures prevents

a demand for stone for such purposes. The Bank of California building, at

San Francisco, is the only structure of cut stone of any magnitude, outside of

the government fortifications, on the Pacific coast. Under such circumstances

little attention is paid to opening quarries to test the quality of the stone. The
consumption of stone is confined to granite for curbing and paving the streets,

and the basements and stops for a few of the more costly buildings at San Fran-

cisco.

The following details concerning the supply of building materials will show
how varied and valuable they are in California

:

Granite.—Quarries of this rock are in nearly every county, including portions

of the foot-hills or sierras. But as none of them are convenient to railroads or

rivers, except the following, only these will be referred to

:

The oldest and best known is located near Folsom, Placer county
;
another

quarry worked to some extent exists at Natoma, in the canon of the American
river, a few miles from the first; another at Rocklin, 22 miles from Sacramento;

and a fourth at Penryn, 28 miles from that city. The last two are on the line

of the Central Pacific railroad.

There is a marked difference in the appearance of the rock from these several

quarries. That from Folsom is hard and dark, containing feathery crystals of

black hornblende in patches, on a dark bluish-gray ground of quartz and feldspar.

Very little mica exists in any of the California granite. That from Natoma is

as dark as that from Folsom, but the components being more evenly distributed

gives it a lighter appearance. The stone-cutters consider this the best rock for

smooth blocks. It has a clean and fresh appearance, never changing color. The
granite from Rocklin is of a nearly snowy whiteness, remarkably fine grained,

and free from stains and blotches, and is susceptible of a fine finish. The upper

portion of the State capnol at Sacramento is being built of this stone. The
mouldings and other architectural ornaments are cut with sharpness and elegance.

The lower portion of the structure is built of the Folsom stone, which has a dark

and dingy appearance in comparison with the lighter and marble-like stone above.
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The fortifications in course of construction near San Francisco are being built

of Penryn granite, which is somewhat darker than that from Rocklin, but lighter

than the others described above. The basements of nearly all the large stores

and warehouses in San Francisco are built of Folsom rock. The quarries at

Rocklin are very extensive. It is possible to break off blocks of large dimen-

sions—masses 100 feet long by 100 feet deep, and 10 feet thick, have been
quarried out and afterwards split into smaller blocks, of any required thickness,

across the grain, by means of gads and sledges. The rock splits evenly. There is

a body of this rock several miles in length and breadth and of unknown depth.

In San Francisco are 10 stone-yards, at which about 350 men are employed
dressing and trimming granite for building and paving purposes. These yards

use about 400 tons of stone per month. The curbs and crossings of the principal

streets are made of this rock. There are 20 miles of such curbing and cross-

walks. The Central Pacific railroad carries about 5,000 tons of granite from

Rocklin and Penryn to Sacramento, the greater portion of which is brought

to San Francisco by schooners. About 1,000 tons per month are brought from

the quarries at Folsom and Natoma.
The price of granite at San Francisco is $1 50 per cubic foot, or $21 per ton

in blocks delivered at the wharf. The cost of trimming it is high; stone-cutters

being paid $4 per day in gold for nine hours work.

Sandstones, &g.

—

Brown stone of good quality for building purposes is

quarried near Hayward’s, Alameda county. Some of this stone is used in the

city cemeteries as bases for monuments and for building vaults. Its sombre
appearance is considered an advantage.

Greenish-gray sandstone is obtained from Angel island, in the Bay of San
Francisco. Of this beautiful stone the new building of the Bank of California

has been built. The scroll-work and sculpture on the front are fine and smooth
in outline as if cut in marble, while the color is soft and pleasant to the eye.

Each pillar, lintel, and post of the doors and windows is formed of a single block,

some of them 10 feet in length. The wheels used in the linseed oil factory at

Steamboat Point are also made of Angel Island stone. These wheels are seven

feet in diameter and 18 inches thick, each weighing fivo tons.

In several of the interior counties are deposits of a variety of trachytes, form-

ing portions of table mountain, which make good materials for buildings. It

is generally of a pinkish or gray color, fine in grain, and when first taken from

the quarry is sufficiently soft to be trimmed with a common hatchet, but a few
months’ exposure to the air renders it quite hard. A valuable deposit is found
near Mokelumne Hill, Calaveras county. Wells & Fargo’s office, several hotels,

and other buildings in that town are made of it. Some of these buildings are

14 years old, and the stones in them retain the marks and edges as when first

made.
A quarry of freestone, of a pale drab color and fine texture, is found near

Marsh’s creek, six miles from the Mount Diablo coal mines.

Near the Merced river, in Mariposa county, on the road between Bear Valley
and Stockton, there are beds of freestone well adapted to building purposes.

The stone is of a pleasant pinkish tint, with wavy lines of brown and purple,

and is compact and stands exposure well. With cheap transportation it would
become a favorite for many purposes, as it can bo cut cheaper than granite, and
is better adapted to building than marble, and is more elegant and durable than
brick.

Bricks.—The manufacture of bricks is carried on extensively in nearly every
county in the State. The tough clay of the Sacramento valley probably makes
the best. Some of the earth used in one or two localities along the coast in

early times, contained a per centum of soda and potash. Such bricks are ill-

suited for a climate as humid as that of San Francisco. The moisture causes

the alkali to exude, injuring the paint or plaster with which the bricks are covered.
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The consumption of bricks at San Francisco amounts to about 100,000,000

annually. The average price is $12 per 1,000. About 20,000,000 are used

annually in the interior of the State, at an average cost of $16 per 1,000. Until

recently the bricks made were the product of hand labor. A brick-making

machine was introduced in July, 1867. The increase of building consumes all

that arc made. The city corporation uses many millions annually in the con-

struction of sewers, of which there are 10 miles within the city limits.

Roofing Slates.—-Notwithstanding the abundance of slate on this coast,

but little of it fit for roofing purposes lias thus far been found. The use of

shingles, asphaltum, and tin for roofing, which are so much cheaper and lighter

than” slate, is almost general, so that but little inducement is held out to furnish

slate. In 1865 a company was organized in Amador county for the purpose of

working a slate quarry found in that county. Experienced Welsh slaters were

interested in the enterprise. They say the Amador slate is quite equal to any

found in Wales. The causes above stated, together with the cost of labor and

transportation, rendered the enterprise unprofitable, and it was abandoned.. No

doubt a proper search would result in the discovery of an abundant supply of roof-

ing slates on this coast.
_ . .

Steatite, on Soapstone, though not strictly a building material, is classed

under this head because it is valuable in various departments of arts and man-

ufactures. There are localities in all the States and Territories on this coast,

excopt Arizona, where this mineral is known to exist in great abundance, but

its consumption is limited at present. Only one or two deposits are found pro-

fitable to work, and these only to an inconsiderable, extent. There is but one

establishment on the coast for the manufacture of articles from soapstone. I his

is at San Francisco, where it was commenced in 1866. As marble can be obtained

cheaper than this stone, its use is confined to blocks for lining furnaces, slabs

for the chemical works, linings for stoves, beds for ovens, &c. Its peculiar pi operty

of standing a high temperature, and retaining the heat a long time, makes it val-

uable for such purposes. About 200 tons are used at San 1 rancisco annually
;

part of it in' the form ofipowder by soap-makers, chemists, boot-maker's, and others.

Twenty tons of this powder are sold annually at $3 per 100 pounds. I ho price

of the stone, in blocks, is $4 80 per cubic foot, or $40 per ton. I11 slabs of one

inch thick, 75 cents per superficial, foot.

Most of that used at San Francisco is brought from near Placerville, El It01 ado

county, where the company owning the factory have a claim containing ^,000

feet in length on a bod of this material 363 feet wide, and there are u extensions

on the same u load” for miles on both sides of the original claim. Other quarries

aro worked to some extent—one near Sonora, Tuolumne county; another on

Santa Catalina island, oft’ the southern coast, near Santa Barbara
; ^

another on

the south of the San Jose valley, near the city of San Jose, in Santa Claia

county; another at Copperopolis, in Calaveras county, &c. .

The cost of transportation from Placerville amounts to $12 per ton for freight

alone, divided as follows: For hauling by team from quarry to railroad, nine

and a half miles, $6 per ton
;
by railroad to Sacramento, 40 miles, $4 per ton

;

to San Francisco by steamer, $2 per ton.

The California steatite is superior to that obtained in the Atlantic States^ or

Europe for many important purposes. It contains neither mica nor iron.. I ho

Golden City Chemical Works, an extensive establishment, uses steatite to lino the

retorts for distillation of nitric and sulphuric acids. When commencing, opera-

tions this company imported steatite from New York, which, owing to its con-

taining mica and iron, was soon destroyed by the fumes of the acids. Induced

to try some of the California stone, it was found to last for a long time, the acids

having but little effect on it.
_ . , - ori Y

Don Abel Stearns states that when lie came to California, in .1825, the com-

mon people cooked their food in vessels made of this stone, which is abundant
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in all the southern counties, and almost as soft as wood. These “crocks” were

made of various sizes, usually about an inch thick on the sides and two inches

on the bottom. Such vessels are occasionally found by the surface miners in

various parts of the State. Parcels of California steatite have been exported to

China, where it is used for various purposes.

The furnaces at the copper-smelting works at Aubrey City, Arizona, are lined

with steatite taken from Santa Catalina island.

Clays.—Under this heading will be included materials used in the manufac-

ture of pottery, glass, colors, &c.

As already stated, reference can only be made to such products of the earth

as are of immediate economical importance. Many minerals of interest and
prospective value must necessarily be passed without notice, and several articles

of dissimilar natures are included under one head, for the purpose of securing

conciseness.

Clay, suitable for the manufacture of fire-bricks, is found beneath the coal in

the Mount Diablo coal mines, in Contra Costa county; at Grass Valley, Nevada
county

;
near Colusa, Colusa county, and at other places in California, Nevada,

and Oregon.

Clay suitable for pottery is found near Marsh’s creek, six miles west of the

Mount Diablo coal mines
;
also at Pratt’s Hill, near lone City, Amador county,

in the foot-hills.

The manufacture of pottery is carried on to some extent in all the Pacific

States and Territories. In California there are factories of earthenware at San
Francisco

$
Antioch, Contra Costa county

;
San Antonio, Alameda county

;
Mon-

terey, Sacramento, San Jose, Santa Clara county, and at several other places.

In Nevada there is a pottery near Virginia City, at which brownstono ware is

made from clay obtained in the vicinity. There are several potteries in Oregon.

The establishment at Antioch was commenced in 1867. Various kinds

of earthenware, both coarse and fine, are made here. It gives employment to

about a dozen moulders and throwers, and a number of laborers. The potters

work by contract, earning from $3 to $7 per day, according to their industry and
the description of wares made.
The cosmopolitan character of the population of California is singularly illus-

trated by the articles made at this pottery. The French, German, Mexican,
Russian, Chinese, and other nationalities represented here, each require differ-

ently-shaped crocks and pots in their culinary and other domestic arrangements.

The storehouse of the pottery, in which a stock of these goods is kept, presents

a curious medley of oddly-shaped articles made from designs to suit the tastes

of all classes of customers.

Some of the moulded teapots, jugs, and water-pitchers, made in imitation of

French and English ware, are very handsome, and exhibit the excellence of the

material used as well as the skill of the workmen. Fancy articles of many
kinds, cornices and mouldings, crucibles, muffles, fire-bricks, and tiles, drainage

pipes, and a variety of other articles used by the local manufactories, are made
here.

The clay is obtained from the deposit which underlies the coal at Mount Diablo.

The pottery at San Francisco is located at the Mission. Stoneware and utensils

used by refiners, assayers, metallurgists, artists, and manufacturers are made here.

The clay is obtained from a deposit near Michigan Bar, Sacramento county.

There is a bed of good fire-clay near Grass Valley, Nevada county.

Kaolin.—Deposits of this clay are found in Marin, Amador, Tuolumne,
Calaveras, and several other counties. It exists in many places in the coast

range, the foot-hills, and the high Sierras. One of the most noted of these

deposits is at Michigan Bar, Sacramento county. In El Dorado county there is

a peculiar deposit of pure white clay, formed by the decomposition of the granite

in the vicinity, which is well adapted to the manufacture of porcelain.
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Pipe Clay.—This material has heen found near Dutch Flat, Placer county,

and at San Jose, Contra Costa county; also in Tuolumne, Amador, and Calaveras

counties, and at several other localities in the Coast range and foot-hills.

CoLOBENGr Earths, &C.—Terra do sienna, umber, red, yellow, and other

ochreous coloring earths, are found in abundance and purity in many places

in the Coast range and foot-hills of California. Several deposits havo been
opened. The colors prepared from them are varied and excellent. The limited

market for their sale, and the importations from the Atlantic States and Europe,
render their manufacture on a large scale unprofitable, though considerable quan-
tities are used by the local painters and others.

The most noted of these ochreous deposits was discovered in 1860, near the

town of Martinez, Contra Costa county. Six well-defined beds of ochre have
been found in this locality, which range from 10 to 20 feet thick, and extend

from El Humbre creek to San Pablo bay, a distance of six miles. In 1862
a company was organized to make colors from these materials. A factory, with

a 20-horse power steam engine, for grinding the colors, was erected, and about 100
tons, of as many as 84 tints, from white to black, embracing a pale buff and
bright vermillion, were prepared. But the causes above mentioned rendered the

enterprise unprofitable, and it was abandoned within a year of its commencement.
Some of the colors made are as bright to-day as when first prepared.

In 1866 a deposit of terra do sienna was found on Gold gulch, about six miles

from San Lorenzo, Santa Clara county. Yellow ochre is found in the same
locality.

There are bodies of coloring earth, red, purple, and white, about five miles

west of lone City, Amador county, which form a portion of what is known as

Pratt’s Hill, a promontory extending some distance into the Sacramento valley

from the foot-hills.

Beds of sienna and umber exist in the mountains in the vicinity of San Jose,

Santa Clara county. Fuller’s earth is found in the same locality.

Red ochre is found on Red Rock, in the harbor of San Francisco, and at other

places along the coast.

The above localities are named because the materials found in them havo been
used and are known to be valuable. But there are many localities where color-

ing earths, clays, &c., are known to exist, which are omitted because they have
not been developed.

Sards.—Since the introduction of the manufacture of glass at San Francisco,

the quality of the sand along the coast has been tested in order to obtain a sup-

ply of such as is best adapted to this business. Much of the sand obtained along

the shores of the harbor of San Francisco contains too much iron to be used in

making glass. Near the harbor of Monterey there is an exhaustless supply, free

from impurities. The sand used by the glass factories is imported chiefly from
this place. A small quantity is obtained along the bay shore in Alameda county,

near Oakland. Eight miles north of Santa Cruz there is a hill of white sand

well adapted to glass-making, being free from iron and manganese.
The sand dunes, which form a peculiar feature in the scenery at some points

in the bay of San Francisco, do not contain materials suitable for glass-making.

The pinky hue of these 'dunes is imparted by tho grains of iron they contain.

They are not without value nevertheless. Parties owning them make, as large

a revenue from their product as is derived from equal quantities of fertile soil.

This sand is adapted to building purposes, for which it is used. Small vessels

are employed in carrying it to Napa and other counties where suitable sand

is scarce. Such vessels are charged $5 per cargo. It sells at $ 1 50 per ton to

brickmakers and builders in the interior.

The consumption of sand for glass-making is considerable. Two. glass works

at,San Francisco make $250,000 of glassware annually, giving employment to

about 150 men and boys. These works make nearly all the wine bottles, carboys,
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demijohns, pickle, spice, and sauce bottles, &c., used in California. They also

make lamp chimneys, vials, and chemical glasses. The Pacific Glass Works
was established in 1860, and has been enlarged during 1867. It recently made
12 retorts of white glass for one of the local chemical works, each of which holds

20 gallons
;
and 24 others of 16 gallons each, for another chemical establish-

ment. These operations show the capacity of the glass works, as well as the

extent of the chemical preparations made in San Francisco. Glass for the light-

houses in this district was made at one of these factories. Preparations are nearly

complete for manufacturing window and plate-glass.

/ Plumbago, ok Blackhead.—This mineral is found in several localities in

California and Nevada. The largest deposit exists near Sonora, Tuolumne county.

As the exports from that place have recently assumed some commercial import-

ance, a description of the principal mine there, and of the processes used to pre-

pare the lead for market, may be interesting.

The Eureka Plumbago Mike was discovered by its present owners in

1853, while they were working a placer mine in the vicinity. Its value was
not. ascertained, however, till 1865, when a process was discovered by which the

earthy matter with which the mineral is contaminated near the surface could be
separated. Since that discovery, several hundred tons of plumbago have been
collected, nearly all of which has been exported to England, France, and Ger-

mains the demand beingvery limited in California. The returnsfrom the shipments

to Europe have been satisfactory. The work of development has since been
carried on successfully. The exports to Liverpool amounted to 300 tons between

July and September, 1867, the estimated value of which is $100 per ton. There
is some plumbago at present in course of shipment. The total quantity sent

from the mine up to 1st of September, 1867, was about 500 tons.

The Mine.—The lode or vein from which this mineral is obtained extends

about 4,000 feet in a northeasterly direction, conformable to the general stratifica-

tion of the country, and ranges from 20 to 40 feet in width. It is considerably

broken up and mixed with tho surrounding earth and rock to the depth of 30

feet from the surface. Below this it appears to be well defined between walls of

sandstone and elaystone. It dips irregularly to the east, in sdme places being

nearly vertical, at others lying at various angles. The northern, or under side,

rests on a stratum of coarse, pliable, yellow sandstone, which is much broken
near the surface, but is compact and solid at a depth of 30 feet. The upper

side is enclosed in a soft clay slate, which rapidly disintegrates upon exposure to

the atmosphere, but is sharply defined and hard below. The lode is frequently

divided by lenticular masses of this clay slate, from a few inches to several feet

in thickness, which have their longer axis in tho same direction as tho lode. It

is also divided by lateral dikes of sandstone, similar in appearance to the under-

lying wall rock, but harder. The whole formation abuts on the eroded carbon-

iferous limestone, which forms a peculiar feature in the geology and topography

of that section of the foot-hills which embraces Tuolumne, Calaveras, and Ama-
dor counties.

A shaft sunk on the lode to the depth of 65 feet, revealed the fact that the

mineral is purer and more solid at that depth than near the surface. At the

greatest depth reached it was found to bo 25 feet wide, and much of it sufficiently

pure to be shipped without any preparation.

Processes for Cleaning the Ore.—As stated above, a great portion of the

mineral taken out below’’ the surface influences is shipped without any prepara-

tion whatever. Two laborers extract and sack about two tons of the pure

material daily. Such of it as is contaminated by admixture with the w7all rock or

the enclosed masses of clay slate is wheeled out, washed, and dried before ship-

ment. All the operations in the mine are carried on in open cuts
;
everything

taken out from the surface downwards being washed that is not pure enough to

ship without such preparation.
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The Separating Works.—These consist of reservoirs, settling vats, and
drying frames. The chief washing apparatus consists of a sort of arrastra, or

puddling machine, having a bed 20 feet in diameter, with water-tight sides three

feet high. In the centre of this vat is a stout upright post with four arms set at

right angles, to which are attached, by chains, four wooden frames with oaken
teeth, like roughly made harrows. The teeth, or pegs, are only intended to stir

up the materials, which readily separate in water. To grind them would render

the separation difficult. A small water-wheel sets this apparatus in motion, and
separates .about 50 tons daily, the average of which produces 30 per cent, of pure

graphite, which is separated by passing a small stream of water through the

machine. The graphite, being finer and lighter than the sand and slate, is held sus-

pended near the surface of the water, which passes out through a shallow spout

near the top, taking the graphite with it, falling gently into a u sand box,” a long,

shallow trough, in which any remaining impurity is precipitated. From this

box the water containing the fme particles of graphite is conveyed by iron' pipes

into large reservoirs capable of holding from 3 to 20 days’ production. After

remaining in these reservoirs for about 24 hours, the graphite subsides to the

bottom in the form of a black slum, the water above being quite clear
;
this is

let off by means of suitable arrangements for that purpose, till the sediment

is only sufficiently fluid to flow, when it is run into a series of shallow vats

arranged conveniently around the reservoirs. An exposure to the sun for 24
hours in these vats is sufficient to dry it to the consistence of tough clay, when
it is cut up into irregularly-shaped blocks and placed on wooden staging for a

few hours and becomes hard and dry, and is then put up in sacks weighing about

300 pounds each.

The capacity of the works at present is sufficient to turn out 500 tons per

month, but it can be indefinitely extended to meet the demand. In addition to

the puddling machine there arc several small separating apparatuses, which tire

worked by hand, producing about five tons of blacklead per week.

The labor on the mine is performed by Chinamen, of whom there are about

30 employed, who are each paid $8 per week without board.

A great waste of material occurs from the want of experience in working

;

still the mine is profitable.

The Costs oe Production.—The owners estimate the costs for excavating,

washing, drying, and bagging the puro material at $1 per ton. The sacks used

cost about $2 for each ton. Freight, by teams to Stockton, the head of naviga-

tion on the San Joaquin river, ranges from $8 to $9 per ton, (the distance is

about 65 miles;) from Stockton to San Francisco, by steamer, $1 50 per ton;

by sailing vessels, Si per ton; from San Francisco to Liverpool, whence all that

can bo prepared is sent, the freight is from $12 50 to $14 per ton, or thus:

Cost of preparation per ton $1 00
Bags, per ton 2 00
Freight to Stockton, per ton 9 00
Freight to San Francisco, per ton 1 50
Freight to Liverpool, per ton 14 00
Commissions, insurance, &c., per ton 12 50

Total costs - 40 00

Its market price is about $100 per ton.

Other Deposits of Graphite.—Other bodies of this mineral are found in

California and Nevada, but they are all insignificant in value when compared to

that above described. Among them is one within the limits of the city of Sonora,

about a mile south from the Eureka .mine. This has been worked to some

extent. It is probably part of the main lode. There is another body of it on

Jarvis’s ranch, near Gold Springs, about four miles north from the Eureka, also

supposed to be a portion of the main lode. It has not been examined sufficiently
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to test its extent. Small deposits of this mineral are found in Marin, Plumas,

and Sierra counties.

A body of metamorphosed limestone exists on the border of Tomales bay, in

the Coast range, which contains graphite in thin scales. There is a somewhat
similar deposit near Summit City, Alpine county, among the lofty peaks of the

Sierra Nevada.
Another body of plumbago is found near Fort Tejon, at the junction of the

Coast range and Sierra Nevada.
The surveyors engaged by the Central Pacific Railroad Company report the

existence of this mineral in the Truckee canon, Nevada, also near Crystal peak.

It has also been found in Storey, Washoe, Ormsby, and Lander counties, in that

State, but generally of an inferior quality, though but little effort has been made
to test the quality below the surface.

Importance op Graphite in the Arts.—Reference to some of the pur-

poses for which this mineral is used in the arts and manufactures will exhibit the

influence a full supply of it will have on these important branches of industry.

The manufacture of blacklead pencils gives employment to thousands of per-

sons in Europe. Millions of these indispensable articles are annually imported.

No suitable material for their manufacture has heretofore been discovered in our

own dominion.

Crucibles made of this material are indispensable for melting gold and silver,

because they withstand the high temperature necessary to melt these metals, and
do not absorb the metal. It is also used in tho manufacture of gunpowder.
By coating the grains with graphite they are not only polished, but their explo-

sive power is greatly increased. Good blasting-powder contains nearly one-tenth

of its weight in graphite.

It is also of importance in the art of electrotyping, being one of the best known
conductors of electricity for that purpose.

It is employed as an anti-friction for the bearings of heavy machinery.

Also, for covering the moulds for iron, brass, and bronze castings, imparting

a smooth surface to these metals, and for numerous other purposes not necessary

to particularize.

So much importance is attached to tho supply of this mineral in Europe, that

in 1860, when a Mr. Brockedon invented a process by which the powder from
tho European mines was solidified by hydraulic pressure, ho was hailed as a
public benefactor, and was honored by special marks of distinction from the

highest scientific associations and many of the crowned heads of Europe.
The plumbago obtained in California is so much finer and purer than that

prepared in Europe, that a demand for it has already been created.

When it is taken into consideration that the same pressure (50,000 tons) used
to solidify the powder of graphite will also solidify iron filings, pulverized

anthracite, and other impurities, it will be perceived that such a process affords

a convenient means for adulteration
;
while the simple but effective process used

in California leaves the graphite pure. This mineral will probably become
in time an article of export.

Salt.—Next to coal, no mineral is more necessary to the prosperity of a State

than salt. Of this article the States and Territories on the Pacific coast possess

an abundance. But for the high price of capital and labor, ancl tho difficulties

of transportation, it might bo produced as cheaply here as in other parts of the

Union.
The following statement will convey an idea of the number of salt deposits

on this coast and the extent of their development.

Salt ih California.—The product at present reaches about 25,000 tons

annually, about three-fourths of which is made in Alameda county, on the eastern

side of the bay of San Francisco, where there are works for concentrating and
evaporating the waters which cover the marsh land in that locality. These works
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extend fiom Centreville to the San Lorenzo creek, a distance of fifteen miles.
They are the property of 17 companies, and some individuals. The ajfot©o>at6
capital invested is about $1,200,000. One hundred laborers are employed in the
business during the season.

rlhe works are such as are usually constructed for
obtaining salt from sea water, and do not require special description. Till recently
the salt collected was of an inferior quality, but experience has effected an
improvement. There are six steam mills in San Francisco, chiefly employed in
cleaning and preparing it for domestic purposes. The capital invested in this
blanch oi the business is about $250

?
000. These mills during 1866 ground and

prepared 24,500 tons of bay salt, which will probably be exceeded during 1867.
The works commenced in 1860. The importation of foreign salt has since

fallen off. The total imports for 1866 did not exceed 7,000 tons, about 5,000
ot which weie from Carmen island, Gfulf of California, and 2,000 from Liverpool,
which consisted of a refined article for table and dairy use. The quantity imported
from England in 1867. is less than in 1866, in consequence of the local salt makers
preparing a better article which they sell at a lower price.

Salt works are established in San Bernardino county, the products of which
were formerly sent to the San Francisco market. But the cheapness of the bay
salt and the costs of transportation from so g'reat a distance have driven it out
of this market, though it is used in the southern counties.

In 1867 woiks for collecting salt were erected near San Rafael, Santa Clara
county.

.

Saline springs and marshes exist in various parts of the State, from which salt
is obtained

;
but as it is consumed in the locality, no estimate of the amount can

be made.
A spring about 14 miles from Los Angeles yields a good salt, shipments of

which were formerly sent to San Franeisco. Five hundred tons of it were received
in 1866, but for the reasons given in the case of San Bernardino, it is now
unprofitable to transport it so great a distance.
A deposit of salt is found in the Tehachepi valley, Tulare county, from which

a small quantity was obtained during the summer of 1867.
Salt beds .and saline springs are found in the valley of Kent river, Tulare

county, 10 miles from the mouth of the Canada de las Uvas. The country for
miles is impregnated with salt. Holes dug in the ground during the wet season
fill rapidly with brine, which deposits a coating of salt when dried during the
summer. a

1 he consumption of salt has increased in California during the last four years,
owing to the demand created by new manufactures. The cod fishery in the Ochotsk
sea, commenced in 1864, requires a supply of the coarse article. The vessels
engaged m this fishery in 1865 cured 587 tons of fish; in 1866, 960 tons, and in
1867 will probably cure 1,000 tons.
The increase in pork and beef packing has increased the consumption of salt.

.

e success of the chlorination process for working auriferous sulphurets has
also increased the consumption, the chlorine used being generated from this mine-
ral. The chlorination works in the vicinity of Grass valley, Nevada county,
consume about 1,000 tons per annum.

I armers consume it as a fertilizer, for which it is well adapted on light, gravelly,

,

or lieavy loamy soils intended for wheat. They also use it in baling hay, &c.
i he increased production of butter and cheese has materially increased the

demand for refined salts. The returns of 42 counties for 1866 show a production
2,250,000 pounds of butter. The product of cheese in 27 counties amounted

o 1;601,782 pounds. The product of both butter and cheese will probably be
one-lialf larger in 1867 than in 1866. These figures show the importance of the
salt trade, and the reasons for predicting its future increase.
Salt in Oregon is prepared from brine obtained from springs, of which there

are numbers in the Willamette and Umpqua valleys, and at other places. Salt
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wfffTrs are located in Douglas county, in tlie Umpqua valley, which for several

tave produced from 700 to 1,000 f
outa of salt dai y tang the sum

m “ season. But the distance from Portland, the chief market, prevents the

owners from deriving any advantage from that.market. A cheaper supply i

furnished from the works erected in the lower Willamette valley.

The Willamette Salt Woles are located about 13 miles from Poit an
,

hall way between that city and St. Helens, and half a mile from the banks of

the Willamette slough. A range of low hills at this locality extend neaily cast

and west for about 20 miles, at the base of which are the salt springs. 1 rom

one of them the brine used by the works is obtained. Ly means of a single fui-

nace this spring yielded from 600 to 700 pounds ot salt daily

were commenced ;
but for several months past it has yielded 4,000 pounds per

‘'‘This salt is pure and white. Samples of it analyzed by
^WllTdfr'rtedt°r

were found to be free from lime and magnesia, making it peculiail} adapted tor

Paris 'exhibition, where it was admired for its

C1

^Springsdn.

11

Jacksmi county produce about 10,000 pounds annually of a similar

^Beds of rock salt are repotted to exist near the base of Mount Jefferson, m

^Sa^^Ne^da.—'

T

here is probably no portion of the globe so abundantly

supplied with salt as the State of Nevada. Thousands of acres ot its suiface

are covered with saline marshes and beds of salt, and there are lofty mountains

vdthin her borders composed of rock salt of the purest quality. A detailed

account of these deposits will be found in that part of the report relating to the

"SS: 1

to that at Pahranagat,«jW^
ered near the Muddv river, about 100 miles from tlie Big bend of the Goloiado.

This body of rock salt is stated to bo nearly a mile wide, several miles in lengt i,

aU
SALT ie Utah!—The Great Salt lake, in this Territory, is a prolific source

of this mineral. Its waters are more saline than those of any similar lake known.

Carmen Island Salt is obtained from Carmen island, neai the hai oi

Loreto, Lower California, about 1,800 miles from San fcangsan

salt is three miles in length by half a mile wide and is the piopeity of ti e Mexi-

can o-overnment, who supply it to vessels at a stipulated price. It lias iccently

been leased or purchased by the Holliday Steamship Company. It i? similar in

nnality and appearance to that found at Sand Springs, Nevada. Like i the

JLpJ is perpetual. Every excavation fills with a fresh deposit m a few days.

ItVs also solid, and has a pinky tint when taken out °f theqnts, but soon crum-

bles and whitens. California imports from 3,000 to 5,000 tons per

The Price oe Salt has greatly declined since the ertabhshmeaitofUieirov

in Alameda county. The present prices are : Liverpool, stored, $25i to S27 per

ton; Carmen island, $12 to $16 per ton
;
Bay,^8 to $13 per ton, Thesepii^s

are an advance of 20 per cent, on Carmen island and Bay dumi 1866, the

fallino- off in importations and increase in the demand having enhanced the value.

A SPHALTUM.-—This mineral is abundant in California, but lias not been found

in any of the other States or Territories on the Pacific coast.
_

Though genei ally

admitted to be of the same nature and of the same origin as petroleum, and

usually found in combination with that substance, it is different m appearance,

and is applied to different purposes. As one of the mineral products of the coast,

it is classed under a separate heading.
_ ; ^ A

, T
t,

The principal deposits of asplialtum are found m Santa BaHara comity. lt

is seen along the coast from the Kayamos river, the line of San Luis Obispo
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county, to the boundary line of Los Angeles. In this distance it assumes a

variety of forms—hard as rock, soft as putty, oozing from the cliffs in lazy streams

like molten pitch, or flowing clear and liquid like oil. There are reasons for

believing that a deposit underlies the country embraced within bounds above
given, and extending from Buena Vista lake to the sea. A spring of it bubbles

up in the ocean several miles from the shore, opposite the northern end of the

island of Santa Cruz.

\ Near Carpentaria solid blocks of it lie piled up on the sea beach, while near

the Dos Pueblos ranch it is found as glassy and brittle as rosin. Near the mis-

sion of San Buenaventura the earth for many acres is covered with it in various

stages of hardness. Deposits of a similar character are seen in the vicinity of

the Santa Inez river, and in the valley of the Kayamos, to the eastward, and
near Buena Vista lake, to the south.

The most accessible deposit is on the Galeta ranch, about nine miles from

Santa Barbara. The residents of this part of the coast have supplied themselves

with materials for roofing their houses and paving their streets from this deposit

for the past 50 years, and quantities are annually sent to San Francisco for the

same and other purposes.

It is estimated that the asplialtum here covers 300 acres, and extends some

distance under the sea. Masses of it are seen enclosed in the rocks which form

the cliffs along that portion of the coast. In some places it is quarried and car-

ried in boats to vessels anchored at a convenient distance'. At others it is gath-

ered up along the beach, when it is loaded, in the following manner : The vessel

waiting for a cargo is anchored some 300 feet from the shore. A hawser is fast-

ened to the land
;
on this a large block is riven, by means of which a flat-bottomed

boat is hauled to within fifty feet of the shore, just far enough to keep it out of

the surf which breaks continuously on the open coast. The party on shore,

having collected two or three tons, pile it on a cart with a single pair of high

wheels, when three or four yoke of oxen, trained for the purpose, haul it through

the surf to the boat, into which it is shifted. It sometimes happens that the

cattle employed in this business are completely submerged by the rolling bil-

lows, but they appear used to it, and stand patiently irp to their ears in the salt

water. The boat, when loaded, is drawn to the vessel by means of the block

on the hawser. This is a crude way of performing such work, and will soon be
abandoned, as increase of business has induced some parties to construct a wharf

of sufficient length to enable vessels to come alongside to load.

There are deposits of hard asphaltum at points between the rivers Gaviota and

Buenaventura, a mile or two from the sea beach
;
also on the ranches of Laguna,

Todos Santos, Los Alamos, and others, ranging from 30 to 50 miles from the

sea
;
but none of these are used as a source of supply at present.

The Pacific Asphaltum Company have a quarry of this mineral six miles from

Los Angeles, from which shipments are made to San Francisco. The asphaltum

is hard and black, requiring to be blasted with powder to break out sufficient tc

supply the demand. In July, 18G7, it presented a face 30 feet in depth by 75

feet in length, very compact and of good quality.

Previous to 1867 most of the asphaltum. used at San Francisco was brought

from Santa Barbara county, the rest from Los Angeles. Recently considerable

quantities have been received from San Buenaventura. The latter article sells

at $>17 per ton when that from other places is offering at $15 per ton.

About 2,000 tons ate annually used in San Francisco for making sidewalks

and roofs of buildings, purposes for which it is well adapted when properly pre-

pared. There are a dozen firms in San Francisco engaged in this business. It

affords employment to about 120 men. It was introduced as a material for pave-

ment in San Francisco in 1855. At the present time the principal thorough-

fares have the sidewalks laid with it. Some of it, after a trial of 10 years,

exposed to a variable climate, is still hard and smooth. It is also used lor other

17
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purposes, and its consumption is increasing. The Spring Valley Water Com-

pany use it for coating their pipes, lining their reservoirs, &c., for which it is

better adapted than cement or paint.

Many of the springs on this coast deposit asphaltum
;
others exude petroleum.

ISTone of the petroleum springs or lagoons north of Cape Meiidoeino produce

asphaltum. Some of the springs in Santa Barbara and other southern counties

do not deposit asphaltum, though in the midst of those that do. The petroleum

spring on the Canada Larga is an illustration of this latter class.

The deposits of asphaltum in California are sufficient to supply a very large

demand. The present price (August, 1867) for asphaltum delivered at San

Francisco is from $15 to $20 per ton. At the quarries and along the coast it

may be had from $3 to $5 per ton.

During the summer of 1867 quarries of asphaltum were opened near Alviso,

10 miles north of San Jose and three miles from Santa Clara, in Santa Glaia

county. Both of these points are convenient to the line of the San hiancisco

and San Jose railroad.

Petroleum.—Differences of opinion between scientific authorities respecting

the mode of occurrence, quality, and quantity of petroleum in California have

impaired public confidence in this resource. Many persons have invested time

and money in searching for ‘foil” in localities where it does not exist, because

experts said it would be found there
;
while others have permitted, good petro-

leum to run to waste because experts said it would not yield oil. It is not

intended here to take sides with either the “oil” or “no oil
'’ 7 party. The dis-

cussion and its results are only referred to in order to show why this product has

not been more extensively developed.

Mr. Gregory Yale, in his valuable work on Titles to Mining Claims in Cali-

fornia, says:

According to tlie results arrived at by the State geological survey, there are two questions

settled in regard to bituminous oils : first, that with the facilities and conditions which now

exist, asphaltum cannot be profitably used for the manufacture of burning or lubricating oil

;

and, secondly, that no fluid oil exists on the surface in sufficient quantity to pay for collect-

ing in a large way.

Professor Whitney says the question resolves itself into this

:

“ It is probable that flowing wells will be struck by boring, as in the oil regions of Pennsyl-

vania, and that these will deliver a liquid oil or petroleum in sufficient quantities to take up

the business and carry it on in a large way. The question, then, whether the geological

structure and conditions in' the Coast ranges south of San Francisco bay are such as to jus-

tify a large expenditure of money, in the expectation of striking copiously-flowing wells by

boring to a considerable depth, is discussed and answered in the negative upon the following

geological facts
: „ „ T .„ . r

“The great bituminous slate formation, of tertiary age, extends through California from

Los Angeles as far north as Cape Mendocino. No doubt it contains bituminous matter

enough to supply the world for an indefinite period, could this be made available without

expense. But it will be observed that the strata of this formation, all through the region

north of the bay of San Francisco, are turned up at a high angle in this respect, occupying

a very different position from the oil-producing beds in the eastern States. There the strata

in which the petroleum is found in abundance, and in which all the wells which yield any

considerable quantity of this material are sunk, are horizontal or inclined at a very moderate

angle. Nowhere is oil obtained in large quantity where the stratum in which it originates is

exposed to the air by being turned up on edge, or is only covered by light and porous accu-

mulations of detritus. The reason of this is very evident: the oil is slowly elaborated or

brought together in a certain bed or set of beds, and unless confined in some way so that it

cannot escape, it must be forced to the surface by capillary attraction, hydrostatic pressure,

or that of gas generated at the same time, when it escapes and is lost ;
to allow it to accumu-

late, there must be an impervious covering of rock over the oil stratum proper, which will

confine the fluid material within limits, and allow it to accumulate away from the influence

of the air. For this reason a large flow of oil on the surface cannot be considered as a favor-

able indication for boring wells, and much less can heavy accumulations of asphaltum be so

regarded. If, then, flowing wells are struck in California, it is more likely to be in those

portions of the region north of the bay of San Francisco where the bituminous slates are less

disturbed and not set upon edge, and where they may periiaps be covered by formations of

later age, which will act as covers and receptacles for the elaborated oil. In the Coast ranges
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south of the bay of Monterey, as the bituminous shales are everywhere turned up on edge
and have no cover of impervious rock, the inference is unavoidable that flowing wells, or at
least those delivering any considerable quantity of liquid petroleum, cannot be expected to
be got by boring to any depth ; the probabilities, at least, are decidedly against it. While,
therefore, we would not object to a reasonable and prudent expenditure of small amounts to
test the question whether fluid oil can be obtained in California in sufficient quantity to pay
a moderate profit on a Iona ficle investment, we would caution all against paying to specu-
lators an immense premium for the privilege of making these experiments on lands which
they have secured for a small sum, and where there are no better, if as good, chances of suc-
cess as on many other tracts which have not yet fallen into the hands of these monster stock
companies.
“ Whether the asphaltum of California is derived from thickening or oxidation, by exposure

to the atmosphere of exactly the same substance, chemically speaking, as that which is called
petroleum in Pennsylvania, is a matter of chemical investigation. In the light of the facts
and considerations just presented it does not appear to be economically important that it

should be settled at once. How large a portion of the numerous hydrocarbons which
are originally contained in the bituminous slates of California evaporate on exposure, and
how many of them become oxidized into asphaltum, is a delicate subject for investigation.
From the well-known fact that there are few, if any, deposits of asphaltum or asphaltic mate-
rial existing on the surface in the oil region of Pennsylvania, although the oil itself, appears
to have been escaping at numerous points for an indefinite period of time, it appears to be
probable, at. least, that the original chemical constitution of the mass of bituminous matter
in the oil-bearing shales of palaeozoic age is different from that material which occurs in the
tertiary rocks of California, and of which at least much the largest part does, on exposure,
become consolidated into a hard and brittle material, which certainly no longer contains
more than a very small percentage of light oil.”

These conclusions have met with some opposition, which seems to resolve ,itself into a
question olj fact as to the existence of petroleum in small quantities, which is not denied,
and does not refute the conclusion that it is useless to pursue an enterprise which will not
prove pecuniarily profitable.

That petroleum exists in California is no longer a matter of doubt. It has
been obtained at various places from Los Angeles to Humboldt, and merchanta-
ble oil has been made from several localities within this range, including San
Mateo, Santa Clara, Santa Barbara, San Bernardino, Colusa, Lake, Napa, Tulare,

Humboldt, Kern, and se veral other counties. The quantity available will prob-
ably be sufficient to supply the demand of the coast. The quality undoubtedly
differs from that prepared in the Atlantic States; also the means for obtaining
the crude material. Experiments made with oil from different'sources show that

it differs in composition from the eastern oils in containing a larger per centum of

carbon. It burns with less brilliancy in ordinary lamps. With lamps so arranged
as to give an increased supply of oxygen by creating a larger current of air

through the chimney, it produces as bright and white a light as the oils from
Pennsylvania, Virginia, or Canada.
The excess of carbon increases the value of petroleum for fuel, a use for which it

is now attracting attention. In a country where fuel is dear an abundant supply
of petroleum of this character becomes an important resource.

The Composition of Calieoenia Coal Oil.

—

In 1864, 20 gallons of crude
oil from the Buena Vista springs, in Tulare county, were sent to Mr. C. Hum-
phrey, of the Chemical College, London, to be analyzed. In his report Mr.
Humphrey stated that it contained a small per cent, of illuminating and 80 per

cent, of lubricating oil. “If the materials sent,” adds the report, “were in their

natural state, (which they were,) they are a most extraordinary product, and
unlike anything that has been found in the United States or in Europe.”
One hundred pounds of crude material analyzed by Mr. Benoist, a French

chemist, gave the following returns

:

Material of the density of 72° Bauind, or naphtha 7£
Material of the density of 65° Baum6, or benzine 74
Material of the density of 44° Baumd, or illuminating oil 374
Material of the density of 10° Baume, or lubricating oil 374
Asphaltum .. 10

100
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In 1866 tlie crude materials obtained from tlie Buena Vista springs yielded 50

per cent, lubricating and 40 per cent, illuminating' oil. When obtained from

the pits it was of the specific density of 20° to 25° Baum©.

A remarkable difference exists in the density of this material when obtained

at different depths from the surface. On the surface it averages 18°; at 20 feet

below, 22°; at 30 feet,’ 26°. The residuum in the stills after extracting the oil

furnished fuel for future operations.

A sample of 30 ounces of crude oil from Mattole valley, Humboldt county,

analyzed by Professor Rowlandson, a member of the English Royal Geograph-

ical Society, gave the following result

:

Ounces.

Illuminating oil 23

Lubricating oil - 4. 25

Residuum - — 2.75

30

Upwards of 90 per cent, of merchantable materials.

There is a marked difference in the composition of the petroleum found in the

northern and southern portions of California. Under the head of asphaltum it

has been mentioned that the northern petroleum deposits no asphaltum, while

the latter mineral is abundant in the southern counties. So also under the head

of coal, the difference in the quality of that mineral in the north and south is

referred to. Without entering into speculations as to the cause, the subject is

of some interest to science. It is generally conceded that there is an affinity

between coal and petroleum.

All the crude petroleum found in the coast range south of San Francisco is

nearly identical in composition, though varying from 16° to 30° Baume, and

nearly all of it 'deposits asphaltum. i

That found north of the Golden Gate js generally of a higher specific gravity
j

and deposits little or no asphaltum.

There is no paraffine in most of the southern oil, while that from the north is

prolific in this substance. The oil from the south contains a per centum of nitro-

genous matter which is unusual in hydrocarbons. Some of it, when kept in

open vessels in a warm room for a few weeks, generates a peculiar kind of worm,

which would be remarkable if this oil be of a purely mineral character, as stated

by the French chemist Berthelot.

Professor Silliman, in an article on this subject, read before the California

Academy of Natural Sciences, in April 1867, stated the following interesting

particulars on the subject

:

That he had made the experiments with a sample of surface oil obtained in Santa Barbara
county, consisting of parcels from 5 to 10 gallons each, of dark, almost black material, which
at ordinary temperatures resembled coaltar. Its density at 60° Fahrenheit wras 131- Baume,
retaining a considerable quantity of water mechanically entangled, without any odor of sul-

phohydric acid, usually very decided in such surface oils. Distilled to dryness, it produced:

Oil having a density of 0. 890 to 0. 900 69. 82

Coke, water, and loss - i 30. 18

100. 00

1

In one trial, the product was divided as follows :

Oil of density of 29° Baumd, at 52° — 50. 00
Oil of a density of 24 Baum6, at 58° 17.05
Coke, water, and loss - .. 32.05

100. 00

The coke was large in quantity, strong, and would make good fuel, resembling gas-house

coke. The odor of ammonia was strong towards the close of distillation.
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The illuminating oils obtained by these experiments, after treatment with sulphuric acid
and soda in the usual manner, acquired an agreeable odor, a light straw color, and burned as
well in a lamp as good commercial oil.

No paraffine could be defected by refrigerating the heavy oils in a mixture of salt and ice.

It is, no doubt, the absence of this body from the series of products obtained from the Cali-
fornia oils generally, that accounts for the illuminating oil burning well at a density consid-
erably below the commercial standard for oil obtained from Pennsylvania petroleum—a dif-

ference enhanced also by the absence of any considerable quantity of light naphtha. The
lubricating oils of this series, likewise free from paraffine, retain on this account their flu-

idity at low temperatures.
The light oils obtained in these experiments corresponded respectively to 12. 96, 14. 56, and

18. 96 per centum of the crude oil. The total commercial products were about 60 per cent,
of the crude body, which likewise yielded sufficient coke to supply the fuel required in the
distillations.

The excess of carbon in the heavier hydro-carbons of California suggests the probability
of their having a value in their crude state as fuel. For this purpose they may be employed
to give cohesion to coke, or fine coal, or any other cheap form of carbon, as has already been
done with coal tar in England.

The Manufacture of Coal Oil in California.—Small quantities of

coal oil have been made in this State for many years. The materials in some
localities require but little preparation for illuminating- purposes. Between 1865
and 1867, Hayward & Coleman, a firm in the oil business in San Francisco,

made 40,000 gallons of illuminating oil from springs of petroleum near S.anta

Barbara
;
but suspended operations in June, 1867, because imported oil was sell-

ing at 54 to 55 cents per gallon, a price so low as to render the manufacture
unprofitable, owing to the high price of cases to contain it, transportation, and
labor.

These gentlemen have expended capital and labor in efforts to render valuable
the California petroleum. After many experiments to test its adaptability for

fuel, they state that, although it costs $5 per barrel to bring it from the springs

to San Francisco, it is cheaper as fuel than coal or wood. It saves expense of

hauling and splitting, and of feeding the furnace
;

it makes no ashes to be carted

away; causes no waste in lighting or extinguishing the fire; while with wood or

coal there is waste of time and material in these operations. The heat is under
control, and may be easily regulated. The operations of this firm have been
carried on for a year, with petroleum as fuel, for distillation and driving their

engines, thus establishing the practicability of its use.

A number of establishments in the southern counties also use it for running-

machinery. A gentleman interested in the oil business has recently perfected an
apparatus for burning it for domestic purposes. He has made application for a
patent. This invention it is said performs the duty satisfactorily, burning the

crude material without smoke or offensive odor.

Stanford Brothers have also expended capital and labor in efforts to manufac-
ture oil from California petroleum, and have succeeded so far as to make oil

;
but

not with profit. Up to July, 1867, this firm had made 100,000 gallons of illu-

minating oil, and a nearly equal quantity of lubricating, and have been making
about 20,000 gallons of illuminating per month, since. Their works are still in

operation.

For reasons stated, much of this oil is prepared to a standard density of 35°

Baume, which causes it to burn better, and exempts it from the tax of 20 cents

per gallon levied on coal oils of 36°.

This firm purchase the crude oils from several localities, but obtain their chief

supply from tunnels and pits near San Buenaventura. The high cost of vessels

to contain the oil when made
;
of ti-anspqrtation and interest on capital, and the

low prices ruling for the imported article, are impediments to the successful devel-

opment of this resource.

It costs six cents per gallon for second-hand cans. New cans would cost 15

cents per gallon. Each 40-gallon barrel of crude material costs $3, or cents
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per gallon for' transportation from the springs to the refining works. As the crude

petroleum only averages 45 per cent, of marketable oil, each gallon of such oil

costs 21 cents without the expense of refining, or the 20 cents for tax, or any
allowance for commissions, loss, interest on capital, or other incidental expenses.

For these reasons the interest is in a depressed condition. It is unprofitable to

make oil when the imported article is less than 60 cents per gallon.

The material used by Stanford Brothers, in addition to the illuminating oil,

produces about 25 per cent, of lubricating oil, which if it could be sold at 25 cents

per gallon would make the other branch of the business profitable. But there

is no market for it, owing to a prejudice against its use. The consumption of

lubricating oil in California amounts to 500,000 gallons annually, including castor

and China nut oils. That of illuminating oils reaches 900,000 gallons annually.

Of course this creates an important trade for importers.

The Buena Vista Company made about 4,000 gallons of illuminating oil at their

works near the springs, and other companies made more or less. Nearly a dozen
companies had stills in operation for a short time. Mr. Stott has made*about 5,000
gallons at San Francisco. Mr. Williams, of the same place, has also made about
the same quantity. Altogether it is safe to estimate the quantity of California

made coal oil at 175,000 gallons. The capacity of the stills for making it is

sufficient to turn out 100,000 gallons per month.
The idea that the manufacture of California petroleum may yet be made pro-

fitable is not abandoned. A company was organized at San Francisco as recently

as September, 1867, with a capital of $1,250,000, for the purpose of working
petroleum and asphaltum deposits.

The Mode of Occttrhef'CE.

—

The oils of California do not “occur’7 in the

same manner as those found in the Atlantic States. Here there are no flowing

wells, nor is it probable any will be found. Some of the wells sunk in the Mat-
tole valley, Humboldt county, reached the depth of 1,166 feet without obtaining

a flow, though sunk in a district overflowing with oil on the surface. Other
wells of nearly equal depth have been sunk in other counties, through various

formations, with similar results.

Without entering into speculations as to the cause of the abundance of oil

on the surface, and its deficiency below, it is enough to know that oil exists in

sufficient quantity. There are many natural wells or springs of it in the Coast
range, some forming pools of oil

;
others showing but little more than “ indica-

tions” of that material. From some of these springs petroleum flows in a black,

viscid stream, like tar • from others, clear, colorless, and comparatively pure. In
exceptional instances it has been used without preparation in common coal oil

lamps. At some places the springs are widely separated • at others, scores of

them are found within' the space of an acre. Generally the single springs pro-

duce the most petroleum. About some are large deposits of asphaltum, while
none of this mineral is seen within miles of .others, though the oil has been flow-

ing for centuries, and its course can be traced for miles along the surface.

Where a record has been kept the flow of petroleum has been larger during
the night than the day, and more abundant in winter than summer. Usually
where petroleum is found there are salt springs and alkaline waters.

Reference to the oil wTells of San Fernando district, Los Angeles county, will

convey a general idea of the oil formation in the Coast range.
This district is situated 30 miles northwest from Los Angeles. The forma-

tion lies in a range of mountains extending in a course nearly east and west.

The central stratum is shale,'which seems to contain the most oil, and inclines

north and south at aii acute angle, the top being from 150 to 200 feet wide, slightly

depressed, and covered by a stratum of sandstone of variable thickness. This
shale is bounded by a similar sandstone, alternating with thin seams of limestone
and hard conglomerate. At the base of the mountains the formation is hard
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sand and limestone, Tooth containing marine fossils of a recent era. These moun-
tains reach a height of about 700 feet above the local river beds, and about 4,000

or 5,000 feet above the sea level.

The oil stratum varies in width, being in some places a mile or more, as in

Rice canon, in others only a few hundred feet
;
but is continuous for many miles.

In the gulches and canons, where the water has eroded the formation and exposed

the shale to the action of the atmosphere, the oil is found oozing out. The water

in the district is unfit for use. Oil is also found on the summit of the mountains,

which are crested with shale, being carried through the shale by capillary attrac-

tion. At some places beds of “ brea,” or asplialtum, have accumulated, where the

oil has evaporated. The rocks, forming beds of streams which dry up during the

summer, are covered with a cpmplex alkaline efflorescence.

The manner of collecting the oil in this district is by sinking pits in the vicinity

of the natural springs, in which oil and water collect. The oil is skimmed off

by hand, each pit of 20 by 20 yielding about two barrels per day. When col-

lected it is dark green in color, and about as thick as sirup in summer, and con-

tains about 80 per cent, of oily matter, mechanically combined with 20 per cent,

of water, from which it is difficult to separate it.

In other places- tunnels are run into the mountain. The oil drips from the

slate when it is cut through.

The Buena Vista oil claim is located on a belt of bituminous shale from two

to three miles wide, and from 30 to 40 miles long, running parallel with the Coast

range, near Buena Vista lake, Tulare county. From this formation petroleum

exudes at a number of places.

The oil obtained was the seepage of one of these springs collected in pits dug
for the purpose. These pits are generally 20 feet deep, five feet wide by eight

' feet long, each producing about 300 gallons of crude materials in 24 hours, con-

taining 40 per cent, of light, and 50 per cent, of lubricating, or heavy oil. The
claim was worked from February, 1864, till April, 1867, when, owing to the low
price of oil, it was found unprofitable to prepare it for the San Francisco market,

and the local demand was fully supplied.

A notable difference exists in the density of the oil from this placewhen obtained

at but slightly different depths from the surface, ranging from 18° Baume to 22°

at 20 feet, 22° and 26° at 30 feet.

Similar surface deposits are met with in nearly all the valleys of the Coast range.

It will be seen from this imperfect sketch, that although not occurring in the

same manner as the earth oils of other countries, the California oils are never-

theless Valuable for illuminating purposes. The cost of production is the mate-

rial point which must govern the development of many natural resources of this

State. It is a question that must be candidly met. So far as petroleum is con-

cerned, it must be acknowledged the facts are against us. But cheap labor and
increased facilities for transportation will naturally follow an increase of popula-

tion. With capital and labor as cheap as in New York or Europe, California

petroleum would be a source of wealth to the country. At present it is an unpro-

fitable resource.

Quicksilver.—The New Almadeh Mikes were so fully described in the

preliminary report, that a brief reference to their present condition will be suffi-

cient here.

The production of quicksilver in these mines lias fallen off nearly one-lialf

during the present year owing to various causes, the chief of which is, the limited

demand for the article as compared with former years, and the increased produc-

tion from other sources. A large quantity has accumulated in the markets of the

world, estimated by some as high as 100,000 flasks. The mines of Almaden, in

Spain, have furnished a large proportion of this supply
;
and the production has

been considerable in Austria and South America.
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The product of the New Almaden mines from January to August, 1867, inclu-

sive, has been as follows :

Flasks.

January 2,270
February 2, 195
March 2, 338
April.. 2,169
May . 2,160
June 2,000

Flasks.
July 1,931
August 2,000

Making 17,063

The present condition of the principal mine is poor, both in the quality and
quantity of its ores; its future is uncertain, and any conjectures in regard to it

would be valueless.

The New Ideia Mine yielded during the six months ending June 30, 1867,
as follows

:

Flasks.

January 690
February 859
March 915
April... t...

.
879

May 829

Flasks.
June b52

Total 5,014

The Redington Mine, of which no description has heretofore been given,
(sometimes called the XLCR, as named by the original locators,) is situated at

Knoxville, Lake county, 55 miles northwest of Napa, from which point the pro-

duct is shipped. It was located in March, 1861, but the locators having neither
the necessary skill nor capital, leased the mine for a term of years. Work wras
commenced thereon in the spring of 1862, and energetically prosecuted, with,
various vicissitudes ever since, its product up to January, 1867, aggregating 9,009
flasks of 76-J pounds each, selling for a total of $344,594.

Up to January, 1867, the ore was reduced in retorts, but at that time there

wras completed a large and expensive furnace and condenser, constructed of a
stone peculiar to the region, which proves itself quite the equal of the best English
fire-brick in its capacity to resist the action of fire. By the aid of this improved
means of reduction, the product has been largely increased, aggregating in the
nine months from January, 1867, to October 1, 1867, 5,145 flasks of 76 J pounds
each. A second furnace of equal capacity with that now used, and having many
improvements never before introduced in the construction of quicksilver reducing
furnaces, has just been completed, and the product is hereafter expected not to

be less than 1,000 flasks per month. The mine is situated in a hill, and is worked
by a tunnel about 700 feet long, not counting the numerous side drifts.

Various shafts have been sunk from these side drifts, and trouble being expe-
rienced from water, an artesian bore of seven inches diameter was sunk' on the
hillside before the mouth of the tunnel, to the depth of 250 feet. In this was
placed a pump of five and a half inches diameter, and this, though generally
looked upon at first as a very doubtful experiment, is found effectively and per-

manently to free the wdiole mine from water, thus saving the great expense of a
pumping shaft. UP

lo^ldscrso gi

The mine employs 150 men, has built and maintains 20 miles of road, and
from its isolated position is compelled to create from its own resources all the
facilities needful for carrying it on.

Bobax.—The production of refined borax by the California Borax Company
for eight months, beginning January 5 and ending September 7, 1867, was
481,912 pounds. The present product averages about 120 boxes (112 pounds
each) per week. The company is about to erect a machine to lixiviate the mud
of the lake, at a cost of $30,000.

Mr. J. Arthur Phillips, a distinguished mining engineer from England, made
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a careful examination of the company’s property last year. The following- is an
extract from his report on Borax lake

:

The borax occurs in the form of crystals of various dimensions, imbedded in the mud of
the bottom, which is found to be most productive to a depth of three and a half feet, although
a bore-hole, which was sunk near the centre to a depth of 60 feet, is said to have afforded a
proportion of that salt throughout its whole extent.

The crystals thus occurring are most abundant near the centre of the lake, and extend
over an area equivalent to about one-tliird of its surface, but they are also met with, in smaller
quantities, in the muddy deposit of the other portions of the basin, some of them being, in
the richest part before alluded to, over a pound in weight, The largest crystals are generally-
enclosed in a stiff biue clay, at a depth of between three and four feet, and a short distance
above them is a nearly pure stratum of smaller ones, some two and one-half and three inches
in thickness, in addition to which crystals of various sizes are disseminated throughout the
muddy deposit of which the bottom consists.

Besides the borax thus existing in a crystallized form, the mud itself is highly charged with
that salt, and, according to an analysis of Professor Oxland, when dried affords, in Me por-
tions of the lake now worked, (including the enclosed crystals,) 17.73 percent. Another
analysis of an average sample, by Mr. Moore, of San Francisco, yielded him 18.86 per cent,
of crystallized borax.

In addition to this, the deposit at the bottom of the other portions of the basin, although
less productive, still contains a large amount of borax, but no analyses of samples appear to
have been made, except from the portions of the bottom at present worked. It has further
been ascertained, by making pits on the lake shore, that clay containing a certain proportion
of borax exists in the low ground, at a considerable distance from the water’s edge.
Extraction op Borax,—The borax at present manufactured is exclusively prepared

from the native crystals of crude salt, while the mud in which they are found is returned to
the lake after the mechanical separation of the crystals by washing. The extraction of the
mud is effected by the aid of sheet-iron coffer-dams and a small dredging machine, worked
by manual power, but the latter has been very recently put into operation. Until within a
few weeks the only apparatus employed consisted of a raft, covered by a shingled roof which
has an aperture in its centre about 15 feet square, and above which are hung, by suitable
tackle, four iron coffer-dams, six feet by six feet, and nine feet in depth. This raft or barge
is moved in parallel lines across the surface of the lake, and at each station the four dams are
sunk simultaneously by their own weight into the mud forming the bottom. When they
have thus become well imbedded the water is baled out, and the mud removed in buckets to
large rectangular washing vats, into which a continuous stream of water is introduced from
ihe lake by means of Chinese pumps—the contents of the cisterns being at the same time
constantly agitated by means of rakes. In this way the turbid water continually flows off,

and a certain amount of borax is finally collected in the bottom of each tank, which is sub-
sequently recrystallized

; but from the density acquired by the washing water, of which no
less than 70,000 gallons are daily employed, it is evident that less than one-half of the borax
existing in the form of crystals is thus obtained, while that which is present in the mud itself

is again returned to the lake.

The dredging machine recently introduced is a decided improvement on the coffer-dams,
and may, by the aid of some trifling modifications, be made a very efficient machine ; but
the mud brought up by it is subjected to the washing process before described, and a small
proportion only of the borax is obtained for recrystallization.

Crystallization.—The crystals of rude borax thus daily obtained now amount to about
3,000 pounds, and after being carefully washed they are deposited in boiling water and recrys-
tallized in large lead-lined vessels, from which the purified borax is removed into boxes
containing 114 pounds each, for the purpose of being forwarded to San Francisco.
The produce of refined borax now daily obtained appears to vary from 2,500 to 2,800

pounds, which is prepared and packed for the market, as nearly as my data will allow me to
calculate, at a cost of about $90 per ton of 2,240 pounds.

Capabilities of Production.—It is evident from the foregoing description that the
present system of working is by no means calculated to develop the best results which this
property is capable of affording, and that in order to do so it will be necessary to adopt some
method for the lixiviation of the mud, its removal from the bottom of the lake, and the crys-
tallization of the borax thus obtained. The total extent of the muddy deposit considerably
exceeds three hundred acres, and if we assume that, of this area, only one hundred acres, or
that portion now worked for borax crystals, is alone sufficiently rich to pay the expenses of
treatment, we shall arrive at the following figures

:

One hundred acres are equivalent to 484,000 square yards, and if the mud be worked to
the depth of only three and one-half feet, this represents about 565,'000 cubic yards ; or,

allowing a cubic yard to wmigli a ton of 2,240 pounds, which is a very low estimate, the total
weight of one hundred acres of mud, in its wet state, will be 565,000 tons. If we now
assume that the mud extracted from the. lake contains 60 per cent, of water, this will cor-
respond to 226,000 tons of dry mud, containing, according to the mean of the analyses of
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Professor Oxland and Mr. Moore, 18.29 per cent, of borax ; but if, in practice, only 12 per

cent, of borax be obtained, this will represent 27,120 tons of crystallized salt.

The present wholesale price of borax in Europe is $320 per ton of 2,240 pounds, and con-

sequently the total value of the amount contained in this portion of the lake would be, on
the foregoing assumption, delivered in the market, $8,678,400, If, however, we estimate its

value in San Francisco at $275, it is at the port of shipment worth $7,458,000. The expend-
iture, in plant 'and appliances, of a further sum of $30,000, would, by the process proposed

by Dr. Oxland, allow of a daily production of four tons of borax. This could be produced
and delivered in San Francisco at a cost, exclusive of interest on capital and depreciation of

plant, of $70 per ton; $1,898,400 for the 27,100, and leaving a difference of $4,559,600
between the expense of production and the market value.

The above calculations are made in accordance with the data furnished by the analyses

already quoted of the mud in the central portions of the basin, but exclusive of a considera-

tion of the borax contained in the deposits of other portions of the lake, as well as of the

6,000 tons of this salt, indicated by analyses, as existing in solution in its waters.

A careful consideration of the phenomena attending the production of borax also leads to

the belief that its formation is continually going on by the decomposition of carbonate of

soda, (which is abundantly contained in the waters of the lake, ) by boraeic acid emitted

from sources beneath its bed, since large quantities of carbonic acid constantly escape from
the surface. Should this prove to be the case, it is probable that any moderate extraction of

borax may be replaced by the formation constantly taking place.

The quantity of carbonate of soda contained in the mud and water is considerably in excess

of the amount of borax present, and could be readily extracted from the mother liquors.

Whether this operation could, however, be profitably conducted, with a view to the exporta-

tion of soda ash, is a matter of considerable doubt, but the yearly consumption of this sub-

stance in California being understood to be about 500 tons, this local demand could, at least,

be supplied, at a profit of say 2£ cents per pound—$25,000 per annum.

Sulphur.

—

Mr. Phillips thus describes the sulphur hank belonging to this

company, and the mode and cost of refining the crude sulphur

:

Sulphur Bank.—The sulphur bank, which presents the usual characteristics of such for-

mations, is situated on the shore of Clear lake, and covers an area ot about 40,000 square
yards. In addition to sulphur, small quantities of cinnabar are found in this locality.

The deposit has not, as yet, been extensively developed, but has already afforded 400 tons

of refined sulphur, of which about three tons daily can, it is stated, be readily sold in San
Francisco at $70 per ton.

From the limited extent of the explorations which have been made, it would be difficult

to estimate the probable total yield of sulphur, but it is not unreasonable to anticipate that

the bank contains at least from 15,000 to 20,000 tons of that substance.
In order to make immediate returns of sulphur, a refinery has been recently erected for the

treatment of the richer portions of the deposit, which frequently do not contain above 10 per

cent, of impurity
; but there are also vast quantities of tufaeeous matters, containing from

5 to 60 per cent, of sulphur, all of which will be ultimately treated with advantage.
The cost of extracting, refining, and delivering a ton of sulphur in San Francisco is now

stated to be about $35.
The refinery consists of sundry iron retorts for the pui'poses of sublimation, together with

the necessary condensers and receivers. It is well laid out, and connected with the sulphur
bank by a railway 1,300 feet in length.

SECTION III.

AGRICULTURAL RESOURCES OF CALIFORNIA.

CALIFORNIA AS A IIOJ1E FOR EMIGRANTS.

INQUIRIES FRO'M LOUISIANA—RESPONSE OF THE EMIGRATION SOCIETY—PUBLIC LANDS,
AGRICULTURE, MANUFACTURES, ETC.

New Iberia, Louisiana, September 25, 1867.

Sir : Some six weeks or two months ago I presumed to address you, not directing the letter,

as is now advised, by Panama. I think it more than probable, on account of Indian disturb-

ances, it will not reach its destination.

In that, the first letter, I made many inquiries in regard to your favored State, and if I

repeat them in this, I trust you will not esteem me troublesome. There are several families
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of us desirous of escaping from the evils that afflict this section, and try our fortunes in

States not cursed by negro supremacy. We lost nearly everything by the war, and we wish
only protection and health, that we may try to live and educate our children, and where, if

we should be so fortunate as to make anything, we would be protected in its enjoyment.
With politics we are disgusted, and cannot care again to exercise the privilege of voting, but
heartily wishing to be governed by our owm race.

To the following inquiries we most respectfully ask answers, and should your time be other

i

wise employed, we ask that you hand this to some one that will honor us with the solicited

information

:

1. Are the public lands entirely absorbed?
2. Can they be entered, if public ?

3. Are there any special laws regulating the entry ?

4. In \Vhat part of the State are these lands mostly situated ?

5. What is the price of unimproved lands not very close to the city ?

6. Of improved places ?

7. What are the wages of laborers by day, or month, or year ?

8. Is there a demand for labor ?

9. Is mining more profitable than farming, or vice versa ?

10. What section fvould you advise poor people, desirous of making a living, and, if pos-

sible, more, to settle in ?

11. At about what price could work-horses, milch cows, &c., be bought in the rural dis-

tricts ?

12. Are goods of all descriptions very much more costly than in New York or New Orleans 1

13. Are there any diseases peculiar to the climate?

14. And any information that you may judge would be of interest or service.

Several of us are professional men, but we care not for profession if we can only have a
white man’s chance to work, and thereby support and educate our families. We would
arrive in your city with but little money, and it would be well for us, I suppose, to remain
but a short time, and not be very long in locating. At what season would it be best to arrive ?

Cotton crop a failure in this State ; corn and cane very fine. Yellow fever has been very

severe. Permit me again to ask the favor of an early and full answer to the above inquiries.

Yours, respectfully,

THOS. T. FOLSOM.
His Honor the Mayor of San Francisco, California.

REPLY.
‘ liaJJ JOJU cl jI J/J(j .’111(101 Did 10 Idi

Query. “ Are the public lands entirely absorbed?”
Answer. No. There are millions of acres yet in the keeping of the federal government

officers, which can be had for $1 an acre in gold. Only in the neighborhood of the great

thoroughfares, the navigable rivers, the fragments of railways yet constructed, the mining
camps and the like, has ever the government surveyor yet erected his theodolite. The whole
population of the States of California, Oregon, Nevada, and the Territory of Washington, does

not come to a million of souls, and they have more land to live upon than the entire German
family of 30 nations and 60,000,000. There are plenty of good spots where small colonies

of immigrants may Squat upon and await the coming (for years) of the federal government
surveyor, and when he shall come, the $1 an acre demanded by the government will have
long before been realized out of the land.

In the San Joaquin valley, 60 miles back from Stockton, (a city of about 5,000 inhabitants,

and one night’s journey by steamer from San Francisco,) plenty of land can be got for $1 in

gold per acre from the government office in Stockton. This valley is about 100 miles long,

a width varying from 10 to 30 miles, through which streams, navigable for flatboats, flow

down to the Sacramento river. The soil is deep and rich, and the bottoms near the water

are exceedingly fertile, and able to support abundance of kine. This valley would absorb

100,000 settlers.

We have received from Mr. Merry, of Red Bluff, (a growing town of about 2,000 inhabit-

ants, at the head of navigation on the Sacramento river, and to be reached in two days by
steamer from San Francisco, at an expense of /rom $10 to $12,) an elaborate report of the

agricultural and business facilities in that section. He says

:

“ The slopes of the Sierra hills and coast range, being well watered, afford good pasturage

for sheep and horned cattle during the year. The arable land of the country lying along the

‘ bottoms ’ of the Sacramento river and its tributaries bear grain crops of from 16 to 40 bushels

ot wheat to the acre. The best lands in the county (Tehama county) are covered by Mexican
grants, to which patent titles from the President of the United States have been obtained.

These lands can be purchased from present holders for $10 to $15 per acre. They are adapted

to the growth of grain, potatoes and beets. All kinds of vegetables and fruit grow in the

greatest luxuriance. Sheep breeding pays well. The flocks in this county number about
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100,000 steep. Tte quality of wool has a very good name in the San Francisco market, and
brings 20 cents a pound. Butter will pay well for skilful dairymen, and cheese also.

“For swine there is no better eounty in the State. Over 4,000 head of grain-fed hog3

have been sold out of the county during the past year. A pork and bacon-packing house ih
this place is doing an extensive business. The establishment of a woollen-mill here would
he the best investment of capital extant. Lumber is cheap, firewood plenty, and water power
abundant, going to waste. An iron foundry would pay well here. Money is dear, it brings
two per cent., and two and a half per cent, per month. Farm laborers get $30 per mouth
and board. Blacksmiths and wagon makers do well. Some have got rich. Good board
can be got for $20 to $25 a month. Cottages can be got for from $8 to $15 a month rent.

Town lots for building can be entered at government prices. Common necessaries from the
farms are cheaper than in San Francisco. Imported articles are about 30 per cent, higher.

As to vine culture it is the best locality for that industry in the State. Here is the celebrated
Bosquejo vineyard, where the ‘Gerke’ wine is made, which is a fair sample of our vine lands.

Thousands of acres of equally good lands can be had here for $1 25 an acre.”
The section of country referred to by Mr. Merry would absorb and maintain 100,000 persons.
In the counties south of San Francisco—Monterey, for instance—two days’ journey by

stage from Francisco, large tracts of the richest land, owned by easy-going people of Spanish
descent, can be purchased or rented upon very advantageous terms

;
purchased for $1 or $2

an acre, or rented on shares for one-forth of the annual product of the land. The chief and
greatest cost is the cost of fencing.

In many places the old Spanish settlers own tracts of 30,000 to 50,000 acres, unfenced and
undivided, over which numberless flocks of'sheep and cattle roam and breed and die, without
control or much care from the proprietors, who live in rude ease, and almost secluded from
the outside world. Their slumbers will soon be broken by the hum of busy immigrants, who
will come crowding by sea and land into their fruitful territories. Further south, towards
Los Angeles, the best lands can be purchased from those old-fashioned settlers for $1 an
acre, or even less. There is very little timber to be cleared from any of these lands,

To go upon these lands, several families should form themselves into villages or companies,
and go out together on the land and help each other. This co-operative system is sure to make
immigrants happy and prosperous. Farming implements can be got here better and cheaper
than in England, or in any of the American cities of the Atlantic. Farm .horses can be pur-
chased for $20 to $40 apiece; milk cows, $20 to $30 each. The expense of transporting one
person from this city to the government land may be set down at $20. Markets can be found
for any quantity of grain, butter, wool, and fruits. The vine is slow in its returns, but
quite certain to pay at the end of four or five years, and will yet be the great occupation
of Californians. The climate in most parts of California is moderate

; in winter there is

neither frost nor snow.
The population of California is about 500,000. About 90,000 of these have votes, and

are entered on the great register. Being an American citizen, and residing three months
in one locality, gives the privilege of voting for all public officers. The voting is done in

one day, by ballot, all over the State.', and there is no property qualification required in the

voter or in the public officer. A person born out of the United States must be two years

resident in the United States, have sworn fealty to the American government, and have
registered his name on the great register before he can vote.

There are about 50,000 Chinese, and about 10,000 negroes in the State. Neither of them
have any political rights allowed them. They cannot vote for any public officer, nor is it

likely that ever they will enjoy such privileges. The Chinese are looked upon with much
jealousy by the white race. Opposition to them has assumed an organized shape, and there

are numerous anti-coolie clubs existing in our city, wdiose object is to resist and discourage

the importation and employment of Chinese labor. About 8,000 Chinamen are employed
on the Pacific raihvay works ; about 20,000 are working in and around the mines, and the

remainder are scattered over the State engaged in doing the lowest kind of work about the

cities and towns; washing, gardening, dealing in fish and vegetables, &c.
Question 2. “Is there a demand for labor ?”

Answer. We are anxiously and carefully gathering information from every side, from
reliable sources, with the intention of forming a small hand-hook for the intending immigrant.
We are full of the great idea of inviting an extensive immigration from Europe, and from the

southern and eastern States, to the Pacific slope, but we shudder at the thought of mislead-

ing any one. It is almost unnecessary to repeat that we have room and work for millions

of people in our fields and mines, but the great trouble is to support people while they are

finding the work suited to their strength, their habits, and their experience. The idea that

fills the minds of many persons in making towards California is, that they shall go a gold-

hunting in the mines, make lucky hits, and return at some distant day to their old homes in

Europe or the Atlantic States to enjoy their good fortunes. This idea has been the unseen
rock that wrecked many an emigrant to this golden land. None should come to the California

mines but miners.

On the first discovery of gold in California, and for several years afterwards, every kind
of laborer went into the mines, and many of them did very well

; but of late years the Chinese
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got in, and swarmed over tlie “placer” or stream mines, and as they work in well organized

companies, live upon little, they are able to scrape a living from the oft-washed sands in the

older washing grounds of the earlier miners. The principal mining now carried on in Cali-

fornia is quartz mining, which is as like coal or iron mining as possible—penetrating the

bowels of the earth several hundred feet—men working in gangs, in “watches” of eight

hours each shift, so that the work never stops, night or day. For this kind of work miners

get $4 a day. Their board and lodging in the neighborhood of those quartz mines comes
high, about $8 or $10 a week, as a general rule ;

two and a half days’ wages is required to

pay for a miner’s board and lodging for a week. A great deal of the work on the Pacific

railroad on our side of the Rocky mountains is performed by Chinamen, under -white over-

seers. They get about $1 a day for their labor. White men could get that wages and board,

but they won’t work for it. A dollar a day is the lowest notch which the strong man’s labor

has touched in any part of California. Common labor, according to skill, ranges up to

$1 50 and $2 a day. We are not now talking of skilled mechanical labor, such as carpenters,

bricklayers, plasterers, smiths, machinists, foundry men, tailors, shoemakers, and the like.

The labor of these sort brings $3 to $5 a day in all the cities and in all the towns of the

Pacific coast. As to clerks and light porters, and those who are always waiting for an easy

berth or something to “ turn up,” there is little encouragement for them. The cities are full

of them. This sort of helpless people are the production of an erroneous system of education,

which has weaned the boy from labor, and left the man a helpless, pitiable mendicant.

You are, doubtless, impatient to learn, then, what sort of people are likely to do well here,

and we answer, any sort who are thoroughly determined to work—men and women, young
and old.

The lowest wages for labor among us is about twice the wages of New York, and four

times the wages obtained in Great Britain, Ireland, or Germany. The price of wheaten flour

is about one-half what it is in Liverpool or New York—$8 a barrel of 196 pounds just now.

Tea, sugar, and coffee about the same as in England or New York. Clothing and house

rent about double the English rates, and about the same as in New York. All the foregoing

rates are in gold.

Question 3. “ Is mining more profitable than farming ?”

Answer. This question is one still more difficult to answer. Farming has lately acquired

a fixed character. The fine qualities of wheat and flour which Calitornia yields—the vast

quantities of wool, of butter, of fruit and wine, and the high prices these products realize in

New York and Liverpool, have latterly decided great numbers of our population to go into

farming. One only drawback which farming in California will over experience, and that

will occasionally arise from long seasons of drought.

The last three years the seasons were very well mixed with rains about the time they were
wanted, and sunshine when wanted

;
and our farmers have had splendid crops and obtained

high prices. About four years ago there was a long drought and a cattle famine was expe-

rienced. Flour ran up to very high rates, and there was much suffering among the working
people. This has passed away and is forgotten in our present prosperity, but it is well for

all immigrants facing to this country to be made aware of these things.

We have, in general, about seven months of the year when there does not fall a drop of rain,

yet vegetation is nourished by copious dews. Then we have four or five months when it

pours down plenteously, and this rain it is that brings us the means to obtain the food that

lies intact in the earth, and enables our miners to wash the clay and sand that contains the

gold dust.

The total produce of our gold and silver mines may be set at $50,000,000 to $60,000,000

a year. Our fanning and general agricultural products will very soon, if they do not now,
foot up to $50,000,000 worth a year. The value of the wheat and flour shipped from Cali-

fornia since last harvest comes up to $9,000,000 ;
and as fast as good ships come into the

harbor they are engaged to take out wheat and flour, wool, hides, &c. The general demand
for all sorts of mechanics in this city, and throughout the State, was never better. The
wages, as we have said, range : For Chinamen, $1 a day

;
common laborers, $2 a day

;

skilled mechanics $3 to $4 a day—some of superior skill, $5 a day; female servants, $15 to

$25 a month, and board
;
farm laborers, $30 a month, and board. All these prices are gold,

and all our dealings here are managed on a gold basis.

Question 4. “Are there any diseases peculiar to California?”

Answer. The climate of California is the most healthful to be found in the world. It is

equable all the year round. The thermometer ranges from 50° to 90° throughout the State.

We lay from 32° to 42° north latitude. We have neither frost nor snow, except on the high

mountains of the Sierra Nevada, and some of the mountains in the Coast range. The only

drawback to health is experienced in the neighborhood of the mines, where the water is offer-

strongly impregnated with mineral matter, which generates ague and peculiar fevers
;
but in

the agricultural regions the people live on from year to year their whole lives without expe-

riencing a day’s sickness, and the children multiply in numbers and develop in symmetry
and beauty beyond those of any race on the face of the globe.

Next to the employments under the head of “ordinary agriculture” is the vine culture,

which is peculiar to California
;

its vines and wines are now celebrated all over the world.
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But a few years ago it was not supposed the vine would flourish anywhere but m the south-

ern region and Los Angeles. Latterly, experiments have demonstrated that it will flouiish

in the acclivities around the mining camp as well as amid the sheep-walks and pastoral plains

and valleys ;
that whether it is pressed into wane or distilled into brandy, it will reward the

labor bestowed upon its cultivation. The California wines begin to make their way m the

New York market, and each new year will confer on their quality more richness and moie

TC

The grape vines of California, when five years old, yield plenteously ;
one has only to own

half dozen acres, well planted with vines of that age, to realize a life-long mdepedence. In

a few years from the present time, the wine and silk of California will form some of the lead-

™ The fruits of California are now so rich and plentiful that the farmers begin to dry, and

press, and ship them to the Atlantic cities, from whence, but a very few years ago, we

imported dried fruits, flour, &c.
• T ,

The raising of the silk-worm has been commenced m California, and has succeeded. It

m proven that the climate is quite as favorable as that of France or Italy lor this bianch or

industry. Arrangements are in progress to start a silk factory. The success, of this expen

ment will lead to national results by and by. We shall soon come to the raising of tobacco,

beet root, and manufacture of beet and cane sugar, cotton, flax, linen, hemp, and hops, tor

all of which the soil and climate are admirably fitted. Some cotton has been raised m the

southern parts of the State in a desultory way, but the soil awaits the. enterpnsing hands ot

toilino' men to bring about those great results from the vast and varied material that sleeps

neglected in the soil, and hovers over us in the overhanging climate.

We are building small coasting schooners of 50 to. 200 tons. All those craft are well

employed in carrying lumber, coal, and the produce of the fields into maiket, and latteily

groups of those small craft have gone fishing for cod in the North Pacific with great success.

The salmon and other fish caught in our waters are certainly the best in the world.

Our progress in manufacture is infantine and rude. Three or four woollen mills and one

cotton factory are all that California can boast of, but these are doing well, and in good time

others will start. Our tanneries are numerous in city and country, and their manufactures

well liked and in good demand. We should say the business is healthy, with fair prohts.

Soap and candle factories are experimenting on the native tallow and beeswax of the country

—this is the land for bees and honey.

They have begun one factory for making hoots and shoes, and so tar it is prosperous,

employing two hundred hands. There is room here for many paper and flour mills. We
have two glass factories, on a small scale, doing well, and any number of iron foundries, all

at full work. There has been a glove factory lately started, and is doing well ;
also a rude,

pottery-ware factory. We want half a dozen hat factories, in which the hat from the founda-

tion would be made, trimmed and finished. We have plenty of printers and an abundance

of newspapers. The population of San Francisco is about 120,000. We have eight mom
incr and evening newspapers, and 12 or 15 weeklies. We have a score of banks, 15 msu-

ranee companies, any number of hotels, boarding houses, and public schools. About halt

the population are native-born Americans from the Atlantic States ;
the other halt is divided

among the Germans, Irish, French, Spanish, Chinese, and negroes. The Jews have two

synagogues, the Roman Catholics eight churches, and the Protestants a dozen or so. lake

tkenras a whole, they are the most hospitable and generous crowd of citizens to be found m
any seaport round the whole earth. No man nor woman will he suffered to want food here,

and no industrious man nor woman need be afrai&of casting their destiny in the fertile grazing

lands of California. .
, ,. -

We hope these few hints on our new and growing State will be useful. I he worst time tor

travelling through our interior districts are the winter and spring months, when the roads

are softened by the rains. Rains usually begin in December and continue down to April.

We remain, respectfully,
II. A. COBB, President.

1 THOMAS MOONEY, Vice President.

J. W. MgKENZIE, Secretary.

San Francisco, October 29, 1867.
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Tabular statement of receipts and exports of agricultural products at San Fran-
cisco, California, from June, 1860 f

to July, 1867.

RECEIPTS.

Year. Flour. Wheat, Barley. Oats. ; WooIX

1861
1862.....

1863
1864

1865

1866

1867

Totals

barrels.

122 , 809
111,269
149, 825
99, 298
61, 670

167, 316
301,449

100-7b. sacks.

2, 164, 320
1,451,465
1, 890, 777
1, 843, 840

509, 163
2, 138, 442
5, 214,196

100-ZZi. sacks

671,414
612, 014
435, 945
623, 266
415,'914

984, 208
767, 938

100-ZA sacks.

305, 208
343, 808
172, 896
304, 504

'

255, 839
322, 523
326, 119

Pounds.
3,721,998
5,990, 300
6,268,480
7, 435, 670
8, 839, 931
7,851,629
*7,166,680

1,013, 636 15,212,203 4, 510, 699 2, 030,902 47, 334, 683

* To August 1.

EXPORTS.

Year. Flour. Wheat. Barley. Oats. Wool.

1861
1862
1363
1864

1865
1866

1867

Totals

Barrels.

197, 181

191,652
144,882
152, 633
91,479

279, 554
435,337

100-ZZ>. sacks.

1,529, 924
'851,844

1,043,652
1,071,292

25, 360
1,039,518
3, 636, 194

100-Z6. sacks.

339, 537
188,619
49, 809
40, 280
13, 920

349, 994
142, 157

100-Z&. sacks.

.116,462

154, 587
39, 935
91, 082
3,389

113,961
88,331

Founds.
3,721,993
5, 990, 300
5, 268, 480
5, 935, 670
6, 549, 931
4,662,129
2, 104, 000

1, 452,718 9,197,784 1,124,296 607, 797 34, 232, 508

Countries to which exported during the year 1867.

Destination. Flour, Wheat. Barley. Oats. Wool.

New York
Great Britain

China
Japan
Hawaiian Islands
British Columbia
Mexico
Australia

Rio de Janeiro..

Barrels.

201,478
38, 921
69, 270
1,410
4,171
1,676
3, 149

1 , 650
22, 669
40, 732

100-ZZ>. sacks.

510,784
3,131,553

151, 124
544
366

2, 950
10

172, 069

100-ZA sacks.

27, 625
2,797
1,700

23, 579
1,763
7,788
2,130

70, 892

100-Z6. sacks.

83
3,544
2, 700
2,487

5.65

187

1,281

Pounds.
2,758, 000

Other countries

Totals

58, 546 1,223 196

385,126 4, 027, 946 143, 497 'll, Q43
,

2, 758, 00®
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SAN FRANCISCO IN 1887-’68.*

The total population of the city, August 1, 1867, is estimated at 131,100. The estimate

for 1858 was 83,223, showing an increase in eight years of 47,877. The particulars of the

estimate for 1867 are as follows :

White males over 21, names in the present volume - 45, 000
White females over 18, estimated 27, 000
White males under 21 and females under 18, estimated 40, 000
White males, names refused, and foreigners, estimated 4,000
Chinese, male and female 3, 600

Colored, male and female - - 2, 500

Total permanent population 122, 100
To which should be added a large element of our population known as “floating,”

which consists of : 1st. Transient boarders, &c., at hotels, boarding-houses, &c.
2d. Soldiers at the fortifications in the harbor. 3d. Persons engaged in navi-

gating the bay, who claim the city as their residence. 4th. A large number of

persons who have no permanent place of abode, together amounting to about.. - 9, 000

Total population 131,100

The school census of July, 1867, gives the number of children under 15 years at 34,710.

The number of males between 15 and 21, and females between 15 and 18, is estimated at

5,290, making the aggregate 40,000 of all ages.

Improvements of the Year Past.—The number of buildings erected in San Francisco
during the year ending June 30, 1867, is 1,050, of which 340 are of brick ; total in the city

and county, 17,368, of which 3,857 are of brick. The estimated cost of the improvements
during the same period is nearly $9, 000, 000. The sales. of real estate for the first seven months
of the present year exceed $10,000,000. The operations of the department of streets and
highways, for the year ending Juno 30, 1867, show an expenditure exceeding $1,000,000.

The cost of a number of the principal new buildings is thus given : Bank of California,

$275,000; Mercantile Library, $110,000; Merchants’ Exchange, $190,000 ; Fireman’s Fund
Insurance, $45,000; Pacific Insurance, $80,000 ; Merchants’ Mutual Insurance, $60,000

;

Hibernia Savings and Loan, $65,000; Murphy, Grant & Co.’s four-story iron-fronted brick

block, $170,000; enlargement and improvements Lick House, $175,000; Dr. Scudder’s
church, $64,000 ; Trinity church, $75,000 ; St. Joseph’s, Catholic, $18,000 ; Tehema street

school-house, $26,000; almshouse, $60,000 ; Oriental buildings, $200,000; additions to Occi-
dental Hotel, $125,000; Blanding & Pringle’s block, $70,000; Ellis’s block, $65,000; Bran-
nan’s new building, $60,000; Savings Union building, $50,000; Hayward’s building, corner

California and Leidesdorff, $90,000; Morrow’s building, California, near Montgomery,
$50,000 ; Tucker’s building, $45,000.
Streets and Sewers.—The total expenditure in the department of streets and highways

for the year ending June 30, 1867, amounts to $1,009,883 85, viz: For grading 1,191,257
cubic yards, at a cost of $327,333

:
paving 166,083 square feet cobble-stone and 236,005 square

feet Nicholson, together, $1 17,594 ;
brick servers, 21,203 lineal feet, $156,745; planking,

2,571,083 feet, $96,897 ; sidewalks, 69,925 front feet, $96,154 ; cross walks, 6,296 feet, and
curbs, 19,193 feet, together, $47,423; macadamizing, 1,560,119 square feet, $117,272; red-

wood sewers, 12,137 feet, $49,578. The entire cost of street work from July 1, 1856, to June
30, 1867, is $5,439,287. The total length of sewers constructed from July 1, 1856, to June
30, 1867, is 165,583 lineal feet, or nearly 30 miles of sewerage. The principal improvements
have been the grading of McAlister street, from Larkin to Fillmore ; Tenth street, from Mar-
ket to Howard : Townsend street, between Third and Fourth; Brannan street, between
Second and Third; Fillmore street, from Sacramento to Pacific; Clay street, from Jones to

Leavenworth
;
O’Farrell street, from Larkin to Polk ; California street, from Polk to Franklin

;

Fulton street, from Buchanan to Fillmore ; Van Ness avenue, from Bush to Geary ;
Franklin

street, from Ellis to Turk ; Main street, from Mission to Folsom ; Fourth street, between
Brannan and Townsend ; Taylor street, between Broadway and Vallejo; Spear street, from
Harrison to Folsom, and Bush street, from Larkin to Cemetery avenue.
Water Front Improvements.—The work of constructing a seawall for the protection

of the city front and better accommodation of shipping has been commenced during the past
year. It will be 8,336 feet in length when completed. It is estimated to cost $2,462,470, or

$295 374 per linear foot. It is to be constructed of solid granite, eight feet thick at base and
six feet at top, resting on a broad embankment of rocks and cement.
The new dry dock, nearly completed, at Hunter’s Point, about four miles southeast from

Folsom street wharf, is one of the most important enterprises ever undertaken by private

citizens. This work was commenced in September, 1866, and is expected to be completed
by the close of the present year. The dimensions of the dock are 465 feet long by 125 feet

* Compiled from Langley’s City Directory.
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wide on the surface, and 400 feet long by 80 feet wide on the bottom, and of sufficient depth
to permit vessels drawing 22 feet of water to float in it. Nearly the whole of this great exca-
vation has been cut out of solid rock. The materials extracted have been sufficient to cover
10 50-vara lots of the adjoining swamp land to a depth to bring them up to the grade of the
city. The whole front of the dock will be covered with solid blocks of cut granite, 13,000
square yards of which have been brought from the quarries at Eocklin, Sacramento county,
for that purpose. Powerful engines, pumps, and every necessary arrangement for rendering
the works complete have been constructed, the whole cost of which will exceed $1,2Q0,000”
The Merchants’ Dry Dock Company have completed a floating, apparatus, calculated to

sustain vessels of 1,000 tons burden. This dock cost $60,000.
The Union Lumber Association are constructing a dock near Beale street, which is esti-

mated to cost $150,000. This association has expended $185,000 in the construction of
wharves and other improvements on lands adjoining the new wharf of the Pacific Mail Steam-
ship Company. The improvements made and in 'progress under the direction of this latter
company have quite changed the topography of the western front of the city. This company
owns the block of overflowed land bounded by First, Second, Townsend, and Brannan streets,
about 12 50-vara lots. They have constructed wharves, which have required 1,200 piles,
3,000,000 feet of sawed lumber, 35 tons of iron bolts, and 300,000 cubic yards of earth to
complete. They erected a two-story brick warehouse, 195 feet deep by 230 feet wide, cut
down hills and filled up swamps to such an extent that what had been the most useless por-
tion of the city front has become the centre of an extensive business. Hundreds of men and
teams are at present engaged cutting down the hills in the vicinity and filling up the shallow
bay with the materials, extending the area of the city hundreds of feet over what had been
useless territory. The erection of several large warehouses is contemplated in the vicinity.
Markets and Polling Mills.—The new California Market, extending from California

to Pine streets, was commenced and has been completed during the past year. This is one
of the most useful improvements in the city, being centrally located and most conveniently
arranged. It is a most substantial structure, with elegant iron fronts on each of these streets,
resting- on a solid cut-granite basement. It cost about $200,000. Another extensive market,
which cost about $60,000, has been built on Howard street, between Third and Fourth.
Among the new branches of manufacture introduced during the past year the Pacific Boll-

ing1 Mills holds a prominent position. It is located at Potrero Point, and has been fitted up
with every requisite for manufacturing iron bars and rods of any shape or form, from a J
inch up to 36 inches in diameter, including railroad- iron of all descriptions. These works
cost $1,000,000.
Beal Estate.—Statistics in the office of the city and county assessor place the value of

our real estate improvements for the past fiscal year at $58,000,000. The number of sales
of property made for the 12 months ending July 31, 1867, was 5,213, at a valuation of
$15,383,196. The above figures include only the sales recorded. The prices paid at the
Beidman sale would swell the total to nearly $16,000,000.
Educational Facts.—There are 34,710 white children under 15 years of age in the city.

Our juvenile population has increased nearly 300 per cent, in seven years. The average
number of pupils belonging to the public schools June 30, 1867, was nearly 11,000. Eight
new school-houses were erected during the year. The disbursements of the school depart-
ment of the public schoolfund upon the' assessment roll of the last fiscal year were $320,958 88—slightly within the receipts. Basing the amount of taxes for the benefit $80,000,000, at
the school tax rate of 35 cents on each $100, the amount raised from this source the present
year will lie $280,000; apportionment of the State school fund, $60,000

;
poll taxes, $2,500 :

dog tax, $1,000; rent of school property, $600 ; evening schools, $200. Total revenue for
the present year, $344,300.
The whole number of private educational institutions in San Francisco is about 70, with

an aggregate attendance, including students at the different colleges, of 4,250. Of this num-
ber 12 are under the control of the Catholic denomination, and the regular aggregate attend-
ance upon the same is over 3,400.
There are 21 schools connected with the Protestant Sunday School Union. The average

attendance at these schools is 4,340 ;
other Protestant schools, 2,405 ; Catholic schools, 3,600

;

Hebrew, 690. Total who receive religious instructions on the Sabbath day in this city,

11,035. Libraries-.-number of volumes Sabbath School Union, 19,927; other Protestant
schools, 12,000; Catholic schools, 6,000. Total number of volumes in Sabbath schools in
this city, (Hebrew not included,) 37,927.
New Manufactures.—Among the most prominent of the branches of industry put in

operation are the Pacific Woollen Mills, located at the Mission, manufacturing knit goods of
all descriptions at the rate of $500,000 annually, and employing nearly 400 persons

;
the

Golden City Chemical Works, with a capital of $2,000,000, and manufacturing a great
variety of chemicals and medicinal extracts ; the San Francisco Glass Works, manufacturing
both white and colored glassware to the extent of $150,000 a year, and the San Francisco
Linseed Oil and Paint Works, with Capacity to supply the entire wants of the coast. These,
with minor enterprises inaugurated during the same period, have absorbed more than $3,000,000
capital, and will turn out manufactures to half that amount annually. The most prominent
of the enterprises yet unfinished is the Pacific Eolling Mills, which promises to be in s.uc-

18
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cessful operation within the next twelve months. This establishment is much needed, both

to do away with the importation of a vast amount of manufactured metals and to stimulate

new branches of labor by furnishing supplies of home materials which are required to make
them successful. The large capital of these mills, and their contemplated extensive scope of

manufacture in copper as well as in iron, promise to do more to develop tho resources of the

State in these metals than all similar enterprises now in operation combined.
General Manufacturing Items.—The pecuniary results of all the manufacturing inter-

ests in this city for the past year are favorably reported. The sugar and petroleum factories

are alone complained of as being less successful than in former years. The Pioneer and
Mission Woollen Mills manufactured for the year ending June, 1866, goods to the value of

$899,734. The Mission mills alone turned out, with 425 hands, 80,000 pairs of blankets,

125.000 yards of broadcloth and cassimere, 500,000 yards of flannel and cloaking, besides a

quantity of shawls; the whole consuming 2,000,000 of wool. The Pacific Woollen Mills

will make up into knit woollen goods this year 500,000 pounds of fine wool. Mayer & Sons’

cotton wadding, batting, and twine works can turn out 2,000 pounds of wadding and batting

per day. The cotton they use is imported chiefly from Tahiti and Mexican ports. The Pacific

Cordage Factory turned out last year 2,000,000 pounds of cordage. The rope-walk is 1,500

feet long, and the works altogether employ 47 men constantly. The Pioneer Woollen Mills.,

during last year, employed 350 hands, and made 30,000 pairs of blankets, 60,000 yards of

'broadcloths, tweeds, and cassimeres, and 375,000 yards of flannels, which consumed 1,300,000

pounds of choice wool. A very large portion of the flannels manufactured is made up at

once into shirts, the company employing 60 sewing machines in that and other work con-

nected with their manufactures.
There are three manufactories of acids and other chemicals in the city, which supply the

assay offices and mint on this coast. The Phoenix Oil Works have a refining capacity of 400
gallons per day. Mallon & Co.’s glass-cutting works manufactured to the amount of $6,000
in 1866. The Pacific Saw Works turned out manufactures valued at over $3,000,000. Dana’s
neat-foot oil works turned out 33,997 pounds of glue and 5,007 gallons of oil. Cameron,
Whittier & Co. made mirrors to the value of $18,000. Zech made 12 pianos last year, of

an average value of $450, using native ash, laurel, and other domestic woods. John Mayer
made two large organs of good quality. The glass manufactures of the year aggregated

$80,000.
There are 11 extensive flour mills in the city, which exported the first eight months of this

year 136,958 barrels of flour via the Isthmus of Panama. Eight mills turned out last year

an aggregate of 247,708 barrels, besides large quantities of other meals. Eight saw-mills

turned out 8,950,000 feet of lumber.

Up to the present time the principal foundries and machine shops located in this city have
turned out machinery for the propulsion of 1,000 ton vessels, stationery engines, batteries

of heavy guns, the most powerful quartz-crushing machinery, saw and flour mills, and for a
multiplicity of business not needed to mention. With the exception of the raw materials

used for castings and machinery, the foundries of the State have rendered its people inde-

pendent of other countries and given profitable employment, directly and indirectly, to several

thousands of persons. At the present time there are 14 large foundries and machine shops,

some of which have no superiors anywhere in excellence of work and adaptation of materials

to meet the wants of the people. During the year 1866 these foundries, with some few
smaller ones, employed 1,018 men, using 6,921 tons pig iron, 1,448 tons bar and rod iron,

1,027 tons sheet and tjoiler iron, and 110 tons rivets. Several of these establishments have
extensive boiler shops connected with them.
The three sugar refineries in this city have a capacity nearly double the local consumption.

One establishment alone has a capacity to refine 120,000 pounds daily. Altogether about 300
men are employed in these refineries. Twenty thousand boxes of maccaroni and paste were
made by one firm last year. Another house made 3,000 gross of yeast powders. About
24.000 brooms were manufactured. Wooden ware and box manufacturing is extensive and
profitable. The new linseed oil works can crush 4,000 pounds seed per week. Two firms

have made 5,000 billiard tables in this city in 16 years. During 1866 they employed 12 men
and made 70 tables, worth $480 each.

The products of several other manufactories may thus be condensed: Ten soap establish-

ments, 2,831,419 pounds ; three match factories, 250,000 gross ; five tanneries, 2,400 hides,

615 dozen calf and 515 kip skins
;
hose and belting, 6,000 feet hose, $7,000 worth of belting,

and 400 dozen horse collars ; boots and shoes, total manufactures., $750,000, employing about
500 men ;

type foundry at the rate of $20,000 per annum ; 24 breweries, of which 17 turned

out 76,602 barrels of beer; furniture establishments employ over 300 men and turned out

about $800,000 worth of furniture ; 800 cigar makers, employed by 100 firms, turn out nearly

3,000,000 cigars a month; the clothing manufacturers employ 700 persons and turned out

last year $1,500,000 worth of goods ; 20 firms are engaged in making carriages and wagons.
Trade Fluctuations.—A general table of the fluctuations of trade shows that the num-

ber of persons in business in this city has increased from 5,300 in 1862 to 6,942 in 1867.

Only the leading branches of trade are included in this table. Of those in business in 1862
only 3,956 are still found in existing trade circles. The yearly changes among small dealers

will not fall short of 40 per cent, per annum.
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The bonded debt aggregates $4,748,667, bearing interest at from 6 to 10 per cent. The
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t $ 198>500. The bonds in aid of the Pacific railroad aloneamount to $650,000, bearing 7 per cent, interest.

Climate oe CalieoknLa..-—The following interesting and instructive obser-
vations on the climate of California are from the proof-sheets of a forthcoming

tt^ tt
Pa°ific Coast, by Mr. T. F. Cronise, soon to be issued by Messrs,

hi- PL. .Bancroft & Co., of San Francisco

:

in I ariety op Climate. There are essentially two climates in California, the land
climate and the sea cli mate. The latter derives its low temperature from the ocean, the water
of which along the coast stands at from 52° to 45° all the year round. The evenness of the
ocean temperature is owing to a steady current from the north, which is accompanied alsoby winds, in the same direction during the entire summer season, or rather from April to
October inclusive. Almost daily during this period a deluge of cold, damp air, of the same
tempeiatuie as the ocean over which it has passed, is poured upon the land. It is mostly
laden with mist, in dense clouds, which it deposits at the foot hills and on the slopes of the

wall
nC S* °r Cames a s^01 ^ distance into the interior, wherever there is a break in the land

The land climate is as nearly as possible the opposite in every respect. In summer andatuumn it is hot and dry. It undergoes various modifications from the configuration of the
sui.ace of the earth. Even the mountains, which retain the snow till a late period, present
a high temperature m the middle of the day, and the presence of the snow on their summitsm June is owing to the great mass which has accumulated on them rather than to cold
weather.

. A fai Sc district of territory lies between the jurisdiction of the two climates, and subject to
their joint influence. It is composed chiefly of valleys surrounding the bay of San Francisco
and penetrating into the interior in every direction. There is no climate in the world more
delightful than these valleys enjoy, and no territory more productive. While the ocean
prevents the contiguous land from being scorched in summer, it also prevents it from behm-
frozen in winter. Hence ice and snow are not common in the ocean climate. The differencem temperature is. comparatively slight between winter and summer.
The cold of winter in the interior is not intense, even on mountain elevations, with the

exception of the tier of counties in the extreme north. Its degree depends much, however
onthealtitude of the locality. The severity of winter is due, not to extreme cold in any part
of California, but to violent and prolonged snow-storms in one section, and cold and prolongedrams in the others. 1 b

It is interesting to cast the eye over the map of the State, and trace out climatic modifica-
tions as governed by topography. First, look at the long range of coast, the slope of which, as
tai back as the first mountan wall, is under the control of the ocean, and has the most uniform
of climates. It is a narrow strip of territory, the only part of the State preserved from dessica-
tion m summer by aady showers of mist, and therefore admirably adapted to dairy purposes.
1 fieri survey the counties bordering on the great bay, Sonoma, Napa, Solano, Contra Costa,
iameda, Santa Clara, and San Mateo, borrowing one-half their climate from the ocean, and
e otnei ball hom the interior

; inexhaustible in agricultural resources, and forming the
gianaij^ of the Pacific. The Pajaro and some other valleys further south, to which the sea
winds gain access, belong to the same system, and those also of the Sacramento and San
Joaquin, although in a lesser degree, being further removed from the ocean. Then regard
the mountain range, with its countloss little valleys, buried up with snow in winter, bursting
foi tfi into, a paradise with the spring, and. converted into furnaces by the summer’s sun, and
yet luxuriant, with all.kinds of delicious fruits. In this section are concentrated the mining
inteiests. linally, view the southern section, embracing one-fourth of the State, removed
alike from both extremes, which operate in the north, controlled neither by mountain nor
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ocean, and enjoying tlie most genial temperature—a section of countiy wanting only in the

certainty of winter rains to make it an Eden.
. i+i

Climate of San Francisco.—The record of the climate of San Francisco, as kept by

Mr Henry Gibbons, extending from the autumn of 1850 to January, 1868, a period of 17 years,

shows the coldest weather during that time to have occurred in January, 1854, when the

mercury fell as low as 25°. The coldest noonday for the same period was 37°. Persons

who do not rise early may see no ice in that city for several years m succession. When it

is cold enough to preserve ice in the shade all day, the circumstance is noted as a phenomenon.

It is not uncommon for the entire winter to pass away without bringing the thermometer down

so low as the point of freezing. In the year 1853, it fell at no time ltfwei than 40 ,
01 b

above the freezing point. 1Q „n n ,,

The extreme of heat in the same period occurred on September 10 and 11, 1852, when the

thermometer reached 97° and 98° on the two days respectively. This, however, was entirely

exceptional, and might not again occur in half a century. The air was dry as a sirocco, and

had a curious effect on the wood-work of houses, causing a constant crackling noise, from

the shrinking of the timber and the plaster breaking on the wooden partitions. In a locality

somewhat exposed to reflected heat from the sun, and where the temperature was 109 ,
a

thermometer with a wet bulb fell to 68°, the evaporation reducing it 32°.

With the exception just noted, the hottest day in the 17 years was on the 6th of July, 18b/,

when the thermometer stood at 93°. In October, 1854, and in September, I860
,
it reached

91°
; and in July, 1855, it rose once to 90°. Thus, it appears there were but six days m 17

years when the temperature was as high as 90°, and only two of these six days werem the

summer months.
, . , . r , ,. *

The absence of warm weather in the summer months is characteristic ot the coast climate,

and strikes a stranger forcibly. The most ordinary programme of this climate for the year

is as follows, beginning with the rainy season : The first decided rains are m November or

December, when the country, after having been parched with drought, puts on the garb of

spring. In January the rains abate, and vegetation advances slowly, with occasional slight

frosts. February is spring like, with but little rain. March and April aie pleasant and

showery, with an occasional hot day. In May the sea breeze begins, but does not give much

annoyance. In June, just as warm weather is about to set in, the sea breeze comes, daily,

and keeps down the temperature. It continues through July and August, occasionally

holding up for a day or two, and permitting the sun to heat the air to the sweating. point.

In September the sea wind moderates, and there is a' slight taste, of summer, which is pro-

longed into the next month. The pleasant weather often lingers in the lap ot winter, and is

interrupted only by the rains of November or December.
. , „ ,,

By running the eye over the following table, a general idea can be gamed or the coast

climate as regards temperature. The first column represents the average temperature ot

each month at sunrise, for 17 years ; the second at noon, and the third is the mean of the other

two

:

Months.

January .

February
March
April
May
June
July .....

Mean

at

sunrise.

Mean

at

noon.

'

Monthly

mean.

Months.

Mean

at

sunrise.

Mean

at

noon.

O O 0 O O

44. 56. 50. August 53. 67.

48. 60. 53. 5 September 69. 5

48. 63. 55. 5 October 53. 68 .

49. 64. 57. November 49 . 63.

50. 64. 57. December 45. 55.

51. 68. 59.5
53. 67. 59.5 49.5 63.7

a
c3
OJ

3
-+->

o
o

o

co.

61.

60.5
55.5
50.

56.6

Observe in the table the regular increase from January to September, and the rapid decrease

from October to December; nine months of increase and two of decrease. Notice, also, the

uniform increase of the night temperature as represented in. the first column, and the irregu-

larity in the noonday increase, the sea-breeze arresting it in May, and the sun giving it an

upward impulse in June, before the sea wind has gained undisputed control.
.

mean Annual Temperature.—The mean annual temperature at San Francisco is 5b.b,

which may be set down as the mean of the coast and bay climate. As we recede from the

ocean the days are warmer and the nights colder, the sun. being the great disturber of

temperature, and the ocean the great equalizer. But the increase of the day corresponds so

nearly with the diminution of the high temperature, that the mean varies but little within

the range of the sea breeze.
.

Washington and Richmond, nearly in the same latitude as San I rancisco, have a mean

of 54 or 54£, two degrees colder than the latter. This appears, at first sight, to be a small
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difference
; but its value is made evident by reflecting that it is a difference for every day in

the year—each day of the year in San Francisco, from January to December, having an
average of two degrees higher than the corresponding day on the Atlantic border. Cold as
our summers are in proportion to those in the east, it appears that the winters are warmer,
in still greater proportion.

In the Atlantic States the mean annual temperature diminishes in going northward about
one degree for every degree of latitude. This is the general rule in all climates. But the
climate of California presents an extraordinary anomaly in this respect. Along the coast,
from the mouth of the Columbia river to Monterey, a range of nine degrees of latitude, the
mean temperature varies but little—not more than three or four degrees at most; and even
this difference does not correspond exactly with the difference of latitude. On the other
hand, the interior climate varies indefinitely, every valley having a climate of its own. The
summers, however, are generally hotter in the north. One might start from Los Angeles,
near the south line of the State, in summer, and travel northward, inland, 500 or 600 miles,
and find it growing hotter every day; and he might go in a southeasterly course less than
half that distance, and arriving at Fort Yuma, on the Colorado, he would find one of the
hottest places in the world.
The sudden fluctuations of temperature, incident to the climate of the Atlantic S.tates, are

unknown in California. We have none of those angry outbreaks from the northwest, which
change summer to winter in a few hours. The sea bre.eze is chilling enough, especially
when it comes in suddenly to reassert its sway, after one of the occasional warm days of sum -

mer. But the sea breeze can never bring the thermometer down below 52°.
In the summer months there is scarcely any fall of temperature through the night in the

coast climate. The early morning is sometimes clear, sometimes cloudy, but always calm.
A windy morning in summer is u -common at San Francisco. A few hours after sunrise the
clouds break away and vanish, and the sun shines forth cheerfully and delightfully

;
not a

breath of air stirring. Towards noon, or a little after, the sea breeze sets in, and the weather
is completely changed. F'rom 65° degrees the mercury drops to 53° or 54° long before sun-
set, and at that point it remains almost motionless till the next morning. This is the order
of things in three days out of four in June, July, and August.

In the climate of the coast the nights are never uncomfortably warm. The extreme heat
at 10 p. m. at San Francisco, for 17 years, was 75°. The thermometer reached this point on
three different nights

;
on two nights it reached 75°, on four nights 73°, on two nights 72°,

and on five nights 70°—making only 16 evenings in 17 years when it was warm enough at
bed-time to sit out of doors with thin clothing. The warmest morning in 17 years was 69°.
These facts have special interest in relation to sleep.

Though the nights in the interior are not so uniformly cool, yet there are few localities,

even in the valleys, where they are too warm for sleeping, even though the day temperature
may have reached 100°. This is a remarkable feature of the climate of the Pacific States,
and it has an important bearing on the health, vigor, and character of the population.
In the southeastern corner of the State is a section having a climate of its own. It is

known as the Colorado desert, and is comparatively barrren of vegetation, owing to the
small quantity of rain which falls there. The mean temperature of Fort Yuma, though not
exactly in the desert, is, in the month of July, upwards of 100° at noon, and 90° at 9 p. m.
In contrast with this, is the winter climate of Yreka, near the extreme northwest corner of
the State, and representing a small alpine section bordering on Oregon. During the stormy-
weather of January, 1868, when the thermometer at Marysville and other localities in the
north were telegraphed as ranging from 25° to 35°, at 8 a. m., the despatches from Yreka

• placed it below zero day after day, and sometimes 10° or 12° below.
. We will conclude the subject of temperature with a table, representing the mean of the
several seasons at a number of prominent points in California, and also further northward.
The first column gives the temperature of the spring months, March, April, and May

; and
. so on, the other seasons are arranged. The last column is the mean annual temperature.

Localities. Spring. Summer. Autumn. Winter. Year.

San Francisco

o

56.5

o

60. 0

0

59. 0

o

51.0
46. 5

o

56.6
58. 056. 0 6. 59 61. 0

56. 5 67. 0 60. 5 4*9.0

51. 0

58.0
55. 554. 0 59. 0 57. 0

60. 0 71. 0 64. 5 5-2. 5 62. 0
Fort Yuma 72.0 90. 0 75.5 57.0 73. 5
Humboldt Bay* 52.0 57.5 53.

0

43.5 51. 5
52.0 60. 0 55. 0 47. 5 53. 5

53. 0 70. 5 52. 0 35.5 53.0
51. 0 61. 5 54. 0 42. 5 52. 0
49.0 63.0 51.5 39.5 51.0

* The figures for these localities are probably too low.
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There is this difference between the summer in the interior of California and the Atlantic

States that in the former it is unbroken by the showers and storms which in other regions

temper the heat and give variety to the climate. From the beginning of June until Novem-

ber the sky is mostly unclouded, and the sun shines out brightly the whole day.

The Annual Rains.—In the entire absence of rain during one portion ot the year, and

its restriction to another portion, California has but one climate. There is this difference,

however, between one part and another, that the rain commences sooner and continues later

in the north, and that both the quantity of the rain and the duration of the rainy season

diminish on approaching the southern part of the State, or rather on receding from the moun-

tainousSfeection. The rain year of California does not conform to the calendar year, but

extends from summer to summer, embracing the latter part of one year and the toi mei pai t

of the year ensuing. The natural division is in July or August—say the first of August.

The calendar year- fails to represent properly either a dry winter or a rainy one. Thus, the

smallest quantity of rain in any one of the 17 calendar years was 10.50 inches, m 1865, while

the climatic year 1850—’51 had but 7.12 inches, and 1863-’64, b.49. On the other hand, the

calendar year 1865 had but 10.50 inches, or half the average supply, from which it would be

inferred that one, at least, of the two seasons in which it enters was dry ; whereas, by refer-

ence to the table, it appears that both of these seasons had the full supply, being a fi action

over 21 inches. It so transpired that the rain of one season was mainly in the latter part of

1864, and that of the latter season in the early part of 1866, leaving the intervening calendar

year deficient.
, . ,,

Iu seasons of scanty rains the deficiency is not confined to certain districts, as in tne

Atlantic States, but it is general. The annual supply, however, varies greatly m different

sections. Taking the gauge at San Francisco as a basis, very nearly the same quantity falls

in the valleys surrounding the bay, and also in the Sacramento valley as. far noitli as the

capital. Speaking more precisely, the quantity in Sonoma and Napa counties is greater, and

in Santa Clara, south of the bay, rather less, than at San Francisco.
.

Proceeding southward,

it diminishes rapidly, the rain-fall at Los Angeles and San Diego being only one-half that ot

the bay. In the north and northeast, among the Sierras, it is generally much greater, being

three or four times as much in some localities.
,

In San Francisco [according to a table which we cannot conveniently reproduce] the rams

of each month, during a period of 17 years, averaged as follows, in inches and fractions *of

inches: January, 4.51; February, 3.08; March, 2.76; April, 1./4; May, .8l; June, .0o,

July, .02; August, .01; September, .09; October, .57; November, 2.74; December, o.37.

The greatest quantity of rain for any one month, as the table shows, was 18.14 inches, in

January, 1862—a winter memorable on account of destructive floods on the Pacific slope.

The greatest quantity in any one month in eastern Pennsylvania, during a period of 30 years,

was 13 inches ;
and this was in one of the summer months. So much as this never falls in

a winter month in the Atlantic States. For one season of excessive drought there have been

two of excessive rain. No two seasons in succession have given as much rain as 1866-6/

The rains of each season are exhibited in the following table, in juxtaposition with the

rains of each year

:

Season. Year.
18511850-51 -

ip nn 1852
:;::: 33.46 1853^ ^ 22.80 1854“53 54 -

. ..24 . 10

18561855-dd
1857 -mJO- 07
1658

If
- A

1859lbofc- o9 .3,'
1860
1861
1862

,om .BQ ...15.19 1863 ,

1864
1865

18d4- bo ~~ ' ”
18661865- fi’™
1867

Mean - 20. 79 Mean

.15.15

.18. 43

.31.05

.10.30

It appears that December is the month of greatest rain. ' The rainy tendency reaches its

climax about Christmas, and then diminishes gradually until the termination of the season

of rain, towards the latter end of May. June, July, August, and September are dry, with

exceptions so light as scarcely to deserve notice, only 2.50 inches having fallen in these four

months collectively in 17 years.
. , . ,

•, ,

In almost every winter there are two rainy periods, with a drier period interposed, showing

an analogy to the earlier and later rains of Palestine and other oriental countries. The month

of February is the most frequent representative of the dry period ; but the spring rains,

which sometimes commence in this month, and other heavy lains which occasionally fall,

swell the aggregate so as to prevent the exhibition of a deficiency in the table.
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In speaking of the “rainy season,” strangers will not inferthat rain is perpetual, or nearly
so, during that time. The term is employed only to contrast with the dry season, and it

implies the possibility rather than the actual occurrence of rain. In more than half the winter
there is not a drop beyond the necessities of agriculture, and even in the seasons of most
rain much very pleasant weather is interspersed. If the winter be not extraordinary, it is

generally regarded as the most pleasant season in the year. In the intervals of rain it is

bright, sunny, and calm. It is spring rather than winter. The grass starts as soon as the
soil is wet. At Christmas nature wears her green uniform almost throughout the entire State,

and in February and March it is set with floral jewels. The blossoms increase in variety
and profusion until April, when they are so abundant in many places as to show distinctly

the yellow carpeting on hills five miles distant.

There is great irregularity in the time of the commencement of the rainy season. It never
sets in before November, and sometimes not till the latter part of December. In the northern
section the rains commence earlier than at San Francisco, and in the southern section later.

The spring rains, which are of immense importance to agriculture, rarely fail. March is one
of the surest months in this respect. April often gives a copious supply. There is a remarka-
ble tendency to rain about the 20th of May, and a complete cessation soon afterwards. It

is a striking feature of the climate, that when the weather puts on its rainy habit, the rain is

apt to continue every day for one or two weeks, and then an interval may ensue without a
drop for several weeks.
The rains of California are tropical in one respect, being showery, and not often regularly

continuous for many hours. The monotony of an easterly storm, such as the Atlantic climate

furnishes, is almost unknown here. The sun breaks forth frequently in the midst of a shower,
and directly the sky is almost clear. Presently, when it is least expected, the rain is heard
on the roof with the suddenness of a shower-bath.
The night isonore favorable to rain than the day. No matter how dense the clouds, how

fair the wind, how resolute the barometer in its promise of falling weather, the sun rarely

fails to break up the arrangement before noon, and to tumble the clouds into confused masses
or dissipate them altogether. But before night, or during the night, the clouds resume their

function.

The prevailing direction of the cloud-current is from south to west, and the cloud supply-
ing the rain is mostly of the cumulo-stratus or nimbus form, and quite low in the sky.
What is singular, the rain begins most frequently to the northward, although the cloud comes
from the south. The horizon in the south may be entirely clear under these circumstances,
the cloud forming in view, and growing denser and denser in its northward travel, until it

precipitates the rain.

The following table exhibits the mean quantity of rain falling at different stations, and the
number of years on which the mean is computed. The stations are arranged in the order of

their latitude, beginning with Fort Yuma and San Diego, which are about on the same
parallel

: „
Localities.

Fort Yuma
San Diego
Monterey
Stockton
San Francisco
Benicia
Sacramento
Placerville

Placerville

South Yuba
South Yuba
Red Dog, Nevada county
Fort Jones.
Iioopa valley, Klamath county
Port Orford
Astoria, Oregon
Dalles, Oregon
Fort Steilacoom, Washington Territory

Term. 31can.

Four years. 3. 24
Three years. 10.43
Four years. 12. 20
Four years. 15.10
Seventeen years. 20. 79
Eight years. 22. 86
Twelve years. 18.23
1861-62. 86. 00
1862-’63. 26. 00
1861-’ 62. 109. 00
1866- 67. 81.56
Three years. 64.00
Three years.
1861-’62.

16. 77
129. 15

Four years. 71.63
One and a half year. 86. 35

Two years. 14.32
Five years. 61. 75

A comparison with the x4tlantic slope presents a striking contrast. The smallest amount
of rain that falls in one year, in any locality on the eastern side, say 20 inches, is at least

equal to the average annual supply in the great grain-growing valleys of California; while,

on the other hand, no locality on the eastern side, until you reach the tropical latitude of

Florida, approaches the maximum of the Pacific slope. Thus California, with a range of 10

degrees of latitude, has a minimum of 3J inches at Fort Yuma, with a maximum exceeding

100 inches on the Sierras ;
while the Atlantic slope, with upwards of 20 degrees of latitude,

and an expanse of territory vastly greater, with mountainous elevations of considerable

height, presents a minimum of 20 inches with the same maximum as California,
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To make the contract more striking it may he added that the annual supply of rain has a
greater range in California, in a distance of 50 miles from Sacramento City, than on the

Atlantic slope, from Maine to Florida. Two or three times as much rain may fall in a single

night in the mountains of California as in the entire year in the southeastern corner of the

State.

The enormous quantity of 129 inches, at Hoopa valley, is stated on the authority of Dr.
Kirkpatrick, of the United States army. In general, such extreme results are to be accepted
with caution.- The gauge may not have been fairly exposed, or it may have been wrongly
graduated*. But Dr. Kirkpatrick gives, in detail, the supply for each of three months, which
seems to confirm his report: November, 44.10 inches; December, 23.79 inches; January,
30.95 inches. An observer on the South Yuba, Nevada county, reports 41.95 inches as fall-

ing- there in the month of December, 1867. Instead of being surprised at the floods in the

Sacramento valley, we may wonder what becomes of so much water.

It is worthy of note that Hoopa valley is but about 40 miles west of Fort Jones, where
the annual supply is set down as 16.77 inches. Both places are on the northern border of

the State, among the Coast mountains, and remote from the ocean.

In reference to the climate of California ancl its effect upon diseases of tlie lung’s,

Lorin Blodget says

:

In California the proportion of cases of this class has been given imperfectly for two prints,

on the authority of Dr. Hatch. Three years at Sacramento, which would represent the

average of Upper California quite correctly, give 113 deaths in a total of 1,251, or 90.03 per

1,000, but of this he remarks :
“ Certain it is, however, that few of the cases of consumptive

diseases hitherto met with in the valley have originated here. In most if not all the instances

the disease has been implanted before reaching the country, and the most that can be said is,

that it has not been benefited by the change. Of admissions to the city hospital, San Fran-

cisco, for nearly two years, August 7, 1851, to July 1, 1853, there were 84 in a total of 1,870

belonging to the respiratory class. Of these but 11 were of consumption—45 per 1,0-00 of

all, and 5, 8 1,000 of consumption. It is believed that the cases of all diseases of this class

originating in California will not reach four per cent, on the number of deaths, and will thus

stand at less than one-third of the number of the eastern States. (Climatology of the United

States, p. 475.)

PRINCIPAL ROUTES THROUGH CALIFORNIA.

Tables of distances,fares, andfreights.*

STEAM NAVIGATION—INLAND SERVICE.

San Francisco to Sacramento, 125 miles.—Steamer Chrysopolis, 1,300 tons, and steamer

Yosemite, 1,100 tons, daily, at 4 p. m. ; returning, leave Sacramento at 2 p. m. Through
fare, $4 and $5 ;

to Benicia, $2 ; to Rio Yista, $3. Through freight, $3 per ton.

San Francisco to Stockton, 127 miles.—Steamer Julia, 600 tons, and steamer Cornelia, 600

tons, daily, at 4 p. m. ;
returning, leave Stockton at 4 p. m. Fare, $4 and $5. Freight,

$2 50 and $3 per ton.

Sacramento to Marysville, At) miles.—Steamers Flora and Governor Dana, daily, at 7 a.m.;

returning, leave Marysville at 7 a. m. Fare, $4. Freight, $5 per ton.

Sacramento to Red Bluff, 105 miles.—Steamers Gem and Lark, every Saturday morning.

Fare, $10. Freight, $17 per ton.

San Francisco to Napa, 47 miles, via Vallejo and Mare Island.—Steamer Amelia, summer,
daily, at 9 a. m. ;

winter, Tuesday, Thursday, and Saturday, at 10 a. m. Fare to Napa, $3;

to Vallejo and Mare Island, $2, Freight, $2 50 per ton; grain from Vallejo, $1 per ton.

San Francisco to Suisun, 40 miles, via Benicia.—Steamer Paul Pry, Tuesday, Thursday,

and Saturday. Fare, $3 ; to Benicia, $2.

* Compiled from Iloldredge’s “ Guide-book of the Pacific,” and other authorities.
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Tables of distances
,
fares

,
and freights-^Continued.

CENTRAL PACIFIC RAILROAD. SAN FRANCISCO AND SAN JOSE RAILROAD.

Stations, Passengertariff.

Freight

t’ff,

per

ton.

Stations.

O O
-*-j om
ro »rim O
c3 p*

S 03
oi ai

1st

class

to

San

F’cisco.

Sacramento San Francisco
Arcade ........ SO 70 Si 05 Mission SO 20
Antelope 1 50 2 25 Brannan’s ...... 25
Junction 1 80 2 70 Bernal 35
Rocklin ... 2 20 3 30 San Micm el 50
Pino ... 2 50 3 75 School House 60
Newcastle . 3 10 4 65 12-Mile Farm .. * 70
Auburn ... 3 60 5 40 San Bruno . SO 40 75
Clipper Gap 4 30 6 45 17-Mile House 45 90
Colfax 5 50 8 25 San Mateo ' 50 1 00
Cisco Belmcnt ... 65 1 25

Redwood City 75 1 50
Menlo Park - .... I 70
Mayfield 1 80
Mountain View 1 05 2 10

Lawrence’s 1 15 2 25
Santa Clara 1 25 2 40

*

San Jose 1 25 2 50

SACRAMENTO TO STOCKTON.

Stations. Distance. Fare. Freight.

Buckner’s 14 |2 00
3 00Hicksville 22

Liberty 29 3 50
Woodbridge 35 4 00

Stockton 50 5 00

Steamers run at irregular intervals between Sacramento and Stockton, carrying freight

only.

SACRAMENTO TO NAPA.

Stations. Distance. Fare. Freight.

Solano House 17 Through freight, 5 cents per

pound.Silveyville 25
Vacaville 35 $2 00

Suisun 47
Rockville ....... ...... :... 51

Suscol ...... 61

Napa ....... .... 65 4 00

Connect at Suisun with stages for Benicia, and at Napa with Healdsburg with stages, and
line for St. Helena and Calistoga.
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Tables of distances
,
fares

,
and freights—Continued.

SACRAMENTO TO KNIGHT’S LANDING.

Stations. Distance. Fare. Freight.

Woodland 20 $1 50
2 00

Through by team, 25 cents per
cwt.Cucheville 25

Kniovht’s Landino’ 35 3 00

The Buckeye and Cache Creek mail branches off at Woodland.

STOCKTON TO CAMPO SECO.

9

Stations. Distance. Fare. Freight.

Waterloo 8 $1 00
1 50

Through freight, 4 cents per
pound.Locust Shade 14

Lockeford 18 2 00
Poland’s ... . 20 2 00
Camanche 28 3 00
Poverty Bar 30 3 00
Campo Seco 38 4 00

Connect at Campo Seco with stages for lone City, via Winter’s Bar, Lancha Plana, and
Buena Vista. Distance, fifteen miles

;
fare, $2.

STOCKTON TO COPPEROPOLIS.

Stations. Distance. Fare. Freight.

Twelve-Mile TTnnse 12 $2 00
2 50

Stage, 4 cts. per pound
;
team,

| cent to Telegraph City;
stage, 4 cents per pound

;

team, f cent to Stockton.

Farmington ... 16
Eock Creek ....... .................. 21 3 00
Shafer’s ... .... ... 28 4 00
Telegraph City ...... 20 4 00
Copperopolis ........ ........... 36 5 00

STOCKTON TO SAN ANDREAS.

Stations. Distance. Fare. Freight.

Fifteen-Mile TTnnse 15 $2 00 Through by express, 10 cents

per pound ; team, 1 cent per

pound.
fjorham ....

Spring Valley
pan Anfh’p.a.s

37
45

3 50
5 00

Connect with stage at Mokelumne Hill.
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Tables of distances
,
fares, and freights—Continued.

MARYSVILLE TO LA PORTE.

Stations.^ Distance. Fare. Freight.

Oroville, via Northern railroad 28
48
56
60
62
74

$2 00
By team, $15 per ton.

Strawberry Valley —

La Porte . - - 10 00

Connect at La Porte with stages for Gibsonville.

Clipper Mills is situated near the eastern edge of Butte county, within one quarter of a

mile of the Yuba county line, and in one of the best surgar-pino sections of the State,

from which large quantities of clear lumber are made for the San Francisco market.

MARYSVILLE TO FORBESTOWN.

Stations. Distance. Fare. Freight.

Rp.wn.lls_ ......... 12 $1 50
2 50Rangnr .............. 20 *

Miller’s Ranch 24 3 00
Brownsville 32 4 00
Forbestown 37 5 00

Connect at Forbestown with stages for La Porte.

MARYSVILLE TO DOWNIEVILLE.

Stations. Distance. Fare. Freight.

Brown’s Valley __ _ _ __ 12 $1 00 Express, 2 cents per pound.
Poster’s Bar _ 36
Camptonville 41 5 00 6 cents per pound.

9 cents per pound.
10 cents per pound.

Cood vear’s Bar 57 9 00

Downieville 62 10 00

MARYSVILLE TO NORTH SAN JUAN.

Stations. Distance. Fare. Freight.

Empire Ranch . .... 16 $2 00
3 00
3 50

By express, in summer, § to £
cent per pound ; in winter,

1 to 1J cents per pound.
French Coral ...... ............ 30
Birchville ....... .... .. 32
Sweetland ...... „ 34 4 00
North San Juan . .... .. 37 5 00

Freight from Lincoln, 35 miles distant, to North San Juan, in summer, £ to 1 cent per

pound ; in winter, L} to 2 cents per pound.
Connect at North San Juan with North Bloomfield, Forest City, and Nevada stages.
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Tables of distances
,
fares, ond freights—Continued.

OAKLAND TO SOMERVILLE.

Stations. Distance. Fare. Freight.

Lafayette 12 $1 00
1 50*Walnut Creek 16

tPacheco 21 • 2 00
Clayton 30 2 50
Carbondale 33 2 75
^Somerville 35 3 00

* Connect with Danville stages. t Connect with Martinez stages. J Connect with Antioch stages.

WALNUT CREEK TO DANVILLE.

Stations. Distance. Fare. Freight.

Alamo 3 $0 50
75Danville 7

ANTIOCH TO SOMERSVILLE.

Stations. Distance. Fare. Freight.

Somersville 6 $0 50 ' $4 per ton.

Connect at Antioch with Stockton boats.

OAKLAND TO SAN JOSJ&.

Stations. Distance. Fare. Freight.

San Antonio 3
’

$0 50
75

1 cent per pound.
1 cent per pound.
1 cent per pound.
1 cent per pound.
2 cents per pound.
2 cents per pound.
2 cents per pound.
2$ cents per pound.

San Leandro 9
San Lorenzo 12 1 00
Alvarado 17 1 00
Centreville 21 2 00
Mission 26 2 00

2 00Warm Springs 30
San Jose 42 2 50

SAN Jpsk TO ALMADEN MINES.

Stations. Distance. Fare. Freight.

Mines 12 $1 00
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Tables of distances, fares, ancl freights—Continued.

SAN JOSk TO LOS ANGELES.

Stations. Distance. Fare. Freight.

Natividad 52 $4 50 4-J cents per pound.
Burns’s 62 6 00 6 cents per pound.
Salinas 82 8 00 8 cents per pound.
Cock’s 1 108 11 00 11 cents per pound.
Jolone 120 12 00 12 cents per pound.
Plieto - 132 14 00 14 cents per pound.
Hot Springs 166 16 00 16 cents per pound.
Sah Luis Obispo 190 18 00 18 cents per pound.
Foxen’s 240 19 00 19 cents per pound.
Santa Juez - 265 20 00 20 cents per pound.
Santa Barbara 310 20 00 20 cents per pound.
San Buenaventura . 342 23 00 23 cents per pound.
Las Posio 362 25 00 25 cents per pound.
Mountain Station 382 26 00 26 cents per pound.
Lone Station 402 27 00 27 cents per pound.
Los Angeles 418 28 00 28 cents per pound.

Connect with stages for San Pedro, San Diego, San Bernardino, and Clear Lake.

SAN JOS£ TO SOUTH SAN JUAN.

Stations. Distance. Fare. Freight.

Fifteen-Mile House 15 $1 00
1 50

1 cent per pound.
1^ cent per pound.Twentv-one-Mile House

Burnett’s . _

21

Gilroy ...... 30 2 00 2 cents per pound.
•3 cents per pound.San Juan 42 3 00

Connect at San Juan with stages for Watsonville, Salinas, and Monterey.

SAN JOSfi TO VISALIA.

Stations. Distance. Fare. Freight.

Hallenbeck’s ... ...... ...... ...... 50 $5 00

7 00
5 cents per pound.
7 cents per pound.
9 cents per pound.
11 cents per pound.
14 cents per pound.
17 cents per pound.
20 cents per pound.
21 cents per pound.
23 cents per pound.
25 cents per pound.

San Luis 66
Lone Willow 84 9 00
Temple’s 98 11 00
Firebaum’s 110 14 00
Fresno City 128 17 00
Elk Horn " 150 20 00
Kind’s River ... 168 21 00
Cross Creek ... 180 23 00
Visalia 192 25 00

Connect with 10. 30 a. m. train from San Francisco. Semi-weekly in winter ; through iii

three days.
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Tables of distances, fares, and freights—Continued.

SAN JOS£ TO LEXINGTON.

Station. Distance. Fare. Freight.

TiP.vincrtnn $1 00 50 cents per 100 pounds.

PETALUMA TO BODEGA.

Stations. Distance. Fare. Freight.

Stony Point ......... 8 $1 00
2 00

Express % cent per pound.
Express 1 cent per pound.
Express 1 cent per pound.

Sebastopol .... ...... 16

Bodega ... 26 2 50

Connect at Petaluma with boats for San Francisco, and stages for Cloverdale and Mendo-
cino.

PETALUMA TO CLOVERDALE.

Stations. Distance. Fare. Freight.

Santa Rosa 16 $1 50
2 00

\ cent per pound.
1 cent per pound.

1^ cent per pound.
Team, 50 cents per 100 pounds.
If cent per pound.
2 cents per pound.

Mark West 22
Windsor 26 2 25
Heardsburg 32 3 00
Geyserville - 39 3 50
Cloverdale 49 4 50

Connect at Heardsburg with stages for Skaggs’s and the Geyser Springs.

Connect at Cloverdale with stages for Big River and Ukiah, and Long Valley.

PETALUMA TO DUNCAN’S MILL.

Stations. Distance. Fare. Freight.

Two Rock Valley. ...... 8 Si 00 i cent per pound.

J-
cent per pound,

f cent per pound.
1 cent per pound.
1 cent per pound.
1 cent per pound.
1 cent per pound.

Bloomfield 14 1 50
Valiey Ford 18 2 00
Bodega Corners 22 2 50
Bodega Bay 27 3 00
Duncan’s Point 31 3 50
Duncan’s Mill 36 4 00

SUISUN TO KNOXVILLE.

Stations. Distance. Fare. Freight.

Gordon Valley
Big Canon 25 $2 50
Berreyesa Valley 30 3 00
Sulphur Spring House 44 4 00
Knoxville 50 5 00 1 cent per pound.
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Tables of distances, fares, and freights—Continued.

NAPA TO UPPER LAKE.

Stations. Distance. Fare. Freight.

Sebastopol 9 $0 50
1 00St. Helena .......... ...V.. 20

Calistoga 27 2 00
Lower Lake 62 7 00
Kelsey Creek 72 7 50
Lakeport 87 8 50
Upper Lake 101 10 00

Connect at Napa with Sacramento stages and boats for San Francisco.

LOS ANGELES TO SAN DIEGO.

Stations.
V

Distance. Fare. Freight.

Anaheim ...... .... 30 $3 00
6 00
8 00

12 00

Ran .Tuan Capistrano 60
Ran Tin is Key 93
Ran Die.o-n 130

LOS ANGELES TO SAN BERNARDINO.

Stations. Distance. Fare. Freight.

El Monte ..... ................ 14 $1 00
2 50Mod Rprincs 30

Rnsamoncro . 45 4 00
San Bernardino 65 5 00 cents per pound.

Connect with Los Angeles and San Josd stages, and Los Angeles and Cleveland stages.

LOS ANGELES TO SAN PEDRO.

Stations. Distance. Fare. Freight.

Sausee ...... ... ... .... 7 $0 25
0 25Los Cuervos ...... ...... 11

Wilmington 22 0 50
San Pedro - 26 0 50
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Table of distancesfrom Honolulu, Hawaiian Islands, and,from San Francisco,

California, to various 'ports of the Pacific and the world ; prepared by J.

H. Riley, Bureau of Statistics, Treasury Department, and verified by J. E.
HilgarJL, esq., United States Coast Survey Office, to accompany statistical

report on the Sandwich Islands.

From

—

Honolulu
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

San Francisco.
Do
Do...--—
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do.
Do
Do
Do
Do
Do
Do
Do
Do
Do

Aspinwall
Panama

Do
Do

To— Shortest dis-

tances.

Shortest sail-

ing routes.

"NTpw "YVvrlCj yin, Clapp, TTnm
Nciut'l miles. Naut'l miles.

14, 376

6, 587
4,560
5,364
5, 990
3, 282
2,856
3, 012
2, 658
2, 262

New York, via Panama. 4,320
Panama, New Granada. - 4,560

5, 172Callao, Peru .... ......

Valparaiso, Chili- S, 928
3, 282

2, 856
2,580
2,658
2, 262
2, 080
2,256
2,310
2, 358

2, 370
3,354
4,848
4,405
4,810

Acapulco, Mexico
Mazatlan, Mexico
Guaymas, Mexico
Cape San T/neas, Mexico
San Diego, California

San Francisco, California. 2, 080
2, 330

2, 330
2,410
2.370
3; 475
5,017

Portland, Oregon
Victoria,, Victoria, Tsla,nd

New Westminster, British Columbia..
New Archangel, (Sitka Isl’d,) Alaska.
Yokohama, Japan ...

Canton, China
Sydney, New South Wales 4, 820

5,280
5, 580
6,740
7,000

Melbourne, Victoria
Jeddo, via Honolulu 4,460

5,328Shanghai, via Honolulu
Hong Kong, via Honolulu 6^012

6,456Sydney, via Honolulu 6' 700
Melbourne, via Honolulu '

6, 860
6,810

7, 160
Calcutta, via Honolulu 11 ',380

New York, via Cape Horn. if, 000
New York, via Panama. ....... 5, 287

3,260
4,010

Panama, 2, 886
3,912
5, 124
1,740
1,472

Callao
Valparaiso 5, 300

1,850
1,550

Acapulco, Mexico
Manzanillo, Mexico.
Mazatlan, Mexico ... ..... 1

,
200
864

1,390
1,530Guaymas, Mexico

Cape Sa.n T.ucas, Mexico 1, 104 l' 145
450San Uiecm, California 400

Portland, Oreo-on ... 462 570
Victoria, Vancouver’s Island 654 746
New Westminster, British Columbia..
New Archangel, (Sitka Island)
Kanazawa, Japan ...

.
690

1,284

815
1,290
4,900
4,500
4,540
7.690

Milford Haven, F.nodand 4, 390
Tahiti, Society Islands... 4,430

7,633 •

8, 760
Sydney, New South Wales
Canton, China . 9; 577
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SECTION XXII.

GENERAL SUMMARY.

AREA OF CALIFORNIA, ARABLE LANDS, POPULATION, PRODUCT OF PRECIOUS METALS,
SHIPMENTS OF TREASURE, COINAGE, &C.

The Commissioner of the General Land Office, in his Report for 1867, says

California extends along the Pacific, coast 750 miles, with an average breadth of 230. Its

area is 188,931 square miles, or 120,947,840 acres, of which not less than 89,000,000, includ-
ing swamp and tule lands capable of reclamation, are suited to some kinds of profitable hus-
bandry. Of these over 40,000,000 are fit for the plough, and the remainder present excellent

facilities for stock-raising, fruit-growing, and all the other branches of agriculture. This agri-

cultural area exceeds that of Great Britain and Ireland, or the entire peninsula of Italy. The
State also contains about 40,000,000 of acres of mineral land, unsurpassed for productiveness.

About 30,000,000 of acres have been surveyed, leaving a residue unsurveyed of 90,000,000.

Nearly 9,000,000 have been granted to the State by the general government, under various

acts of Congress, for common schools, agricultural colleges, public buildings, and internal

improvements.
Of the 40,000,000 acres of arable land, 14,000,000 are found in the basin of the Sacramento

and San Joaquin rivers, 16,000,000 in the coast valleys, and the residue in the region called

the “Colorado desert,” in Owen’s river valley and the Klamath basin. When irrigation is

practiced on an extensive scale, as it must be within a few years, and the valley of the Col-
orado is brought under its influence, much of what is now characterized as “desert” will

become productive and valuable. The land not fit for the plough, but valuable for grazing '

and in a measure for horticultural purposes, especially the grape culture, is to be found on
the foot-hills and slopes of the Sierra Nevada and Coast Range mountains.

Langley, in bis Pacific Coast Directory, estimates that 65,000,000 acres are

adapted to agriculture, 15,000,000 to grazing purposes, that 4,000,000 are swamp
and overflowed lands

;
also, that tlie greater portion of the latter is capable of

reclamation, and is to a great extent each year being added to tire cultivated

lands of tlie State. The area of lakes, bays and mountains bo estimates at

14,000,000.
•

Of the 65,000,000 acres of agricultural land, [says the same authority, ] there were returned

by the county assessors, for the year 1865, as under fence, 4,055,690 acres, and under culti-

vation 1,504,680 acres. It will thus be seen that there is but six per cent, of the agricultural

land of the State under fence, and little over two and one-half per cent, under cultivation.

The returns for 1866 will increase these estimates about 15 per cent.

19
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[Prom Langley’s Pacific Coast Directory. J

Table exhibiting the county seats of the different counties
,
legal distances, population

of 1860 and 1866, &c.

Counties.

Alameda
Alpine
Amador
Butte
Calaveras
Colusa
Contra Costa
Del Norte
El Dorado
Fresno
Humboldt
Inyo
Kern
Klamath ..

Lake
Lassen
Los Angeles
Marin •.

Mariposa
Mendocino
Mereed
Mono
Monterey
Napa.
Nevada
Placer
Plumas
Sacramento
San Bernardino.

.

San Diego
San Francisco...
San Joaquin
San Luis Obispo.
San Mateo .

Santa Barbara. .

.

Santa Clara
Santa Cruz
Shasta
Sierra
Siskiyou
Solano
Sonoma
Stanislaus
Sutter
Tehama
Trinity
Tulare
Tuolumne
Yolo
Yuba

Total

County seat.

San Leandro
Silver Mountain .

Jackson
Oroville

San Andreas
Colusa
Maitinez
Crescent City
Placerville
Millerton
Eureka
Independence . .

.

Havilah
Orleans Bar
Lakeport
Susanville
Los Angeles
San Rafael
Mariposa
Ukiah
Snelling ....

Bridgeport
Monterey
.Napa City
Nevada City
Auburn
Quincy
Sacramento
San Bernardino.

.

San Diego
San Francisco . .

.

Stockton
San Luis Obispo.
Redwood City...
Santa Barbara. .

.

San Josh
Santa Cruz
Shasta
Downieville
Yreka
Fairfield r ...

Santa Rosa
Knight’s Ferry ..

Yuba City
Red Bluff
Weaverville .. ..

Visalia
Sonora
Woodland.......
Marysville

<D
O
2 ^
V.W*-

2 s-i
e3 O

;

t-i

Miles.
1115

140
55
75
60
75
90

465
50

190
390
t

t

450
120
200
550
135
145
f

115
260
245
60

' 65
35

145
Capital.

600
750
117
51

335
140
435
150
245
185
110
350
90
130

. 85
50
145
255
250
115
16
50

a
cd

o o
Cfi !EJ

o ci
O N
C3

O'

1853
1864
1654
1850
1850
1850
1850
1857
1850
1856
1853
1866
1866
1851
1861
1864
1850
1850
1850
1850
1855
1861
1850
1850
1851
1851
1854
1850
1854
1850
1856
1850
1850
1856
1850
1850
1850
1850
1852
1852
1850
1850
1854
1850
1856
1851
1852
1850
1850
1850

a
.2 o
•jd to
a oo

a ^
a<

8,

926

10, 933
12, 107

16, 302
2,274

5, 328
1,992

20, 562

4, 605
2, 694

1, 803

11, 336
3,334

• 6,243
3,967
1, 141

4,739
5,515

16, 447
13, 270
4, 363

24, 145

5, 554

4, 326
56, 805

9, 434

,1,782.
3,214

3, 545
11,912
4, 945
4,360

11, 389

7, 629
7, 170

11,867

2, 245
3,390
4, 044

5, 125

4, 638

16, 229
4,716

13, 671

380, 016

2,

278
612

2,591

2, 856

3, 635
699

1,480
306

5,071
451
685

261
618
554

1,299
1,095
1,609
1,354

291
305
779

1,328
4,577
3, 792

1, 497

5, 956
736
294

21,019

3, 276
408
977
423

3, 132

1,426
1,471

3, 088
1,882
2,163
4,362

623

1, 263
846

1, 114

1, 1.67

3, 155
1, 128
3, 203

103, 135

2 Is to
P C3 CO

QIO O
H i—i hJ3

2 cd

•l* 'W

O

4,

631
231

2,816
2, 806

3, 600
956

2, 682
299

3, 892
486

1,601
28

197
995
426

3, 882
1,347
1,253

2, 301
596

2. 123
2,175
4, 970
3. 123

982
6,914
1, 679

454

30, 694

5, 143
856

1, 544

1, 641

6, 509

2, 780
1,276
1, 555
1,727
4, 755

7, 585
940

1,739
1,016
728

1,363

2, 951
2. 125
3. 126

137, 498

P-co
O CO
P<co
rz r—

^

d Q

Ed

15, 430

9,

380
9, 350

12, 000
3, 180

8, 960

12, 970
1,680
5, 330

3, 350
1,420

12, 940

4, 490
4, 170

7, 670
1,980

7, 000

7. 250
16,560
10,410
3,670

23, 000

5, 260'

1, 500

102, 313
17, 140

2, 850
5, 148

5, 470
21,696
9, 260
4.250
5,180

5, 756
15, 850

25, 2S0
3, 460
5, 796

3, 386

2, 426
4,890

9, 836

7, 080

10,

420

456, 437

a a .a
£ oSo.

CO

°s.s .

-^og

$4, 533,660
450, 010

1, 907, 252
5, 128, 358
1, 890, 657
1, 689, 155

2, 544, 282
379, 025

3, 476, 526
826, 000

2, 2C0, 000
+500, 000
819, 825
288, 089
395, 708
[750, 000

2, 353, 392
2, 247, 571
1,237,470
1, .900. 000

842, 847
357, 961

1,265,450
2, 797, 688
5, 173, 837
2, 826, 243
1, 192, 521

10,316, 976
695, 201
448, 706

88, 402, 274
5, 275, 016

758, 330

2, 7011, 000
771, 861

7, 972, 899
1,441,739
1,091,723
2,314,096
1,617, 822
3, 044, 120
5, 346, 686
1,026,216
1, 778, 268
1, 598, 500

653, 189
1,299,379

[2, 300. 000
2, 156, 427
4, 150, 500

197, 133, 345

Note.—

T

otal estimated population in 1867, 480,000.

*' The figures in the above table referring to the population of this State for 1866 are taken from the report
of the State superintendent of public schools, Mr. John Swett, and are estimated upon the basis that the
school children under fifteen years of age constitute thirty per cent, of the population. In the absence of
official data, this is pi obably as fair a mode as can be adopted to arrive at an approximation of the population
of our State. We thmk, however, that the estimate for San Francisco is at least 18,000 too low.— Compiler

t Not yet defined by law. t Estimated.
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Statement of the number of passengers by sea arriving at and departing from the

port of San Francisco during the first, second
,
third

,
and fourth quarters of

1867, as declared at the custom-house.

Panama, New Granada .

.

San Juan del Sur .

Victoria, British Columbia
China and Japan
Europe, direct

Eastern ports, direct

Australia
Mexico
Hawaiian islands -

Other countries

Total

RECAPITULATION.

1st quarter. 2d quarter. 3d quarter. 4th. quarter. Total.

Arrivals 6, 086

3, 881
10, 926
5,296

10, 150

5, 011
8,510

6, 28J
35, 672
20, 469Departures.

Gain

.

2,205 5,630 5, 139 2, 229 15, 203

One of the most agreeable features of the past year is the increase in population which
reached our shores during its passage. The arrivals during the second and third quarters were
more numerous than in the first and fourth quarters, while the departures for the fourth quarter
exceed those of any other. This we believe to be contrary to the general rule. Heretofore
the greatest number of arrivals by sea have been during the last quarter, and the departures
fewer. Peopled the east are generally mors anxious to leave when the rigors of their severe
winters commence, while those who have been residents of the Pacific coast usually evince
more desire to go eastward when the spring has fairly opened and our winds commence.
During the year 1867 the arrivals by sea exceeded the departures by 15,203. But we have
also received large additions overland. Our probable increase from abroad will reach 27,000
souls. Large numbers are known to be on their way from Sweden, Germany, and Norway,
and considerable tracts of fine farming land have already been purchased and made ready for

their reception.—[Commercial Herald and Market Review.

PRODUCE OF PRECIOUS METALS, ETC.

Receipts and Expoets oe Treasttee.—The following tables derived from
official sources are copied from the Commercial Herald and Market Review :

Arrivals. Departures.

© •

X
C3

&

u
-*->

cd

Ed

©

55

cd

CO

©
U
a
d
cd

A3

13

o

©
t
cd

Cd

©

3
d
Cd

u©
-fj

cd

d
cd

U
©

cd

d
cd

A3

13

o
rH s Eh A c> CO EH

3, 089

1,766
242
463
12
4

152
193
145
20

'

6, 409
1,519
236

2,129

5, 654
1,674
341

1, 429
6

5, 630
1,835
405
273
13

20, 782

6, 791
1,224
4,294

31
4

1,267
593
544
139

2,227
' 867

77
424

1

3,168
1,413

134
410

2,194

1, 005
120

1,232
o

2,434

1, 055
7L

2, 433
1

10, 074

4,340
402

4, 499
4

315
73

227
18

702
230
67
47

98
97
105
54

67
107
99
14

67
441
260
382

156
63
15

111
51
9

67
47

344

6, 086 10, 926 10, 150 8, 510 35, 672 3, 881 5,296 5, Oil 6, 281 20, 469

TREASURE PRODUCT, IMPORTS, ETC.

The receipts of treasure from all sources through regular public channels during the past
twelve months, as compared with 1866, have been as follows:

1866.
From California northern mines ,$38, 715, 340
From California southern mines 5,149,749
From Coastwise ports, Oregon, &c 5, 940, 536
Imports, foreign, British Columbia, &c 2, 887, 028

1867.

$40, 927, 309
4, 477, 461
6,192, 734
3, 969, 322

52, 692, 653 55, 566, 826Total
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From an examination of the statements of treasure received in this city, it will .he seen that
there has been an increase of more than $2,000,000 in the amount received from the northern
mines the past over the preceding year ;

the greater portion of this increment being due to

the State of Nevada. The receipts from the southern mines have meantime fallen off mate-
rially, while those from coastwise ports, Oregon, &c., have increased slightly, and those from
British Columbia and other foreign ports very considerably. The bullion transmitted the
past year to this city, through Wells, Fargo & Co’s, express, as being the product of the
State of Nevada, amounted to $18,000,000. To this sum may be added, perhaps, $500,000
to represent the amount of bullion arriving during the year in private hands, making a total

product for that State for 1867 of $18,500,000. Of this sum about $2,000,000 may beset down
as the product of Reese river and other outside localities, leaving the balance $16,000,000 to be
credited to the Comstock lode. In apportioning the product of these several outside localities,

about $1,500,000 should be set down to account of what is usually termed the Reese river

country, which, for the end in view, should be made to embrace all the outlying districts about
Austin; in fact, the whole ofLander, Nye, and Lincoln counties, excepting, perhaps, the Silver
Peak district, which lies in Esmeralda county, and which has turned out but little bullion
the past year. The remaining half million may be divided between Humboldt and Esmeralda
counties in the following proportions : $300,000 for the former, and $200,000 for the latter,

none of the other counties in the State, except Storey, containing the Comstock lode, pro-
ducing any bullion worth naming. These figures, as will be seen, denote for the year in
question a very marked increase in the State at large over the yield of any former year ; this

rate of increase being in about the same ratio for the Comstock lode and the outside precincts,

The product of the former for 1866 was estimated at $16,250,000, and of the other localities

named, $1,250,000, of which $1,000,000 was assigned to Reese river, and $250,000 to Hum-
boldt and Esmeralda. While, however, such gratifying gains have, during this period, sig-

nalized the progress of Nevada, the year has rather been one of preliminary preparation than
of progress and fruition ; the most of the companies owning what may be considered the more
promising of the outside mines, having been engaged at 'heavy expense in developing their

claims, and erecting mills—very few of them in active productive operation. These mills will

soon be completed, and the mines be thoroughly explored, and placed in condition to yield '

ores largely, rendering it probable that still more marked additions will be made to the bullion
returns of the State the present than was done the past year, and almost insuring for that

State a total product for 1868 of $20,000,000. Even if the Comstock mines should not
advance their yield, or should suffer some small abatement, this result will probably be attained,

as there is an almost certainty of the mines at Silver Peak and those about Belmont turning
out a large amount of bullion the current year, to say nothing of the promised gains for

Humboldt and Esmeralda.
The following table shows the value and destination of treasure shipments from this port

during the past 14 years—from 1854 to 1867, inclusive

:

Years

,

East’n ports. England. China. Panama. Other ports. Totals.

$46, 533, 166

38, 730, 564
$3,781,080 $965, 887 diori/i r,no ooq 045, 633(jpoou, yuo

1855..,. 5, 182, 156 889, 675 231,207 128, 129 45, 161,731
1856.... 39, 895, 294 8, 666, 289 1,308, 852 253, 268 573, 732 50, 697, 434
1857.... 35,531,778 9, 347, 743 2, 993, 264 4 10,‘ 929 692, 978 48, 976, 692
1858.... 35, 891,236 9, 265, 739 1,916,007 299, 265 175, 779 47 548, 026
1859.... 40,146, 437 3, 910, 930 3, 100, 756 279, 949 202, 390 47 640, 462
I860..,. 35,719,296 2, 672, 936 3, 374, 680 300,819 258, 185 42 325, 916
1861.... 32, 628, Oil 4,061,779 3, 541,279

2, 660, 754
34$ 769 95, 920 40 676, 758

1862.... 26, 194, 035 12, 950,140 434,508 322, 324 42 561,761
1863.... 10, 389, 330 28, 467, 256 4, 206, 370 2, 503, 296 505, 667 46 071, 920
1864.... 13,316,122

20, 583, 390
34, 436, 423 7, 888, 973 378, 795 686, 888 56 707, 201

1865.... 15, 432, 639 6,963,522 1,224,845 1,103, 832 45 308, 227
1866 ....

1867....
29, 244,891 6, 532, 208

5,841, 184
6, 527, 287

9, 031, 504
511,550 1,548,457

3, 075, 149
44 364, 393

2o, ooo, yUo o72, oo2 4J, O/O,

Totals. 428, 159, 453 150, 548, 502 55, 368, 810 7, 755, 344 9, 930, 338 651,762, 446
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RECEIPTS OF TREASURE.

The following tables comprise the receipts of coined and uncoined treasure from the inte^

rior and coastwise during the years 18G5, 1866, and 1867 :

FROM THE NORTHERN MINES.

1865. 1866. 1867.

Uncoined. Coined. Total. Uncoined. Coined. Total. Uncoined. Coined. Total.

Jan
Feb
March
April
May
June
July
Aug
Sept
Oct
Nov
l)eo

Total . .

.

$3, 236, 768

2, 995, 163
3, 875, 331

3, 258, 420
3, 851,533
3, 416, 304

2, 860, 830

3, 058, 004

2, 613, 623

2, 688, 079
2,614,218
2, 181,064

$440, 637
245, 174
216, 853
279, 504
211,808
271, 438

274, 776
209, 118

185, 342
225, 977

250, 853

281, 630

$3, 677, 405

3, 240, 337

4, 092, 184

3, 537, 924

4, 063,341

3, 687, 742

3, 135, 60C

3, 267, 122

2, 798, 965

2, 914, 056

2, 865, 071

2, 462, 694

$2, 347, 832

2, 846, 130

2, 567, 000

2, 951. 030

3, 523, 482

3, 357, 702
3, 158, 584

3, 293, 276

2, 802, 649

3, 128, 320
2, 621,219

2, 595, 531

$452, 288

173, 030
182, 000

599, 415
360, 670

230, 373

445, 01)0

243, 097

241, 443
198, 420
196, 337
200, 512

$2,800, 120

3, 019, 160

2, 749, 000

3, 550, 445

3, 884, 152

3, 588, 075

3, 603, 584

3, 536, 373

3, 044, 092

3, 326, 740

2,817, 556

2, 796, 043

$3, 077, 269

2, 262, 155
2,719, 436

3, 943, 605

3, 521, 435

3, 465, 576

3, 701,611

3, 736, 035
3, 101, 754

3, 082, 637

2, 968, 419

1, 998, 695

$439, 264

265, 857
281, 876
246, 910

250, 354

273, 403

291, 524

209, 890

185, 920

307, 219
253, 263

343, 202

$3,516,533
2, 528, 012

3, 001, 312

4, 190,515

3, 771, 789

3, 738, 979

3, 993, 135

3, 945, 925

3, 287, 674

3, 389, 856

3, 221,682

2; 341, 897

3G, 649, 337 3, 093, 110 39, 742, 447 35, 192, 755 3, 522,' 585 38, 715, 340 37, 578, 627 3, 348, 682 40, 927, 309

FROM THE SOUTHERN MINES.

Jan $425, 711 $123, 374 $549, 085 $289, 984 $138, 836 $428, 820 $220, 367 $166, 707 $387, 074
Feb 386,287 72, 283 458, 570 308, 716 65,431. 374, 147 203, 918 57, 452 261, 370
March 530,210 129, 073 659, 283 250, 000 57, 000 307, 000 203, 250 98, 674 391, 924
April 471,963 79, 600 551, 563 355, 295 64, 479 419, 774 287, 478 123, 275 410, 753
May 501, 267 135, 444 C36, 711 269, 045 • 84,080 353, 125 290, 543 130, 600 421, 143
June 433,818 86, 534 520, 352 296, 168 119, 350 415,518 314, 402 114, 107 428, 509
July 408, 903 136, 363 545, 266 . 306, 373 70, 432 376, 805 309, 661 87, 910 397, 571
Aug ...... 407, 355 100, 404 507, 759 309, 361 79, 595 388, 956 262, 188 75 825 338, 013
Sept 421, 033 82,261 503, 294 256, 683 97, 608 354, 291 237, 027 1C4, 9G9 341, 996
Oct 437, 274 156, 642 593, 910 488, 450 87, 614 576, 064 263, 728 132. 028 395, 757
Nov 373, 433 122, 935 496, 368 490, 300 92, 330 582, 630 254, 921 184,837 439, 758
Bee 311,159 95, 634 406, 793 486, 600 86, 019 572, 619 165, 873 187, 721 353, 594

Total . .

.

5, 108, 413 1, 320, 547 6, 428, 960 4, 106, 975 1,042, 774 5, 149, 749 3, 013, 356 1, 464, 105 4, 477, 461

COASTWISE.

$333, 123
21 9, '926

167,411
. 291,949

362, 150
791, 928

823, 641

786, 533
954, 813
634, 116

794, 085

788, 802

$128. 611

59, 978
40,911
60, 873
47, 975

52, 669
31,269
32, 241

28, 876
23,861
16, 818
24, 180

$461, 734

279, 904

208, 322
352, 822
410, 134

844, 597
854,910
818, 799

983, 089
657, 980
810, 903

812, 982

$257, 930
174,219
197, 023

274, 620
411,427
460, 132

680, 953
932, 392
621, 426

559, 212
412, 183

415, 583

$30, 853
80, 972

~ 20,577
29, 974

90, 956

42, 388

37, 591

56, 959

7, 618

54, 055

45, 300
32, 193

$288, 783
255, 191

217, 600

304, 594

502, 383

502, 520
718, 544

989, 351

629, 044

613, 267
457, 483

447, 776

$344, 440

128, 799
119, 398

344, 075

380, 780

366, 265

760, 693

1, 006, 186
490, 853
744, 349

536, 548
442, 951

$15, 381

10, 884

23, 284

7, 450
11,636

8; 976

214, 744

2, 536

5, 556

80, 980
100, 520
45, 450

$359,821
139, 683

142, 682
351, 525

392, 416

375, 241

975, 437

1, 0C8, 722
496. 40p
825; 329
637, 068

488, 401

Feb
March . .

.

April
May
June
July-,
Aug
Sep't

Oct
Nov
Dee

Total . .

.

0, 948, 511 548, 265 7, 496, 776 5,
39”r, 100 529, 436 5, 926, 536 5, 665, 337 527, 397 6, 192, 734

RECAPITULATION.

*

1865. 1866. 1867.

$48, 706, 261

4, 961, 922
$44, 696, 830

5, 094, 895
$46, 257, 320

5,340,184

53, 668, 183 49, 791, 725 51, 597, 504
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Statement of the amount and destination of treasure exported from San Francisco

during the year ending December' 31, 1867, as declared at the custom-house.

TO NEW YORK.
In January

,
i

In February ......

In March.
In April..

In May . .

In June
In July
In August
In September '

In October
In November
In December

$2, 809, 235 55
1,396,207 24
1 , 646, 058 86
1,186,780 34
2, 535, 232 56
2, 661 , 643 57

2, 389, 688 29
1,610,041 45
1,337,755 30

‘

1,024,552 18
1, 957, 828 43
2,800,881 68

$23, 355,903 45

TO ENGLAND.
In January
In February....
In March
In April...-

In May
In June
In July
In August
In September
In October
In November *
In December

TO FRANCE.
In January
In February
In March
In April

In May
In June .r.'.

In July
In August
In September
In October
In November
In December

703, 070 85
384,098 00
357,661 60
297, 174 02
788,772 13
502,834 36
616, 302 22
515,691 91

493, 065 34
704.600 43
321,514 42
156,408 71

5, 841, 183 99

122,331 56
105,079 91

67, 000 00
69,537 25
101,509 48
117,400 57
183,751 64
234, 905 70
106. 600 42
34, 772 40
65, 555 27
74,791 53

1,283,235 73

TO CHINA.
In January
In February
In March
In April

In May
In June
In July
In August . .

In September .jiiL.i

In October .:

In December

806, 076 27
376,206 32
110,642 72

1,081,513 57
760,027 73
698,933 73

1,746,078 69
' 385,540 53
1,180,308 18

1,119,629 84
766,546 77

9,031,504 35

TO JAPAN.
In January
In March...,
In April
In May
In July
In September
In October.
In December

21,685 46
10,000 00

2, 238 72
2,845 00 x
1, 100 00
10,000 0o

650 00
593,430 34

641,949 52
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TO PANAMA.

In January
In February
In March
In April . -----

In May -...

In June ...-1

In July • -

In August
In September
In October
In November.
In December

$30, 000 00
30, 000 00
30, 000 00
29, 000 00
30. 000 00
30, 000 00
30, 000 00
32, 127 40
40, 000 00
30, 000 00
31,424 30
30, 000 00

1372,551 70

TO CENTRAL AMERICA.

In February — 20, 000 00
In April * 45,550 00
In May 28, 400 00
In June 1 8, 000 00
In July...'. . 3,000 00
In October - 8, G60 00
In December... 58,370 00

171,980 00

TO HAWAIIAN ISLANDS.

In April s

In June i-.-. ..

In July -

In August
In October
In November - ;

TO MEXICO.

In January
In February
In March
In October
In December -

TO VALPARAISO.

In February
In March.. - -

3,300 00
1,000 00
1,000 00
5, 000 00
18,906 00
29, 826 42

10,000 00
3. 000 00
13.000 00
5. 000 00
11.000 00

399, 849 08
323,601 89

57.032 45

42, 000 00

723,450 97

TO TAHITI.

In February 500 00

TO VICTORIA.

In February - 50, 000 00

In October 80, 000 00

In December 25,000 00
155,00000

Total, 1867 *41,676,722 16

Total, 1866 44,364,393 05

Decrease this year 2, 688, 100 89

* To the figures representing the amount of treasure shipped hence in 1867 would justly be added about

$6 000,000 sent east by the United States sub-treasurer in this city, whereby tire total sum sent out of tho

country reached $48,0C)0,00Q for the last year. This officer shipped on government account $11,500,000 in 1866,

though, so near as we can learn, not over $6,000,000 wero shipped by bun last year.
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Amount of Bullion Assayed and Taxed.—The following table, pre-

pared at the office of the Commissioner of Internal Revenue, shows the total

amount of bullion produced in the United States, upon which the revenue tax
of one-half of one per cent, has been collected during the calendar year 1867.*
It should be observed that the bullion is not.always assayed and assessed in the
State or Territory in which it is produced. California, for example, shows a
total estimated value of gold and silver bullion in coin of $28,840,139; this

includes a considerable portion of the product of Idaho, Washington Territory,

and Oregon. Nearly all the bullion produced in Nevada is assessed in that

State; whilst in New York and Pennsylvania the assessments are. upon bullion

deposited there from other sources. The table, therefore, is chiefly valuable as

showing the aggregate product upon which taxes have been collected. The
total value assessed, viz : $58,175,047, and the actual product for 1867, as esti-

mated in letter to the Secretary of the Treasury, (page 3,) viz : $75,000,000,
show a difference of $16,824,953. Of this amount a portion may be accounted
for as remaining unassayed, and some may have escaped taxation.

Statement showing the tax returned on bullion as assayedfrom each State and Ter-
ritory of the United States for the calendar year 1S67; also, the value of the

bullion in currency and its estimated value in coin, assuming that the average
premium on gold for the year teas 3S|- per cent., or that one dollar in currency
was 'worth seventy-two cents in coin <

States and Territories.

California ...

Colorado
Idaho
Montana ....

Nevada
New York. .

.

Oregon
Pennsylvania
Utah
Washington .

Total .

Tax in currency
on gold bullion.

$193,

L
5

,

11
,

43,

28,

10
,

14
,

4
,

1
,

366 74
447 45
680 12
413 70
865 20
140 27
C24 60
030 14
087 16
563 02

,313,618 40

Tax in currency
on silver bul-
lion.

$6,912 00

1, 682 02
44

77, 021 21

3, 007 70
4 61

, 1, 747 00

90, 374 98

Valueoftbegold
bullion, in cur-
rency.

38, 673, 348

289, 490
1, 136, 024
2, 282, 740
8, 773, 040

5, 638, 054

2, 004, 920

2, 806, 028
817, 432
312, 604

62, 723, 680

Value of the sil-

ver bullion, in
currency.

$1, 382, 400

336, 404
88

15, 404, 242
601, 540

922
349, 400

18, 074, 996

Total value of
gold and silver

bullion, in cur-
rency.

Estimated value

,
ofgoldbullion,
in coin.

Estimated value
of silver bul-

lion, in coin.

Total estimated
value of gold
and silver bul-
lion, iu coin.

$40, 055, 748
289, 400

1, 472, 428

2, 282, 828
24, 177, 282

6, 229, 594

2, 005, 842
3, 155, 428

817, 432
312, 604

$27, 844, 811

208, 433
817, 937

1, 643, 573

6, 310, 589

4, 052, 199

1, 443, 542

2, 020, 340

588, 551

225, 075

$995, 328

242,' 21 i'

63
11, 091, 054

433, 109
664

251,568

$25, 840, 139

208, 433
1,060,148
1,643, 636

17, 407, 643

4, 485, 308

1, 444, 206
2, 271, 908

588, 551
225, 075

80, 798, 676 45, 161, 050 13, 013, 997 58, 175, C47

States and Territories.

California . .

.

Colorado
Idaho
Montana
Nevada
New York...
'Oregon
Pennsylvania
Utah
Washington .

Total

.

* This tax is abolished under the new internal revenue act.
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Deposits and Coinage.—The following is a statement of the deposits and
coinage at the branch mint of the United States, in San Francisco, during the
year ending December 31, 1867 :

A '

.
Value.

Gold deposits . $18,923,152 17
Silver deposits and purchases

, 613, 117 94

Total deposits 19,536,270 11

Double eagles .

Eagles
Half eagles
Quarter eagles

-

Total.

Half dollars
Quarter dollars

.

Dimes
Half dimes
Pine bars

Total.

Gold coinage.
Silver

Total.

Statement of coinage executed.

Denominations.

GOLD.

SILVER.

RECAPITULATION.

No. of pieces. Value.

920, 750

9, 000

29, 000

28, 000

$18,415,000 00
90, 000 00

145, 000 00
70, 000, 00

986, 750 18, 720, 000 00

1, 196, 000

48, 000

140, 000
ion cnn

598, 000 00
12, 000 00
14,000 00

20 20, 504 92

1, 504, 020 650, 504 92

986, 750
1, 504, 020

18, 720, 000 00
650, 534 92

2, 490, 770 19, 370, 534 92

The deposits for the year ending December 31, 1867, were of the following character

;

GOLD DEPOSITS.

California, bullion $5,700,871 12
. 1,144,483 04

319,620 90
309,843 32
49,030 47
48,797 73
168,901 92

Idaho,
Oregon,
Montana,
Nevada,
Arizona,
Parted from silver bullion .

t C

i t

Fine bars 10,980,791 94
Foreign coin 153,453 31
Foreign bullion * 47,358 42

$7,741,548 50

11,181,603 67

i— ..... 18,923,152 17Total gold
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$323,771 62

289,346 32

613, 117 94

$20,534 92
19,536,270 II

20,534 92

Total Deposits and Coinage.

—

The Secretary of the Treasury in his annual
report for the year 1867 states that the total value of the bullion deposited at

the mint and branches during1 the fiscal year was 641,893,100 76, of which
640,069,200 06 was in gold and 61,823,900 70 in silver. Deducting the rede-

posit, the' amount of actual deposit was 634,537,048 39.

The coinage for the year was, in gold coin, 628,217,187 50; gold bars,

611,621,691 32 ;
silver coin, 6986,871

;
silver bars, 6575,823 18

;
nickel, copper,

and bronze coinage, (one, two, three, and five-cent pieces,) 61,879,540. Total
coinage, 631,083,598 50. Total bars stamped, 612,197,514 50.

The gold deposits of domestic production were, at Philadelphia, 62,418,11 7 89

;

at San Francisco, 617,936,169 40
;

at New York, 610,320,821 55; at Denver,
6130,559 70. The silver deposits were,- at Philadelphia, 637,399 72; San
Francisco, 6744,387 48 ;

New York, 6274,893 19.

The gold and silver deposits of foreign production were 62,674,619 46.

The amount of gold coined at Philadelphia was 610,072,060 86
;
at San

Francisco, 618,225,000
;
of silver, at Philadelphia, 6357,490 38

;
at San Fran-

cisco, $780,048 54; of bronze, nickel, and copper, at Philadelphia, $1,879,540.
Total number of pieces struck, 54,110,384.

SILVER.

Nevada, bullion $205,618 87
Arizona, “ 8,425 74
Idaho, “ 39,727 45
Parted from gold bullion 69, 999 56

Bars 239,799 25
Foreign coin 27, 595 31
Foreign bullion 21,951 76

Total silver

Silver bars stamped .•

Total gold aud silver I

Fine bars, total
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NEVADA.

' TOPOGRAPHY, PHYSICAL FEATURES, AND NATURAL PRODUCTIONS.

System of Mountains, Plains, and Valleys.—This State, in common
with the entire region lying between the Sierra Nevada and the Rocky mountains,

is an elevated plain, having a general altitude of about 4,00(Meet above the level

of the sea. Crossing this plateau are many mountain ranges, the most of which

have a northerly and southerly course, being separated from each other by valleys

from 5 to 20 miles wide, which is also about the width of the adjacent mountains,

measured on a straight line from base to base. These mountains have an abso-

lute height varying from 5,000 to 12,000 feet, being from 1,000 to 8,000 feet

abovo the common level of the country. The Sierra Nevada, forming for some

distance a natural barrier along the western and southwestern parts ot the State,

varies in height from 7,000 to 13,000 feet. This range is covered with heavy

forests to its very base, while all the others in the interior of the State are barren

of wood, or but sparsely timbered. This alternation of mountains and valleys

is preserved with great uniformity throughout all parts of the State, more espe-

cially in the central and eastern portions. In places these mountains disappear,

or so contract as to transform the valleys into broad plains or basins, some of

which are open and unobstructed, while others are dotted with buttes, or covered

with groups of rugged hills. At points along their course these ranges are much
depressed, or cut by ravines striking across their summits, forming passes so low,

and with such gradual slopes on either side, as to greatly facilitate the construc-

tion of wagon roads, and even railways, across them. In some parts of the country

the mountains, instead of running in parallel chains, are broken into confused

and detached masses, their longitudinal axis conforming towards no common
direction. The sides of these mountains are everywhere cut by deep ravines or

canons, the most of them running from crest to base, and usually at nearly right

angles with their general course. Ih some places these ravines are out one or

two, while in others they are five or six miles apart, dividing the mountain slopes

into enormous ridges, some of them 2,000 or 3,000 feet above the separating

canons. The latter are in some cases well watered, perennial streams flowing

through them, rendering irrigation of their banks always feasible, while in others

there are neither springs nor running streams, whole mountain ranges being, like

the adjacent plains, nearly or quite destitute of water. As in the Sierra Nevada,

these interior ranges contain a few high ridges and peaks, upon which in places

sheltered from the sun, or where deep drifts have been formed, the snow lies

throughout the year. Granite, sienite, slate, limestone, and porphyry, are the

prevailing rocks in the composition of the Nevada mountains, which have gen-

erally a rounded and dome-like contour, though occasionally shooting up into

pyramidal peaks and spire-shaped summits. The tops of the divides between the

lateral canons are especially apt to be sharp and rugged, the bare and splintered

rocks occasionally standing far above the crest of the ridge, and sometimes strongly

inclined towards the comb of the principal mountain. While the most of these

ranges are covered with a scanty growth of bunch grass, and with patches of

pinon, juniper, and other scrubby trees, much of their surface is destitute of both

grass and every other species of useful vegetation, fully three-fourths being with-

out any kind of timber. Along some of the streams flowing through the canons

are narrow strips of arable land which frequently, at the point where the former

opens into the valleys, spread out into tracts of several acres, affording a suffi-

ciency of tillable land for gardens and small farms. Some of these streams are

fringed with cottonwood, birch, willow, wild cherry, and similar trees, the most
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of them small, ancl of but little value, mixed with which are often varieties of
wild vines, rose, currant or gooseberry bushes, and other shrubbery. Up the
most of these canons it is no difficult matter to construct wagon roads leading
quite to the summits of the mountains, a consideration of moment, as the latter,

the principal repositories of the precious metals, are thus rendered easily accessi-

ble to loaded teams
;
and these mountain ridges sometimes run for 100 miles or

more without any material deviation from their general course. So also do the
adjacent valleys extend for a like distance without other obstruction than perhaps
an occasional butte, or outstanding spur, and with no perceptible variation of
level. Sometimes these" valleys, owing to a subsidence of the mountains, or a
change in their general course, expand into immense plains, as in the southern
and northwestern parts of the State, or connect with other valleys having the
same or nearly the same level, or, may be, are separated from the latter only by
low ridges or swells of land so inconsiderable as to present no obstacle to the
building of railroads throughout the entire series. A more favorable region for

the construction of railways than is offered by this system of communicating' plains
and valleys, especially where these improvements are required to pursue a gen-
erally northern and southern direction, could not be desired. Besides, being so
nearly level, and wholly unobstructed, the soil, for the most part a dry sand, or
a compact sandy loam, affords the best possible material for a road-bed, whether
facility of construction or durability be considered. Upon these plains and valleys
nothing of a vegetable growth is to be found larger or more formidable of remo-
val than the wild sage, a shrub that can, as a general thing, be ploughed up
with a single yoke of oxen, while their surfaces are almost entirely free from
rocks, loose stones, or other obstructions. But while these valleys are, longitu-
dinally viewed, so nearly level, they all have a slight descent from the foot of
the adjacent mountains to their centres, caused by the wash that, going on for
years, lias been gradually wearing down the mountains and filling up the valleys.
The difference in altitude between the tops of the mountains and the level
of the valleys, now varying from 1,000 to 8,000 feet, was formerly much greater,
since at one time the bottoms of the opposing mountains met, no doubt, in the
middle of the intervening valley, making the difference in altitude two or three
times as great as at present. While many 5f these valleys receive a great num-
ber of small streams from the mountains on either side, or about their heads, very
lew ofthem have any large stream floAving through the centre, the most ofthese tribu-

taries sinking into the arid and porous soil as soon as they reach the edge of the
valley. As a consequence, the latter, few of them having any common outlet,

are great natural reservoirs
;
but the water, resting upon the bed rock, can only

be reached by penetrating the immense mass of superincumbent debris. Hence
wells in these valleys require to be sunk to a great depth, nor is water always
obtained even then

;
though it could no doubt be reached in many places by

artesian boring, a method not. generally adopted, if in any instance yet resorted
to in this State. In the few cases where there is a sufficient accumulation of
water to cause a stream to run through the valley above ground, there are
usually at points along it, patches of alluvial bottom constituting good plough
or grass lands, the quantity generally being in proportion to the size of the stream.
Reese river, Carson, Umashaw, Paradise, and Pranklin valleys, afford good exam-
ples of this kind. In Ruby, Big Smoky, Degroot, and Toquima, we have examples
of large valleys containing much good land, yet without open streams running
through them; while in the Great Salt, Fairview, Ralston, Sinkavata, and
Sand Spring valleys, there is neither arable land nor running water. In the
case of the . Big Smoky and' similar valleys, the mountain streams after disappear-
ing make their way underground towards their centres, where, meeting with
obstructions, or gathering into natural basins, they saturate the earth and render
it productive. Much of the soil, both in the valleys and upon the mountains, is

rich and friable, being easily tilled and abounding in the elements of fruitfulness,

r
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but unavailable for agricultural purposes because of its aridity and the lack of
means for its irrigation. Both the open plains and the more contracted valleys
are, for the most part, destitute of timber, the only exceptions being where they
are traversed by considerable streams, as the valleys of the Parson, Walker,
Truckee, and Humboldt rivers, along which are a few scattered cottonwoods
and copse of willow, there being no other trees, large or small, along them. Both
the, valleys, plains, and mountains are, in some sections of the country, .wholly
destitute of wood, and but ill supplied with grass and water, the latter, where
it does occur, being often so impregnated with mineral substances as to render it

unwholesome, or so warm as to be unfit for immediate use. Several of the more
extended of these plains are so arid and barren as to justly merit the appellation
of“ desert/7 popularly applied to them. The regions most strongly marked in
this respect are those adjacent to the sinks of the Humboldt and Carson, the
vicinity of the Big Mud lakes, and the belt of country stretching from the Great
Salt valley of Churchill county south through the centre of the State, and
spreading out in the desolate and sandy wastes that surround Death valley and
the sink of the Amargosa, reputed to be depressed many Sect below the level of
the sea. The characterizing of these sections, however, as peculiarly sterile does
not imply that there are not many other considerable tracts in the State almost
equally worthless, the only difference being in their more contracted area. To
this system of mountains, valleys, and plains, the latter so spread out, and often
connected together, as to constitute a series of basins, each having a drainage of
'its own, but no outlet to the sea, Nevada is indebted for its singular hydrogra-
phy, this common receptacle of its gathered waters becoming, according to cir-

cumstances, a lake, sink, meadow, alkali flat, or a salt bed.
Sinks, Sloughs and Lakes.—The only waters of Nevada that are supposed

to reach the ocean consist of a few inconsiderable streams in the northern, and
a still smaller number in the southern part of the State. The former are tribu-
taries of the Owyhie and the Snake rivers, and the latter of the Colorado. With
these exceptions all the surface flow of the country is collected in lakes, none of
them of large size and most of them extremely shallow, and in sinks, a name
popularly applied to a certain class of these lakes from the circumstance that the
streams emptying into them or received from other lakes are here supposed to
sink and finally disappear beneath the surface. The idea, however, is erroneous,
as- these bodies of water, while they are not deep, are quite as permanent as any
other, though fluctuating in area with the size of the streams by which they are
fed. Most of the mountain streams in this State do sink, as already stated, as
soon as they reach the plains or valleys. Some of the larger streams flowing
through the latter, as Keese river, also disappear in like manner, being absorbed
by the earth without accumulating at any point in a lake. These are the only
cases to which the term sink properly applies. The fact that some of these lakes
having no visible outlet receive each a large stream without overflowing its

banks, or being greatly raised even when these tributaries are at high stages of
water, has led to the supposition that they communicate with the sea, or

.

perhaps
with subterranean lakes, through underground passages. The consideration,

however, that but comparatively little rain or snow ever falls- in this region,
while the extreme dryness of the atmosphere and the soil causes evaporation and
absorption to go on rapidly, dispenses in a great measure with the necessity for

such a theory. The, only lakes of any considerable size in Nevada are those
formed by the Humboldt, 'Walker, Carson and Franklin rivers, and bearing the
names of these streams respectively, together 'with Pyramid lake, the largest of
the group, formed by the waters of Truckee river. To Lake Tahoe, lying one-
third within its limits, Nevada can only advance a corresponding claim. By the
the early emigrants the name Sink was given to Humboldt lake, and a large

shallow lake situate in the northern part of Churchill county is still called the
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Sink of the Carson, from the fact that it receives the surplus waters of that river

through a sluggish tortuous stream, in some places having numerous channels,

and in this country generally designated a slough. There is also a slough run-

ning from Hiunboldt lake to this sink, through which the former, at high stages,

discharges its water. Through a similar channel Pyramid lake, when above its

ordinary level, sends its water into "Wmnemucca lake, a large shallow basin

lying east of Pyramid, and at certain seasons of the year nearly dry. In addition

to the above there are small lakes and ponds in Degroot, Franklin, and various

valleys in the State, the waters of which are in some cases fresh and pellucid,

while in others they are more or less opaque and impure. About these ponds,

which are mostly shallow, there is often a body of good grazing or agricul-

tural land. Lake Tahoe, which has a depth of over 1,500 feet, is of an irreg-

ular oval shape, 21 miles long and 10 miles wide, and, though elevated more
than 6,000 feet above the level of the sea, it never freezes over, nor does the

temperature of the water vary much from 57° winter or summer, a circumstance

owing, probably, to its being fed largely by springs. That it receives most of

its supplies from this source is evident from the fact that it has but one tributary

stream of any magnitude, while its outlet, Truckee river, carries a heavy body
of water. This lake, like Pyramid, abounds in trout of large size and fine

flavor, and is surrounded on every side by lofty mountains, which, rising abruptly

from its shores, are covered for nearly two-thirds of the year with snow. These
mountains are heavily timbered with forests of pine, spruce and fir. Pyramid
lake, the largest body of water wholly within the limits of the State, is about
30 miles long and 12 wide, and is situate in the southern part of Poop county,

near the western line of the State. This lake, which derives its name from a
pyramidal rock standing near its centre and rising 600 fqet above its surface,

has an elevation of about 4,000 feet above tide level. Like the Walker, it has a
considerable depth, and the scenery about it is extremely grand, it being walled
round with precipitous mountains rising from 2,000 to 3,000 feet high. Walker
lake has about the same altitude and length, but is not so wide as Pyramid, its

average width not being over six or seven miles. Like the latter it is of an
irregular oblong shape. The shores are indented with numerous, small bays.

Besides an inferior species of fish it contains the salmon trout
;
but the latter are

not so large, numerous or well flavored as in Pyramid or Lake Tahoe, the

water here being neither so deep nor pure. Walker lake is flanked on both sides

by high mountains and rugged hills, the whole extremely arid and barren, almost
entirely destitute of wood, grass or water. Carson lake has a diameter of about
12 miles; Ilumbold and Franklin are somewhat smaller. They are all of an
irregular circular or oval shape, have low, flat shores, and are nowhere over 50
or 60 feet deep. They contain no fish except suckers and others of an inferior

kind, the water of these, as well as most of the other small lakes and ponds in

the country, being brackish and slightly alkaline—that of Humboldt lake and
Carson sink so much so as to render the fish quite unpalatable and hardly fit

for culinary purposes. The same is true of the water in most of the sloughs,

and also in some of the river's, especially the Humboldt, which becomes greatly

deteriorated at its lower stages, particularly as it approaches the lake. Washoe,
Toshepali, Pueblo and Guano are all small and shallow lakes, the water of which
is in some cases clear and sweet, while in others it is discolored with earthy matter,

or so impregnated with salt, soda or other substances as to render it distasteful

if not unwholesome. About some of these lakes, as well as along a few of the

rivers, occur patches of tule lands, or ground overflowed at high water and cov-

ered with a species of large-sized bulrush. Where susceptible of easy drainage,

these patches can readily be converted into excellent meadows. The most exten-

sive tracts of this land are found at the mouth of the Humboldt river, around
Carson lake and sink, and above Genoa on Carson river, along the west shore
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of Franklin, and at tlie outlet of "VYaslioe lake, smaller patches "being met with

at the sinks of the Umashaw, Weatherlow, and Wemissa creeks, Humboldt
county, and around several small lakes in Franklin valley, Lander county.

As Honey, Mono and Owens lakes, though not within the boundaries of Nevada,
all lie west of the Sierra, and form a part of the system of valleys and lakes

stretching along the western rim of the Great Basin, the first two being very

near the line of this State, it may be proper to give here a passing description

of them. Honey Lake, so named from the lioney-dew abundantly precipitated

throughout this region during the summer months, is a small and very shallow

body of water, even at high stages, and wholly disappears in extremely dry seasons.

Its principal confluents, Willow creek and Susan river, sink into the tule marsh
before reaching the lake, the shores of which are in some places low and swampy,
while in others they are dry and elevated. It has no outlet, and is destitute of

fish, the water being strongly alkaline. To the west of the lake is an extensive

valley, skirted by the Sierra Nevada in that direction, a strip of hilly country

separating it from Pyramid and Mud lakes on the east. Mono lake, lying about

10 miles southwest of the dividing line between California and Nevada, derives

its name from the tribe of Indians originally inhabiting the vicinity. It is about

14 miles long and 9 wide, and, though never sounded, is supposed from the con-

figuration of the adjacent mountains to be very deep; some trials said to have

been made with a 300-foot line failed to reach bottom. It has been suggested

that the bed of this lake is the centre of an extinct volcano filled up with water,

a hypothesis that assumes plausibility from the crater-like form of one of its

islands, as well as of numerous small mountains in the neighborhood. By chem-

ical analysis a gallon of this water weighing eight pounds is found to contain

1,200 grains of solid matter consisting principally of chloride of sodium, (com-

mon salt,) carbonate of soda, borax, sulphate of soda, (glauber salt,) and silica,

with indications of the presence of sulphuretted hydrogen. Holding such a large

percentage of these substances in . solution the water of this lake is, of course, so

acid and nauseating as to render it not only unfit for drinking but even for

bathing. Leather immersed in it is soon destroyed by its corrosive properties,

and no animal, not even a fish or frog, can for more than a short time exist in

it. The wild fowl in visiting it keep about the mouths of the creeks, where the

lake water is mixed with that flowing from the mountains. The only thing

able to live within or upon the waters of this lake is a species of fly, which,

springing from a larvae bred in its bosom, after an ephemeral life, dies, and col-

lecting on the surface, is drifted to the shore, where the remains collect in great

quantities, to be fed upon by the ducks or gathered by the Indians, with whom
this forms a staple comestible. Nestling under the eastern water-shed of the

Sierra, this lake receives several considerable tributaries
;
and, although desti-

tute of any outlet, such is the aridity of the atmosphere that it is always kept at

nearly the same level by the process of evaporation. So dense and sluggish is

the water rendered through supersaturation with various salts and other foreign

matters, that none but the strongest winds can raise a ripple on its surface. As
the Sierra in this neighborhood reaches nearly its greatest altitude, the scenery

about Mono is varied and majestic, some portions of it being at the same time

marked by a most cheerless and desolate aspect. This lake may aptly be termed

a dead sea, its bitter and fatal waters rendering it literally such, while all its

surroundings—wild, gloomy and foreboding—are highly suggestive of sterility

and death. Owen’s lake, lying to the south of Mono, though somewhat larger

and not so deep, does not otherwise differ materially from the latter. It has the

Sierra on the west for a back ground, while its water is almost equally saline

and bitter. Like Mono, it lias no outlet
;
and, though receiving the waters of

Owen’s river, a large and rapid stream, its surface is observed to bo every year

getting lower, a process that its former shore-line marks indicate to have been

going on for a long time. This subsiding for the last five years has been at tho
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rate of nearly two feet per year. Former beach lines along- the shores of Mono
lake indicate that it has in like manner fallen by gradual stages many feet below
its ancient level. The larvse generating the insect found on Mono lake also

breed abundantly in these waters, being the only form of animal life adapted
v to live in or about them. The decomposing action of this water is shown by its

effect upon the bodies of a company of Indians, some 20 or 30 in number, who,
while seeking to escape the whites several years ago, having taken refuge in the
lake, were there shot by their pursuers, who left them in the water. In the course
of a few weeks not a vestige of their bodies was to be seen, even the bones having-
been decomposed by this powerful solvent.

Alkali Flats and Mud Lakes.—The surface of many of the plains and
valleys in this State being composed of a stiff' clay nearly impervious to water,
and at the same time quite level or but slightly basin-shaped, are readily con-
verted, during wet weather, into shallow lakes, some of which exist but for a
few days, while others last until the dry season comes on, a few sometimes con-
tinuing throughout the year. These bodies of water, though often covering a
large area, are rarely more than a foot or two deep. When drying up they
usually leave behind a slight deposit of argillacious sediment, to which circum-
stance and their generally miry condition they are indebted for the name mud
lake, commonly applied to them. When covered with water, or even but mod-
erately wet, these spots are mostly impassable to teams or even horsemen. To
obviate this difficulty roads require to be thrown up and impacted by travel during
the dry season. Besides this clayey sediment many of these lakes on drying up
deposit a variety of salts, the most of them of alkaline nature, whence the name
alkali flat given them when in this condition. These salts are white, and glisten
in the sun, so that these localities are very hot in summer as well as trying to

the eyes of persons crossing them. When dry their beds become so hard that
the hoof of an animal or even the tire of loaded wagons leaves but a slight impres-
sion. In some instances while the greater portions of these flats become dry
and hard, others remain moist, the water in places coming to within a few inches
of the surface. From these damp spots a constant efflorescence of saline matter
goes on. The sublimated particles are left upon the surface or adhere to the
shrubbery if there be any near by. The most of these desiccated lakes, however,
are wholly without vegetation, not even the artemesia being able to take root
upon them. These spots, so transformed alternately into mud lakes and alkali
flats, are also the localities of the salt beds and marshes characteristic of this

country. Though met with in nearly every part of Nevada, the most exten-
sive occur in the northwestern, central and southern portions of the State, where,
in the wet season, some of them cover more than a hundred square miles.
Rivers and Streams.—In proportion to its size Nevada has, perhaps, fewer

large streams than any other State or Territory in the Union; none of those
within its limits being navigable, and not more than four or, five justly entitled
to be called rivers. The Humboldt, the largest and longest river in the State,
is at ordinary stages fordable at maiiy places, as are all the others nearly every-
where along them. But, while possessing so few rivers, this State contains a
great number of small streams, which, issuing from the various mountain ranges,
afford an extensive propulsive power and means of irrigation. As a general
thing the rivers have a swift current, with occasional rapids, though nothing like
a cataract exists in any part of the State. The most of the mountain streams
have a great descent, some of them falling a thousand feet every two or three
miles. Where running through valleys or plains, the immediate banks of the
streams are apt to be low

;
in the case of the smaller ones only a few feet above

the water, though some have higher benches further back. Reese river, for

example, flowing through a channel having nearly parallel banks, is scarcely
anywhere more than 10 or 15 feet below the adjacent plain. Except towards
its terminus it never dries up, and rarely ever overflows its banks. At one point
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it disappears for several miles, having no channel above ground. The water
heie is diffused throughout the soil, lorming, by a system of natural irrigation,
an extensive meadow.

.

Below this it reappears at several points, and bein°‘
finally collected again in one channel flows on as before. This stream has an
a\ erage width of 15 leet and a depth of about two feet. After pursuing its

\
course for more than a hundred miles it begins to diminish, standing only in
pools, and finally disappearing altogether. During high stages of water it runs
tor a greater, distance, making its way nearly to the Humboldt, where it termi-
nates in a tule swamp, which dries up in one summer. Weatherlow, Wamissa

^ ^ and several other considerable creeks in the State resemble Reese
river in their leading features. The most of them in like manner terminate in

$ small fens, usually called sinks. Nearly all the running waters of the Nevada
are palatable and ivliolesome. That of the mountain streams is always excel-
lent. In most of the sloughs it is disagreeably brackish, which is also the case
in tiro Humboldt river, and some other of the larger streams, particularly at low
stages of watei, the imparities increasing as the stream descends. In consequence
ot v aste fiom evaporation and absorption most of the larger streams lose as
much water from these causes as they gain from their tributaries, rendering them
sometimes larger near their sources than at points further down. The Humboldt,
for instance, a stream about 40 yards wide and four feet deep, is scarcely so laro-e
ivlicie it enters tlie lake as it is 200 miles above. The "Walker and Carson riv-
ers are also smaller where they empty into their respective lakes than at points
highei up. I he Truckee, though not so large, being a more rapid stream, dis-
charges a greater volume of water throughout the year than the Humboldt. In
point of size, TValker river ranks next to the Truckee. Carson river has an

» aveiage width of 20 yards, with a depth of three feet, and is about two-thirds
the size of Walker. Franklin river is a much smaller stream than Carson. The
entire length of the Humboldt, including its two main forks, is over 300 miles.
That of the others is much less. Both the Humboldt, Carson, and Walker riv-
ers are formed by the union of two main forks or branches, below which none of
them have a single affluent ot any size, the Walker none whatever. Truckee
river, issuing a large stream from Lake Tahoe, receives a number of tributaries

i

before leaving the mountains, after which, though not enlarged by any affluents,

i -
i* preserves a nearly uniform volume, running with a swift current until it empties
into Pyramid lake. The water of this stream is cold and pure throughout its
entire course, and, as it has a great descent, it could be made to supply an immense
propulsive power. That it will be largely diverted to this use, as soon as the Con-

,
tral I acific railroad is completed, admits of no doubt, since this improvement fol-
lows along its banks for more than 50 miles, nearlyhalf the distance through heavy
forests of spruce and pine, which supply, in connection with the extensive water
power, great advantages for the manufacture of lumber. The Humboldt river
takes its rise in the Goose Creek mountains, in the northwestern corner of the
State, whence, running in a westerly course about 250 miles, it deflects to the

k south, and flowing 50 miles farther falls into Humboldt lake. It runs through a
tortuous channel with a moderate current, falling about 500 feet while traversing
a distance of 250 miles. It passes through an exceedingly dry and sterile
country. The only good land is comprised in a narrow belt of alluvion along its

immediate banks. While this belt contracts at some points to very narrow limits,
or disappears altogether, it expands at a few others, as at Lassen’s meadows,
into grassy bottoms of considerable extent. During the period of high water,
which occurs on the melting of the snow in the mountains about its sources, in
the months of April, May, and June, the river is swollen to a size somewhat
larger than above stated, occasionally overflowing its banks, while at low water
it shrinks into smaller dimensions, a condition common to most of the other largo
streams in the State. The only tree found in the valley of the Humboldt is a spe-
cies of small willow, growing on the banks of the stream. Nothing but a little

* 20

d
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scrubby juniper and pine, and these very sparsely, is met with upon any of the

mountains adjacent. In the Goose Creek range, however, about its head waters,

there are some groves of large-sized timber, with fair supplies of bunch grass

and water. The grass along the, river bank consists of several wild varieties,

such as wire, rye, blue, clover, and bunch, some of which are so injurious to

stock that experienced drovers will not allow their cattle to feed upon them, but

drive them into .the mountains, where the grass, though less abundant, is more
nutritious and wholesome. The only fish found in this stream, or the lake into

which it discharges, are minnows, of little value. During the summer the Hum-
boldt swarms with mosquitoes, gnats, sandflies and other troublesome insects.

These pests are very numerous along the lower portions of the river and about

the lake.

In their leading features and surroundings the Truckee, Carson, and Walker
rivers do not, except as to size, differ materially from the Humboldt, having first

a narrow and partially fertile valley near their immediate banks, with another

much more extensive, but wholly barren, lying somewhat higher and stretching

away to the base of the mountain ranges that bound them on either hand.- The
cottonwoods that once formed a narrow fringe, or stood in small clumps along

these streams, have mostly been cut down, and there is little left except a willow

copse to mark the meanderings of the rivers through the plains, or their passage

through the deep cafaons that sometimes occur along their routes. These canons,

by subdividing the main valley into different parts, sometimes cause the waters

of the same river to be designated by separate names. After leaving the moun-
tains from which they all take their rise, there is, with the exception of a little

willow and the few cottonwoods mentioned, no timber along any of the streams

in this State or in the valleys through, which they flow. In Reese River valley,

proper, more than 100 miles long, there is not a stick of timber large enough
for a fence rail', and nearly all the other valleys and plains in the country are

equally destitute of timber.

The SpringTs oe Nevada.—These abound in many parts of the State, and
are to the economist not more objects of value on account of their utility than

of interest to the scientist because of their size, temperature, modes of occurrence,

chemical properties, and other natural peculiarities. They are met with at all

altitudes, and often under such strange conditions as justly entitle them to be
considered geological curiosities. They are found on the mountain sides, in the

valleys, and far out on the desert—large, small, deep, shallow, cold, hot, and
tepid. Some are in a state of ebullition, leaping up with a gurgling sound, as

if heated by fierce fires below, while others are quiescent. Some are pellucid

and perfectly pure, while others are impregnated with a great variety of mineral

and metallic substances. In some places they occur solitary and, at others in

groups, as many as a hundred being found within an area of a few acres. In
temperature they range from 50 to 204 degrees, the latter about the boiling point

of water in this region. In diameter they vary from 1 to 100 feet, and in depth
from 3 or 4 to 150. In shape they incline to be circular, many of them being
perfectly round, with funnel-shaped or perpendicular well-like walls. The min-

eral and thermal springs are generally situated on a mound formedfrom the silicious

or calcareous particles brought up and deposited by their own waters. Some of

these mounds cover several acres and reach a height of 50 or 60 feet, or even
more. In some cases the walls of the springs are formed of these limy or sili-

cious concretions, which, shaped into huge basins, lift them several feet above the

level of the mounds, while in others they are composed simply of earth or turf.

The water in most of them is soft and palatable when cold, and so clear that the

smallest object can be seen at a great depth, even the minute orifices through
which the water enters at the bottom of the deepest spring being visible.. Fre-
quently a hot and a cold spring are in such proximity that a person can dip one
hand into each at the same time. From some a small, and from a few quite a
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large, stream of water issues, wliile in others the water merely keeps even with

the top, or does not rise so high. Some of these springs emit an odor of sul-

phuretted hydrogen, and taste slightly of sulphur, while others have a chalybeate

taste. Analytical tests of the waters from the more highly mineralized of these

springs show them to contain, in various proportions, the chlorides of sodium and
magnesium, with soda in different forms and a small percentage of lime, sulphur,

silica iron, and organic matter. A few of these have an intermitting or tidal

action, the water coming to the surface with a gurgling sound and sinking away
every few minutes, this subsidence sometimes continuing for a much longer period
-—occasionally for weeks, or perhaps months. The mounds and orifices of ancient

thermals are frequently met with, being now destitute of water, a condition to

which many seem rapidly, and perhaps all are gradually, approaching.

These fountains, both mineral and thermal, are much frequented by the Indians

for their supposed medicinal virtues
;
and that some of them do possess valuable

curative properties has been abundantly shown by the benefits conferred through

their use upon multitudes of invalids who, during the past ihw years, have had
recourse to them. Some of the cold springs, especially those in the larger val-

leys, are quite as limpid as the thermals, while they are often not only larger

and deeper, but also freer from mineral substances than the latter. It frequently

happens that the mountain streams, after sinking, reappear in the form of springs

near the margin or* out in the middle of the valleys
;
and while some of these are

small or of but moderate size, others are immense pools, being from 10 to 100

feet in diameter, and often 100 feet or more in depth, some of them sending off

large streams of water. Not all the cold springs, however, are free from distaste-

ful and deleterious matters, some being so repulsive that even animals, though
suffering from thirst, refuse to drink from them.

The most remarkable group of thermals in this State is that known as the

Steamboat Springs, so called because, when first discovered, they are said to

have emitted a puffing noise something like that of a high-pressure steamboat.

The only sound escaping from them at present is a seething, gurgling noise like

that of a boiling caldron. These springs are situated in Washoe county, about

16 miles north of Carson City and four east from the Sierra, near a range of low

basaltic hills, an extensive flow of this rock overlying granite. They occupy

a rocky mound about half a mile long and a quarter of a mile wide, having an
elevation of 50 or 60 feet above the adjacent valley. This mound, which is

composed wholly of silicious matter deposited by the waters, is rent longitudi-

nally by a number of irregular, scraggy-edged fissures, from six inches to a foot

in width, caused, apparently, by some upheaving force from below. Gurgling

up through these chasms, which probably extend to the bottom of the mound,

come, at intervals of a few minutes, volumes of hot water, which, after hissing

and foaming for a minute or two, subside, leaving the aperture again nearly

empty. From some of these openings small jets of steam constantly escape,

accompanied with the emission of gas. Besides these fissures there are pools

filled with hot water, one of which, occupying a basin three feet in diameter and

one foot high, built up by the deposition of solid matter held in solution by the

water, rises and falls with great regularity every six minutes. For about five

minutes the water left in the bottom of this basin remains quiescent, when it

gradually rises, the ebullition increasing until it runs over the rim, when it again

subsides, the agitation lasting a little over a minute. By throwing a few ounces

of soap into this basin the water, after rising and falling a few times, as usual,

begins to boil with fury, throwing up the spray six or eight feet and sending off

volumes of steam. In this manner its action can for hours be preternaturally

excited, with varying degrees of energy, until it finally comes to rest, the water

disappearing entirely from the basin, and not rising again for some time, as if

exhausted by these vehement exertions. The temperature of the hottest of these

springs is 204° Fahrenheit, this being about the boiling point of water at that
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*
altitude. The temperature of others, however, is much lower. The air about

the spot smells of sulphur, the ground in the vicinity being in places •impreg-

nated with that mineral. Along the eastern base of the tumulus on which the

springs are situated flows a rivulet pure and cool, till it mingles with the warm
and mineralized water of the latter. At times the chemical agents at work here

seem more active than at others, the sounds emitted being louder and more fre-

quent and the steam more abundant. It is even probable that a gradual but

general subsidence of action is going on, as the loud puffing sounds said to have
been observed here when the springs were first discovered, some 20 years ago,

are no longer heard. The country about also affords evidence that the springs

in this neighborhood were formerly much more extensive than at present.

Other groups of warm springs, scarcely less remarkable, besides many less

worthy of note than that above described, are met with in different parts of the

State. In the valley of the Great Salt Bed, southern part of Humboldt county,

occur three clusters of thermals, separated by a distance' of six or eight miles

—

.one on each side and one in the centre of the valley—but all so much alike that

a description of one will serve to give a good idea of the others. The principal

group at this place, being that in the centre of the valley, consisting of over 20
springs, occupies an oblong mound covering 10 acres and rising 60 feet above
the level of the valley. This mound, formed wholly by the carbonate of lime

brought up and deposited by the waters, is covered with short, coarse grass.

Some of the springs are fringed with rushes and tules. Much of the surface is

saturated with water from the overflow of the springs. This overflow runs in

small channels out upon the plains, where it is soon evaporated or absorbed by
the dry and porous earth. Upon the summit and about the sides of this tumulus
are situated the springs, some occupying well-shaped openings in the turf and
others issuing from huge basins composed of limy concretions resembling ala-

baster, or from the tops of tumuli formed of the same material and raised six or

eight feet above the surface of the mound. Some of these springs, or rather

pools, are more than 60 feet wide, while the diameter of others is not more than

two or three feet, the whole varying as much in depth as in superficial area.

There- is also a wide difference in temperature, some being at boiling point while

others are simply tepid or quite cool, the hot and cold springs in some instances

being separated only by a few feet. The water in all is soft, pure, and limpid,

and so transparent that the smallest object can be seen at a depth of 50 or 60
feet. Bubbles of gas are seen constantly ascending through it, but there is no
ebullition nor perceptible escape of steam. While all these springs keep quite

or nearly full but few overflow, the aggregate amount of water discharged being
small. The cluster of springs on the west side of the valley contains eight pools,

hot, warm, and cold, the most of them larger and deeper than those in the cen-

tral group, while those on the eastern side, though equally numerous, are not so

large. At Wilson’s ranch, in the southern end of the valley, are a number of

small springs, some of them quite hot, while along its eastern side are to be seen
the crater-shaped basins and tumuli of extinct thermals.

At the following additional localities in this State hot springs occur, either

isolated or in groups, and of different dimensions, some large and in a state of

active ebullition, others small and wholly quiescent : at several points in Carson
and Eagle valleys

;
on- the desert between Truckee river and Humboldt

;
in the

vicinity of Black Rock, very numerous; along the eastern base of the Pine Nut
mountains; on the desert between the Big Bend of the Carson and Walker rivers;

near Kepler’s station on the Wellington road, 16 miles west of the Sinkavata
mountains and 40 east of Walker’s lake; at a number of places in Lassen, Alpine,
and Mono counties, California, near the Nevada line; upper end of Degroot’s
valley, western part of Lander county; east side of Reese River valley, 60 miles
north of Austin

;
south end of Smoky valley

;
in first range of mountains east of

Toquima valley, and in the valley beyond; along the south side of the Upper
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Humboldt, and great numbers scattered over Franklin valley, besides, in many
places througliout tbe State, the mounds and other evidences of extinct thermals,

now without signs of heat or moisture. At some of the localities enumerated the

springs are large, deep, and numerous, the water being kept at a high tempera-
ture and in a state of violent commotion by internal heat

;
at others these con-

ditions are nearly all reversed, the orifices, once apparently much deeper, being
nearly filled up and the temperature of the water scarcely above blood heat, jus-

tifying the conclusion that the cooling process is general, and that the chemical

action upon which it is dependent for its elevated temperature is constantly dimin-

ishing, and will, in process of time, cease altogether. There are cases, however,
in which this action is supposed to be on the increase and in which the springs

appear to be of recent origin, not being contained in the usual rocky basins nor
surrounded with the mounds formed by the deposition of silicious or calcareous

matter. Of this kind are the springs situate in the Hot Creek districts, Nye
county, the surplus water of which is so copious and hot as to have given the

name Hot creek to the stream issuing from (hem. Besides this there are other

hot creeks in the State, having their origin in a similar cause.

Some of the cold springs in Nevada are scarcely less remarkable because of

their size, depth, or the great volume of water they discharge than the thermals

above described. The most noted of these occur in the central and eastern p/irt

of the State. Along the western side of Smoky valley are a number of pools,

varying in diameter from 20 to SO feet, some of them being at least 100 feet

deep—so deep, in fact, that the water, which is soft and clear as crystal, has a
dark blue appearance. Several of these are filled with small fish and send off

a large stream of water. So immense are some of these fountains that it has
been conjectured they must have their sources in subterranean lakes; a more
plausible theory, however, is that they originate from the mountain streams

which, sinking on the margin of the valley, pursue their way under ground until

they meet with some obstruction, when they collect in reservoirs that ultimately

'

find an outlet in these springs. In the second tier of valleys east of Smoky
occurs another group of these springs, also circular in form, very deep and full

of clear cold water, but having no apparent outlets or inlets. These also swarm
with small fish, the number of which leads to the belief that there must be more
room for them beneath the turf-like sod by which they are surrounded. In one

of the lateral valleys on the Upper Humboldt is a meadow covering 1,200 acres

and clothed with luxuriant grass, in the midst of which are several hundred cir-

cular openings, from three to six feet wide, through which the pure, pellucid

water rises nearly to the surface. They are very deep and full of small fish,

the number of which becomes greatly increased on shaking the surrounding turf,

which can easily be done by the weight of the person, favoring the supposition

that these apertures are really the vent holes of an extensive underground lake.

Franklin river, a good-sized stream, is formed almost wholly from tributaries that

take their rise in a series of large springs ranged along the base of the moun-
tains bounding its valley on the west. Some of these springs send off creeks

15 feet wide and over a foot deep, which run with a rapid current. The number
of springs contained in Thousand Springs valley, on the Upper Humboldt, is

sufficiently indicated by its name
;
many of these are distinguished for their size

and the excellence of tlieir water.

Salt Beds.—These deposits, through their extent and number, become not

only a notable feature in the chorography, but also an important item in the

economical resources of Nevada. Like the alkali flats and mud lakes they are

confined to the valleys and plains, in which they cover the points of greatest

depression, the most of them being adjacent to or encompassed by a belt of alkali

lands. They are doubtless of lacustrine origin, occupying what were formerly

the basins of inland seas and salt lakes, their deposition being effected through

the evaporation of these bodies of water. Besides the extensive beds of this
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mineral occuiTing in Churchill, Esmeralda, and Lincoln counties, there are seve-

ral smaller deposits, as well as a number of saliniferous springs, elsewhere in the

State, all of which may become of local value on account of their proximity to

supposed valuable mines. The most productive bed at present is that of the

Sand Spring Salt Mining Company, 75 miles east of Virginia. The claim of

this company, consisting of 1,600 acres, occupies a depression in the southeastern

corner of an extensive alkali flat, the centre of which for a space of several

hundred acres is damp and marshy, and some portion of it covered noth a few

inches of water. This damp surface is coated to a depth of two or three inches

with a crystallized incrustation of salt formed by sublimation of the particles of

this mineral with which the clayey strata below are charged. On removing this

coating of salt a thin body of fine white clay is exposed, overlying a stratum of soft

black clay, which, in turn, rests upon another seam of green and black clay, con-

taining coarse globules of salt. Beneath this seam occurs a deposit of crystal-

lized salt, hard and massive but of unascertained thickness. In collecting the

salt at this place, a tract embracing a score of acres or more is selected, and
divided into strips, from each of which, in regular order, it is scraped into large

heaps with a broad wooden hoe. These heaps, after being exposed for a few
days to drain and dry, are conveyed in wheelbarrows or cars running on wooden
tracks laid down for the purpose of facilitating transportation over the soft

ground, and thrown upon platforms or dumps, when the salt is ready for sacking

and shipment to market. After one of these surface sections has been stripped

of salt, the incrustration immediately begins to reform, and so rapidly do the

secretions from the saliniferous clays below proceed that a few weeks, and some-

times less, is sufficient to fully replace it, admitting of the gathering of a fresh

crop at least every month. As the masses of crystallized salt underlying these

clayey strata are probably inexhaustible, it would seem as if this process of

replenishment might go on forever. These clays are not the primary sources of

supply, though no doubt serving a useful purpose in promoting by their heat the

sublimation of the saline particles as well, perhaps, as in aiding their condensa-

tion upon the surface. Large sections of the alkali flat at Sand Spring, lying

outside of this company’s claim, are, during the dry season, covered with a coat-

ing of salt
)
but it is neither so heavy nor pure as that owned by them, being

rarely more than an inch thick, and largely mixed with alkaline and other for-

eign matters, resembling, in these particulars, the deposits in Smoky valley, and
in the Cortez district, and other salt fields of limited extent elsewhere in the

State. The leading features of the larger beds, however, are almost identical

with those of this deposit at Sand Spring, the character of the salt and the mode
of collecting it being also very much the same. Prior to 1862, all the salt used
in this State was brought from San Francisco, at an average cost, laid down in

Virginia, of about $150 per ton. During that year parties, having imported a
herd of camels for the purpose, began packing this commodity in from the salt

pools, 45 miles southeast of Walker lake, whereby the prices were somewhat
reduced. The following year, the Sand Spring Company having commenced
operations, the price of salt suffered a further reduction, and for the past two years

this article has been delivered to the mills about Virginia at the uniform rate of

$60 per ton, being considerably less than the average cost of freight from San
Francisco. During the year 1866 this company disposed of about 150, and
during the past year of about 250 tons of salt per month, the most of which was
consumed in the mills and reduction works, a little, also, after grinding, having
been used for meat-packing and culinary purposes, for which it is well adapted.

The Sand Spring Company have over $100,000 invested in this business, and,

though owning several large teams, hire many others to haul the product of their

salt fields to market, their freight bills amounting to from $10,000 to $15,000 per
week. Large as is the amount of salt they are thus enabled to deliver, the supply
is scarcely equal to the demand, some of the larger mills consuming between 35
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and 40 tons per month. The company, finding them salt well suited to table

use, have erected a steam mill at Virginia, where consiiderable

*

and nut up for this purpose. About 40 miles north of the band Spnn
to
s bed.

ahfo in Churchill county, is another and still larger but very similar deposit of

coU At this Place there is, first, an incrustation of salt an inch or two thick

owerlying a stmtmn of blue day IS inches thick filled with

salt and resting upon a heavy body of these crystals free -from earthy matter and

reaching downward to an unknown depth. This property is also owned
_

by a

company who have laid down a tramway for running out a platform for receiving

and a house for storing their salt. From thi s locality the Humboldt mills obtain

their supplies of this commodity, a little, also

Austin, it being extremely wlnte and pure In the SSilver^Peaymtact^
rnlda countv occurs the most extensive salt field m the. State, its area cove &

some 40 or 50 square miles, much of which is coated with a thick incrusta tion

of the pure chloride of sodium, underlaid by seams of clay aid a crystallized

mass of salt of unknown thickness, as at Sand Spring aid Big Salt va ey.

Situate near the edge of this bed are a number of saline springs, the watei o

which evaporating is constantly increasing the deposits of salt abouttbem.

E?rihlT^X- t “5
the water coming; in fills the excavation in the course of four or five days withS3 pure white salt. North of this »P»‘

-from which the camel train several years since procured then loading loi Vir

giaia, and at a point 10 miles to tte west Is

Teaks salt marsh, and from which the mills at Aurora obta
i
h

. .

Besides these there are several other salt beds of minor importance both in 1 1 s

vicinity and in other parts of Esmeralda county, as well as also m Owjr^ey,

Invo countv California, adjoining Esmeralda on the southw s . „ ,

S^Mct^outheitem part of Lincoln county, on the upper waters of the

Rio Yiro'in masses of crystallized salt exist in such quantities as to constitute a

notable part of the mountain in which they occur.
.

They lie in strata, aie a mos

chemicallv pure and so transparent that ordinary print can be read t rou
rt

3 this material a foot square. The salt deposits before alluded to as occurring

in Smoky valley and near the Cortez district are slight and imp*re
-

miles
4d the more important of the two lies 40 miles southland the latter 60 miles

north of Austin
* The incrustation of salt at these localities is scaicely more t c

Hfan inch lick It is deposited as elsewhere by efflorescence, and though

destitute

1

of any heavy bodies of salt below, possesses the usual power of repro-

hauling it to the mills where used bemg.about as nmch moie.
leg ta].en

of Nevada as found in its natural condition is remarkab y p > ‘ 1 .

'

from ^he Silver Peak and the Great Salt valley beds gave by anfflysis 98 pe

tu” cUoride of sodium, that from Sand Spring gjvnrg 9

f^m beSri
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quality and easy procurement, there can he no question but this article, besides
supplying all local demands, will be largely exported from this State whenever
railroad transportation shall have been extended to it.

SECTION II.

WOODLANDS—SOURCES OF FUEL AND LUMBER SUPPLY—COAL, ETC.

The only timber in this State suited for making first-class lumber is that
louncl on or near the eastern slope of the Sierra Nevada mountains. There
are, as observed in the remarks on the central and eastern parts of the State a
few groves of spruce and white pine in that quarter; but the trees are compara-
tively small, and the wood for the most part soft and brittle. The prevailing
tree, where there is any east of the Sierra, is the scrubby pitch pine, already
described, having a low bushy trunk, from 10 to 15 inches in diameter, and from
12 to 30 feet high. Being compact and resinous, it burns freely, even when
green, emitting much heat, and though worth but little for lumber, constitutes a
valuable fuel. Mixed with these are a few juniper and mountain mahogany
tiees, equally scrubby with the pinon, though the mahogany, when dry, burns
well Some of the mountain streams are fringed with a narrow belt of willow,
birch, and cherry, all slender and dwarfish, and fit at best only for fence rails or
tire-wood. With so great a scarcity of large timber, the better qualities of lumber
necessarily command high prices in most parts of Nevada; the rates increasing
with the distance from the Sierra, the principal source of supply. Thus, While
this article can be purchased at the mill for about $20' per 1,000, it costs nearly
three times that amount delivered in Virginia, five times in Austin, and six or
seven at Belmont.

_

The price is proportionally increased where delivered, at
pbmts still further m the interior. This question of fuel and lumber supply is
moie fully elucidated in the pages relating to the working of the Comstock ores
and mines.

.

Coal —Although no heavy deposits of coal have yet been found in Nevada, it
is too valuable an article to be overlooked in making up a summary of the mineral
resources of the State.

J

The Whitman Coal Mines—Developments and Results.-— 1The first
ocations of mineral coal lands and efforts at working the same were made in
Ibbl, when parties encouraged by the outcroppings of narrow seams of lignitem the 1 me Nut mountains, at a point about 12 miles northeast of DaytonLyon county, proceeded to form a mining district, adopting a set of laws and
regulations for governing the locating and holding of claims therein. These
laws were similar to those used in taking up and holding quartz lodes, but with
tliis difference, that individual claims, instead of running longitudinally with, and
being confined to a narrow space along the ledge, consisted of square plats of
40 acres each the same requiring to be surveyed by the territorial surveyor, and
to be recorded after the manner of real estate. The coal signs observable in this
locality are distributed over an area of several square miles, all of which andmuch more was taken up soon after the district was formed. Quite a laro-eamount of money was subsequently expended upon these claims in the work of
exploration road building, &c. Upon the most promising, shafts were sunk to
a considerable depth. Whitman, the discoverer and his associates, besides open-

Wh
S
P

ev
f?

^^inclines, and performing other preliminary labor, ran a tunnel

inn-f?
ln
rii
Cngtl

?

from
,

tlie extremity of which a shaft was sunk to a depth of
IUU feet, llie entire outlay of this company amounted to some #8,000 or $10 000
a portion of which, however, was spent in constructing a wagon road leading
from them claims to the valley of Carson river, six miles distant. The invest-
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ment proved nearly a total loss. Less tlian 100 tons of coal was disposed of, as,

indeed, scarcely more than that amount of a marketable qualitywas ever raised from

the mines. None worth speaking of has been obtained from the other claims in

the neighborhood. This coal delivered at the quartz mills or other points where
required for consumption, commanded from $8 to $12 per ton, rates at which
most of that of local production has since been disposed of. Numerous trials

were made to test its adaptability for generating steam. The proprietors of the

| Sacramento quartz mill, in Gold Canon procured such alterations in their furnace

grates to be made as seemed .necessary to afford ample draught, and although

their mill was run upon it for a short time, its use was soon abandoned. The
large percentage of non-combustible matter present, choked the draught, and
prevented the production of sufficient heat for the rapid creation of steam. The
attempts made to introduce this coal, and that procured from Eldorado Canon,

near by, as a domestic fuel, were somewhat more successful. Considerable

quantities were obtained from the latter place for a year or two, and consumed
in Virginia City and vicinity.

The geological features of the Whitman district are not such as to indicate the

presence of heavy bodies of carboniferous matter. The country about the mines

is dry and barren
;
the surface in places discloses traces of former volcanic action,

and although there is here a species of coarse sandstone, the old red sandstone,

and most other rocks accompanying the true coal series are absent. There is

also here a shale, but like the sandstone, it evidently belongs to the pliocene

age, and indicates for these coal beds a comparatively modem origin. The follow-

ing strata encountered in sinking a perpendicular shaft 110 feet on the Whitman
grounds, serve to exemplify the general geology of the district. The first foot

passed through consisted of a clay shale, below which lay several feet of steatite,

mixed with talc; next nearly one foot of bituminous lignite, underlaid with a bed
of talcose slate was encountered. This slate rested upon sandstone, followed by
another thin seam of lignite. Then followed in succession a stratum of slate;

30 inches of lignite, of a somewhat improved character—a narrow seam of slate;

six inches of coal; various strata of sandstone alternating with thin beds of steatite,

shale, and coal, the shaft terminating a thick layer of white sand. The planes

of these successive strata are nearly parallel, the whole pitching at an angle of

about 20°, the dip varying slightly at different points.

Otheh Discoveries.—Soon after the location of the Whitman mines a still

heavier deposit of lignite was found 12 miles further south, in Eldorado canon,

resting in a similar geological formation. From this place several hundred

tons of this material was soon afterwards taken, the most of which found a market

in the neighboring towns, where it was used chiefly in stoves and grates. As a

domestic fuel this coal has met with more favor than that from the Whitman
mine, though unfit for furnace or forge purposes. Upon the claim of the New-
castle Company, the principal claim in Eldorado canon, a good deal of explora-

tory work has been done, yet no heavy body of coal has been developed. The
contents of this vein resemble the brown coal of Germany, with which they

coincide in them chemical constituents. An analysis of the coal from the vein

of the Newcastle Company, showrs it to contain, moisture 19.65, hydro-carbonaceous

matter 40.59, fixed carbon 28.31, and ash 11, with traces of sulphur and iron.

The resultant from distillation is a charcoal, and not a coke, as from the English

coal, which generally contains more sulphur, but less volatile matter and ash.

As the Nevada coal contains but little sulphur, it would be valuable for forge

use and iron works, were it not for the large percentage of volatile substances

it carries, composed mainly of water, which detracts from its merits as a fuel, as

well as for the generation of gas. For the latter purpose it might be made to

answer by the .addition of some carbonaceous material, since by this plan, as has

been ascertained, it could be made to produce about 9,000 cubic feet of gas to

the ton, which owing to the absence of sulphur, would posses high powers of



314 RESOURCES OF STATES AND TERRITORIES

illumination. Soon after the above discoveries further coal signs were noticed

two miles southeast of Fort Churchill, where a number of thin seams of lignite

crop along the steep and barren hills that abound in that neighborhood. To
secure these a district was laid out, and several claims taken up, on two or three

of which open cuts were run and other work done, but without establishing for

them any positive value. Discoveries of coal in other parts of the State have
from time to time been announced, but with two or three exceptions they do not

appear to have had any substantial foundation. As early as the summer of

I860, parties excited by the finding of a black slaty substance, a few miles east

of Sand Springs, took steps for securing a tract of land there, but abandoned
the purpose on ascertaining the worthless nature of the material. There was
a rumor prevalent some years ago of mineral coal having been found in the

country to the north of the Humboldt river, but the report lacks verification.

In 1864, some miners prospecting to the north of New Pass station, Churchill

county, having come upon a species of obsidian possessing a cleavage and lustre

similar to hard coal, for which it was ignorantly mistaken, quite an excitement

supervened on its being made known in Austin. The non-combustible nature of

this substance was readily established, and the interest so suddenly awakened
by its discovery speedily subsided. Two years later a company of miners search-

ing after silver lodes, picked up in the Eureka district, 60 miles east of Austin,

some pieces of float coal, which on trial were found to bum freely, emiting a
strong heat, and leaving but little ash. This float was not traced to its original

bed, concerning which nothing is known, though the sample picked up was of

a superior quality, and there is reason to hope that mines of good coal will yet

be found in that quarter of the State, valuable seams having already been met
with in the adjacent Territory of Utah. In the Volcano district, Esmeralda
county, at a point about 80 miles easterly from Aurora, two veins of coal, the

one 12 and the other 30 inches think have been discovered. They can be easily

traced for several rods by the bituminous debris on the surface
;
are evidently of

an earlier period than the lignite found elsewhere in the State, and are highly
carbonized, and bear the appearance of a silicious anthracite coal mixed with
calcite. The impurities in this article amount to 40 or 50 per cent,, yet it emits

a strong heat, and burns almost entirely to a white ash. It has been used suc-

cessfully as a substitute for charcoal by blacksmiths and assayers
;
that tested

came from but three or four feet below the surface, to which depth only have the

seams yet been opened. The fissures are well defined; have an argillaceous

shale on the one side, and limestone of the Jurassic age on the other; but whether
these coal measures will prove to be of greater extent or value than those at the
localities already described, we have not the data to determine. They remain
as yet wholly undeveloped. Should they afford even a moderate amount of
fuel, their presence in a region where there is but little wood and much mineral
wealth would hereafter prove important. This coal is but three or four miles
from a series of copper-bearing lodes, and there are also in this district promising
veins of gold and silver-bearing quartz. Outcroppings of soft coal can be traced

for several miles along the foot hills of the Wassack mountains. This locality

is about 25 miles north of Aurora, and four miles east of the east fork of Walker
river. In thickness this seam ranges from a mere thread of shale to 6 or 7 feet.

The coal burns readily. A lot taken from a shaft 30 feet below the surface

underwent perfect combustion on being ignited, while lying in an open heap on
the ground. The vein runs nearly northwest and southeast, and dips southwesterly

at an' angle of 20° degrees. The accompanying formation consists of shale*

sedimentary rock, sandstone, &c., the whole having a range corresponding with
that of the coal seam. The deposits at this place are not in their natural situa-

tion much exposed, and but little work has yet been done upon them. It is

difficult to form an opinion as to their value, though competent judges speak
favorably of the chances for finding here a fair article of §oft coal. ’ Recently a
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coal vein of the anthracite variety is reported to have been found 15 miles from
Hike, the county seat of Lincoln county, in this State. The vein is represented

to be 15 inches thick on the surface, and its contents are said to ignite readily,

and burn with freedom, leaving less than three per cent, of residuum. In gravity

and external characteristics it compares favorably with the best coal found on
this side of the continent, though assigned to a later geological period. Should
the deposit prove at all extensive it would greatly benefit the surrounding region,

which, with much mineral wealth, is rather limited in its supplies of fuel.

Crystal Peak.—At this locality, some 35 miles northwest of Virginia City,

coal signs similar to those in El Dorado canon occur in a depression known as

Dog valley, lying near the eastern base of the Sierra, distant one mile from the

Truckee river, and two from the line of the Central Pacific railroad. The adja-

cent hills, as well as the valley, are covered with a stately growth of spruce and
pine timber, which, should the coal fail, might still afford profitable employment

to a considerable population, as good lumber can be made here at small cost.

The Truckee affords ample water-power for saw-mills to manufacture, and the

railroad a ready means for transporting it to market. There are also some gold

and silver-bearing lodes in the district, which, with the facilities at hand for

reducing the ores, may come to be worked with remunerative results. The dis-

covery of coal at this place was made about four years ago, fragmentary portions

of a dark-colored, lustrous lignite, strongly marked with the structure of the trees

and plants from which it was formed, having been found along the line of the

outcropping coal seams. A good deal of work directed to the exploration of these

beds has since been done. Several thousand dollars have been expended in sink-

ing shafts and artesian borings, and in excavating cuts and tunnels. Some of

the former have been carried to a depth of 300 feet. In some cases the work of

prospecting was first effected by means of boring, after which working shafts

were put down and steam machinery was employed to facilitate hoisting and

pumping operations. The carboniferous strata at Crystal Peak vary in thick-

ness from a few inches to two and a half feet
;
they are much compressed in spots,

and largely intermixed with foreign matter. Although a considerable quantity

of this lignite has-been extracted, and one company claim to have reached, by

.boring, a seam eight feet thick at a point 300 feet beneath the surface, the develop-

ments made have not, in the main, proved satisfactory; and of the several enter-

prises at one time set on foot for the purpose of exploring these beds, none are

now being actively prosecuted; and as-. some of those interested may contemplate

resuming operations, it may be expedient to copy here the opinions of the State

mineralogist of Nevada, as to the probabilities of any considerable bodies of coal,

even of the lignite class, ever being found at this place. Mr. Stretch, having

given the locality a personal examination, remarks concerning its geology and

coal prospects as follows :

As so much imperfect knowledge relative to the probabilities of finding coal in Nevada is

prevalent, it may be well to speak more fully of the indications in this neighborhood. The

seams of coal originally discovered at this place are interstratified with thin beds of coarse

sandstone or volcanic tufa, of light colors. This formation is traceable easterly for a distance

of 15 miles, being intimately associated with trachytes and basalt wherever it is found. Where

it is exposed in Long valley, north of Virginia, it contains great numbers of fragments of wil-

low leaves, grasses, &c., remains resembling some varieties of sage-brush, and in one instance

the elytron of a beetle, apparently the same as a species now found on the same mountains,

and attached to the pihon. These remains indicate for the formation a comparatively recent

date, a conclusion confirmed by the manner in which it is associated with the surrounding

rocks. The rocks of the Sierra at Crystal Peak are entirely igneous or metamorphic in their

character, and have been tilted into every conceivable position by the agencies which seamed

them with intruded granite and basalt. Hid any of the formations which are known to accom-

pany the coal fields of Europe and the eastern States occur in this vicinity, even though cov-

ered up by lava beds, their immense thickness, and the distortions to which they have been

subjected, would certainly have disclosed their presence, and they might have been recognized

by their peculiar fossils. They certainly do not exist at Crystal Peak. Had the juntas and

sandstones containing the so-called coal seams been formed before the elevation of the Sierra,
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they would have necessarily been tilted and displaced in the same manner as the associated
rocks, partaking of all the flexures and faults of the mountain range .near which they lie.
Instead of this being the case, the stiatification is nearly horizontal, or only slightly inclined.
In some places the beds have been somewhat tilted, probably by the causes’ which finally-
raised them above the water level, and gave the present configuration to the surrounding
country. The conclusion is almost- irresistible, that whatever coal is found in the neighbor-
hood of Crystal Peak will be confined to the small valleys in that vicinity, which, at the period
when Steamboat valley was an inland sea bounded by the Sierra on the west and the Virginia
mountains on the east, formed small arms of the lake, and collected more or less of the vege-
table debris which during violent storms was washed down from the pine forests on the sur-
rounding hills. Theie is yet another consideration to be taken into account in estimating the
probable extent of the deposit. The loss ot bulk during the conversion of vegetable matter
into coal is equal to about three-fourths of the original mass. It becomes evident from this
that an extensive bed ot coal can only be found where there has been, at some remote period,
most luxuriant forest growth and water sufficient in quantity to convey the debris to vast
tracts of marshy ground favorable for decomposition. The coal fields of the Eastern States
and England afford abundant evidence that they were at one time extensive tracts of swampy
forests, with a tiopical climate and a luxuriance of vegetation with which even equatorial
forests in the present day cannot compete. On the other hand, the remains of plants found
in the associated rocks at Crystal Peak do not warrant us in entertaining the belief that such
conditions ever existed in that neighborhood. What we do find point rather to a scanty
growth, such as is found on the hills to-day. The almost entire absence of animal remains in
the beds strongly supports this idea. Where there is an abundant vegetation there is gener-
ally a corresponding abundance of animal life, which could scarcely have failed to leave some
mementos of its existence. If these views are correct, as there is good reason to believe they
are, no body of coal will be found in this vicinity which, from its extent or thickness, will
repay the capital expended in its development. The mere fact of the formation having accu-
mulated in a contracted mountain valley, limits its, extent and value at the same time. The
thin seams of bituminous matter found between the layers of tufa may have been the product
of dense growths of tule and other water plants.

SECTION III.

COPPER.
Among tlie more promising cupriferous localities in the State, is

The Peavine District, situate about 30 miles northwest of Virginia City,,
being six miles north of the Truckee river, and about the same distance from the
Central Pacific railroad, with all which it is connected by good wagon roads.
This district, erected in March, 1863, has a length of about 20, and an average
width of 10 or 12 miles. Near its centre is a cluster of small springs, at which
a house was built in 1860. About these springs grow quantities of wild peavines,
hence the name of the station and subsequently of the district, which covers a
region of low hills stretching along the eastern base of the Sierra Nevada. The
country about the mines is dry, barren, and treeless, though it contains several
small lakes with a number of springs, and water can be obtained in many places
by digging wells from 30 to 50 feet deep, while wood, both for fuel and lumber,
abounds in the Sierra, four or five miles distant. The lodes in this district, found

'

almost invariably in a granite and metamorphic formation, have a northerly and
southerly strike, and are from 3 to 12 feet in thickness, with a few of greater
dimensions. They do not project much above the surface, and although a small
number have been traced by the outcrop for several hundred yards, and have
been found persistent for a considerable depth, many of them have the appearance
of segregated rather than deep fissured veins. The lodes possessing the best local

v
reputation as based on size, assays of ore, and extent of development, are the
Great Eastern, 20 feet thick, the Bevelhymer, American Eagle, Enterprise, and
Metropolitan, upon which tunnels have been run, varying from 50 to 300 feet in
length, and the Pacific, Indian, Occidental, Young America, Great Western,
Orient, Challenge, and Bay State, all somewhat explored by means of shafts,

open cuts, and other excavations. The Tolls Company have expended some
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$4,600 in prospecting their lode, from which they have taken quantities, of ore

assaying from 15 to 40 per cent, of copper, and from $60 to $500 per ton in gold

and 'silver. While the above-mentioned claims, as well, perhaps, as many besides,

cover large and permanent lodes, others in the district have the appearance of

being merely limited and superficial deposits. The Peavino ores, composed

chiefly of carbonates and oxides, besides assaying largely in copper, contain a

sufficiency of the precious metals to defray cost of transportation to the seaboard,

when, as will be the case in the course of next year, railroad transit can be had.

In the metalliferous portions of these veins free gold can frequently be detected by

the unassisted eye
;

• particles of this metal being sometimes found on the surface

where the veinstone has undergone decomposition. The ores of this district give

by assay from 10 to 50 per cent, of metallic copper, selected samples often going

much higher. Small lots of the better class of ores have been found by working

tests to yield from 30 to 40 per cent, of metal. By an assay of these ores made

by Mr. Bicard, the following results were obtained :

Gold
Silver

Oxide of copper.

Peroxide of iron

Alumina
Sulphur
Carbonic acid.-

Silicia

Water
Loss

. 0005 $2 50 per ton.

.0200 7 85
34. 1000 135 00 “

2. 3200
.2200

1.3600
It. 2000
46. 6600
3. 8400
.2795

100. 0000 145 35 “

Some choice ores reduced at the English Company’s mill, seven miles distant

from the mines, yielded 100 ounces of silver to the ton. Smelting works

on the Swansea plan, with a capacity for operating 10 or 12 tons of ore daily,

have been erected in the district, plumbago., obtained from a bed of that mineral

near Washoe City, having been employed in their construction. This material

is abundant in the locality mentioned, and although not yet thoroughly proved,

there is good reason for believing it well adapted to this and similar uses. Sev-

eral other furnaces, some of them on a different plan, have been projected, and

there is a likelihood that one or more of these will be completed and in operation

in the course of a few months. It is probable, however, that the bulk of these

ores will be shipped to San Francisco for a market, or sent elsewhere for treat-

ment when the railroad shall have been completed to this point
;
an event that

promises to revive operations, now nearly suspended, enhance the value of claims,

and repopulate this eligibly situated and promising district. A town, also

named Peavine, was laid out in 1863, at the group of springs mentioned. It

contains several houses, and being adjacent to the mines, should the latter turn

out according to expectation, its growth will no doubt keep pace with their future

development.

The Walker River Copper Reg-ioh covers a considerable scope of country

lying between and adjacent to the east and west forks, of that stream. The prin-

cipal mines, so far as developments-extend, are distant from the latter in a westerly

direction, from 3 to 10 miles. This cupriferous belt has an average width of eight

and a length of about 25 miles. Within these limits some strong veins occur,

and here most of the labor and money laid out in that region have been expended.

Like the Peavine, this is an arid, sterile, and timberless district
;
the only water

in the immediate vicinity of the mines is afforded by a few small springs, while

the only vegetable products consist of a scanty growth of bunch grass, artemisia,

and a few other equally scraggy and worthless shrubs. There are, however,

scattered groves of pinon on the Pine Nut mountains a few miles to the west,

while the west branch of Walker river, in close proximity, and at all seasons a
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strong and rapid stream, supplies every requisite for reduction works. The volume
of water is ample for propulsive power, and also for floating down fuel and lum-
ber from the heavy pine and spruce forests 30 miles above. The veins here,
which are numerous, well defined, and of fair average dimensions, have a gener-
ally north-northeast trend, assay from 12 to 50 per cent, in copper, and from $15
to $30 per ton in the precious metals. Most of the country rock is of a calcareous
nature.. The ores embrace almost every variety, and often carry small particles
ol virgin metal. The first discoveries were made in this district in 1862, since
which time a good deal of work in a promiscuous way has been done. Although
several lodes have been opened to a considerable depth, it can hardly be said
that any have been thoroughly explored. Active exertions, except upon a few
claims, have been suspended for the past two years. On the Bewley mine an
incline shaft 6 feet by 10 has been sunk to a depth of 100 feet. From this lode
several hundred tons of ore have been extracted which gave an average yield of
nearly 40 per cent, of metal. It is well formed, has a thickness of about six feet,

has a northerly and southerly strike, and an easterly dip in conformity with the
prevailing pitch in the district. Other veins located near it and partially opened,
promise almost equally well. Upon the Constitution, Peacock, Ward, and
Weister lodes, some prospecting work has been performed with encouraging
results.. The former, which is the most extensively opened, exhibits a vein 16
feet thick, and carries ores that assay from 20 to 30 per cent, of copper, with a
large percentage of iron, and from $15 to $18 per ton in gold and silver. The
quantity of iron diminishes as depth is attained on the lode. The Ward andWeister lode, lying near the Constitution, and some 10 miles to the westward
of. the river, is about six feet wide, carries a pure gray sulphuret ore of high grade
with native copper, and from $25 to $30 per ton in gold and silver. The Pea-
cock, four miles, from the river, is a four-foot vein, impregnated with yellow sul-

phuret ore assaying about the same as that from the Constitution. In the foot
hills that flank theTollock mountains lying between the forks of Walker river,
as well as in the country contiguous to the main stream and that stretching along
the western.base of the Wassack range west of the Walker lake, occur numerous
copper-bearing lodes, which, judging from surface indications—none of them
having been much opened—will yet constitute a cupriferous field of considerable
extent and value. As in the district further west, a variety of ores is met with
in these localities. The facilities for transportation and reduction are about the
same.

In Battle Mountain district,* in the eastern part of Humboldt county, are
several deposits of the red oxide of copper. The Dunderberg, the principal lode
in.the district, consists of a mass of silicious rock and limestone nearly 200 feet
thick, permeated by numerous small veins of this ore, assaying throughout 50
per cent, of metal. Owing to the remoteness of the district, 90 miles north-north-
west of Austin, and about the same distance easterly from the settled portions
of Humboldt county, these deposits, though apparently rich and extensive, pos-
sess only a prospective value, since they cannot be opened to advantage or worked
with profit until, the railroad, to pass within 10 miles of them, shall be completed.
With that auxiliary they will probably command the means necessary for devel-
opment. The country about these mines, though generally barren, contains
some patches of good land, with a narrow strip of fertile bottoms along the Hum-
boldt river a few miles distant, to the north. Being without timber, however,
and the other agents essential to an economical reduction of the ores, the mass
of them will require to be shipped elsewhere for treatment. In the Volcano dis-
trict, Esmeralda county, at a point about 80 miles northeast of Aurora, have been
found, some of the heaviest and apparently richest copper lodes in the State. The
deposits at this place consist of well-defined veins, some of them of considerable

* See section on Eastern Nevada.
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magnitude, and of ore-bearing masses lying upon or projecting from the surface.

The top ores are carbonates, with a sprinkling of other varieties, and at greater-

depths sulphurets, the average assays of which indicate a fair percentage of cop-

per and the presence of from $25 to $30 per ton in silver, and from $2 to $10 in

gold. The region for a considerable distance around is forbidding and desolate

;

it is scantily supplied with wood and water, and wholly destitute of arable lands.

•Moreover, it is far removed from the line of any contemplated railway, and other-

wise unfavorably situated for the cheap extraction of the metals and exportation

of ores
;
so that an early development of its mineral resources, of which copper

forms but one, can hardly be anticipated. About 50 miles southeast of Volcano,

in the San Antonio district,, signs of copper manifest themselves over a consid-

erable scope of country. The ores at this place are said to be rich, 3
7et nothing

has been done to indicate the extent or probable permanence of the mines. One

of the ledges located here at a point two and a half miles east of Montezuma

Spring, called the Ruby, has a thickness of 12 feet, and, although it carries a

variety of metals, copper appears to predominate. In the Bolivia, Mammoth,

and Palmetto districts, as well as in numerous other localities in different parts

of the State, strong and well marked veins of copper ore occur. Although many

of these bear superficial evidence of permanency, no positive opinion can be pro-

nounced on this point, since only upon a few of them lias any work been done.

Upon none have explorations been prosecuted to decisive results.

SECTION IT.

METEOROLOGY, BOTANY, ZOOLOGY, ETC.

Of the climate of Nevada so much has been said elsewhere that it only remains

here to notice a few of what may be considered its meteorological peculiarities

;

among which the most remarkable are what have been denominated cloud hursts
,

a heavy precipitation of rain caused by the meeting of two clouds surcharged

with moisture. This phenomenon is thought to be produced through electrical

agencies, Chough not enough has been ascertained to settle this fully. Numbers

of these u cloud bursts ” occur every summer. They are most frequent in the south-

ern and western parts of the State. In some instances an immense amount of

water falls to the earthy in a few minutes, filling up gulches and sweeping away

everything opposed to its progress. Several lives have been lost and considera-

ble property destroyed in the State during the past few years through this cause.

The mirage
,
an optical illusion caused by saline particles floating in a heated

atmosphere, is often seen in great perfection on the deserts of Nevada. Some-

times it takes the form of lakes, with islands and headlands bathing in their lim-

pid waters
;
assuming, at others, though more rarely, the appearance of extensive

groves and wooded lawns, the whole so closely resembling nature that it requires

an effort of reason to dispel the illusion. The same or similar atmospheric con-

ditions sometimes so refract the rays of light as to distort and magnify in a

strange manner objects seen at a short distance. A sage bush viewed through

this medium has .the appearance of a large spreading tree, and the little cones

formed by the drifting sand loom like pyramids on the deserts.

Snow slides
,
though often happening in the Sierra, where they sometimes occur

on a large scale and with fatal results, are not common in the interior of the

State. Nearly every winter some unfortunate traveller loses his life in the Sierras

by being overwhelmed by these descending masses of snow.

Sand storms and sand clouds are regular features of the climatology of this

region. The former is brought about by certain strong winds, which, blowing

steadily for some days, so completely fill the air with sand and dust that it is
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impossible to see for more than a few rods. Respiration becomes labored, and
the atmosphere often grows oppressively warm during their continuance, which
rarely lasts more than a single day. The sand clouds or pillars are formed after
the manner of water-spouts, and consist of immense bodies of fine sand and dust
carried to a great height by a rotary and upward, but at the same time advanc-
ing, current of air, sometimes at a slow and again with a rapid pace. Frequently
these columns sway high in the atmosphere, and many of them can be seen at
the same time following each other in majestic procession arcoss the plains.

This region, like California, has its wet and dry seasons, though the latter is
scarcely so long or uninterrupted here as there, nor is the precipitation during
the wet season so great. Summer showers, accompanied with thunder and light-
ning, are more frequent in Nevadathan in California, though much lesscommon than
in the States east of the Rocky mountains.

Both the fauna and flora of Nevada lack fullness and variety. The indigenous
plants and flowers are few, while the animal kingdom, except in the department
of insect life, is barren almost beyond example. With the exception of the pine-
nut, a few wild currants and gooseberries, and one or two other inferior kinds of
berries, found only in a few localities, and none of them very plentiful, there is
little iii the vegetable world that civilized man considers eatable. There are few
or no wild plums, blackberries, strawberries, or grapes. The wild cherries found
growing on a scrubby bush in some of the canons are small, bitter, and astrin-
gent. The Indians find. many medicinal herbs and esculent roots, but neither
are much esteemed by white men. In the tule about the sink of the Humboldt
and Carson grows a species of cane which exudes a sweet sirup that, drying in
small lumps on the surface, forms a tolerable article of sugar. Wild flax and
tobapco are found occasionally growing on the hills, and along the Humboldt a
species of wild hemp is met with, having a long and stout fibre, which may,
with cultivation, come to form an important textile. The artemesia or wild sage,
a scraggy shrub growing from one to six feet high, is found nearly everywhere.
This species is worthless for anything except fuel, though there is a small white
kind of sage upon which cattle feed with avidity after it has been visited by the
first frosts of autumn. The cactus, growing but sparsely in the northern and
central parts of the State, is common further south, where, also, the mesquit tree
abounds. Game, with the exception of sago hen and hare, is scarce in all parts
of the State. There are no wildcats, panthers, bears, or other animals that can
justly be called beasts of prey. The nearest approach to these are the coyote
and wolf, of which there are a few in all parts of the country. On some of the '

more lofty ranges are to be seen occasionally small herds of mountain sheep.
These animals are shy and fleet, keeping usually in the more rugged and inac-
cessible parts, of the mountains. The beaver, otter, martin, foxes, fishers, and
other fur-bearing animals that drew the trapper into this region in the early day,
have, nearly all disappeared, and now rarely fall a prey to the hunter. About
the sinks and lakes geese, ducks, cranes, and pelicans are, at certain seasons of
the year,, plentiful. These, with the sage hen, raven, an occasional eagle, and .

a sprinkling of small birds, comprise all there is to represent the feathered race
in the country. Reptiles are also scarce, and are mostly confined to a few horned
toads, spotted lizards, and snakes, of which the only venomous kind is the rat-
tlesnake.
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SECTION V.

SOCIAL, INDUSTRIAL, AND EDUCATIONAL PROGRESS.

In all these departments Nevada has made rapid and gratifying progress.
Her population is distinguished for industry, order, and a ready obedience to
lawful authority. Already nearly 30 church edifices have been erected in the
State, at a cost ranging from $2,000 to $40,000 each, and an aggregate expense
of about $300

,
000 . These represent the leading Christian denominations, and

are in some cases spacious and handsome buildings. Numerous well conducted
schools have been established under an enlightened educational system, for the
support of which liberal provision has been made by the State. There is also
a number of academies, seminaries, and high schools sustained by private pat-
ronage.

.

Capacious halls for literary, social, and benevolent purposes have been
erected in all the large towns, several of which are supplied with gas and water
works and commodious buildings for municipal uses. Besides many minor indus-
trial establishments, several large foundries and machine shops have been erected
in the vicinity of Virginia, and one, also of considerable capacity, at Austin,
near the centre of the State. A salt mill, an acid factory, and a tannery and
pottery speak of the diversified pursuits now obtaining a foothold, and a well-
patronized press, issuing five daily and as many weekly journals, indicate the
intelligence and enlightenment of the people. Of the agricultural capacities
and products of the country so much has been said elsewhere in this report that
they need' only be glanced at in a summary way in this connection. The entire
amount of land, arable and grazing, enclosed in the State may be roughly esti-
mated at 150,000 acres, of which one-quarter at least is planted to grain, giving
an average yield ot about 20 bushels to 1. Nearly every cereal grown in the
most favored regions elsewhere can, with proper care, be successfully grown here.
Even the more delicate fruits common in the temperate zones, such as perns,
peaches, and grapes, can be raised in Nevada if the soil and site be judiciously
selected and their culture properly attended to, while in the matter of vegetables,
except the more tender kind, no country can produce them with greater facility
or ot better quality if the requisite attention be paid to their culture. Besides

* tlje vegetables and grain raised in this State, large quantities of butter and
cheese are annually produced, and these commodities are very justly esteemed
for their excellent flavor. Taken in the aggregate, the amount of stock kept in
the State is quite large; the neat cattle number between 11,000 and 12

,
000 , and

the horses and mules kept for farming purposes and draft about 6,000, besides
between 3,000 and 4,000 sheep and about the same number of swine. The
ranges of mountain pasturage found in many parts of the State, with an almost
universal absence of weeds, burs, and wild animals to injure the wool and endan-
ger the lives of the flock, should recommend this conntry to wool growers and
sheej) herders abroad. The tule lands furnish a good field for raising swine.
r

l iiese animals thrive well on the root ot that rush, even without other food.
It'is estimated that there were 75,000 tons of hay cut and 6,000 tons of grain
raised^ in the State the present year, besides sufficient vegetables for home con-
sumption. There are three flour mills, one in operation and twTo in course of
erection

;
24 saw-mills, driving 35 saws, and having a capacity to cut daily from

5,000 to 20,000 feet of lumber each, or an aggregate of 180,000 feet. The
most of these mills are propelled by steam. Their cost ranges from $5,000 to

$15
,
000

;
total cost, about $175

,
000 . The number of quartz mills and reduc-

tion works in this State, including* such as are in course of erection, having their
machinery and material on the ground, with the prospect of an early completion,
may be set down at 160 . The most of these mills are driven by steam, the whole
carrying an aggregate of about 1,300 stamps. The individual cost of these
establishments varies from $3,000 to $950

,
000

,
the cost of the greater part rang-

21
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ing from $40,000 to $60,000 each, though, quit© a number have cost $100,000,
and several much larger sums. At the present time nearly all of these establish-

ments are in constant and profitable operation. None of those completed and
in condition to do good work are idle. About 60 miles of ditching, the most of

it of large capacity, has been constructed in the State for the purpose of con-

ducting water to points where required for the use of mills or for domestic wants,

besides a large amount of work expended on other projects of this kind but par-

tially completed and a multitude of smaller ditches dug for irrigating purposes.

Over 1,000 miles of toll-road, some portions of it very costly, has been built,

either for subserving local necessities and wholly within the State, or for the

purpose of improving thoroughfares over the Sierra, or connecting those with

points in the interior. The sums expended on account of these improvements
amount in the aggregate to scarcely less than a million of dollars

SECTION VI.

DOUGLAS COUNTY.

This county, named after the late Stephen A. Douglas, is situate centrally on
the western border of the State, having Onnsby and Lyon counties on the north,

Esmeralda on the east, and California on the west and south. It has an area of

about 1,500 square miles, forming in this respect the fourth county in the State,

though it contains more valuable timber land than any other, except Washoe, as

well as a greater quantity of good agricultural land in proportion to its size. In'

1861 it contained a population of 1,057
;
the present population is about 2,000.

The western part of this county is covered by the Sierra Nevada mountains, and
the eastern by the Pine Nut range, Carson valley, embracing about 200 square

miles' lying between them. About one-tliird of this valley consists of good
farming and meadow lands

;
the remainder consists of gravelly and sandy sage

barrens, the most of it incapable of producing good grain crops, even with the aid

of careful culture and irrigation. There are in this valley several thousand acres

of tule land, which by diking and drainage might be converted into valuable pas-

ture and hay lands. With the exception of about 2,000 acres of arable land

lying in Jack’s valley, one mile northwest of Carson, nearly all the tillable soil

in this county is embraced within the limits of the latter, or the mountain ravines

tributary to it. Outside of these, Douglas county possesses a generally rugged
surface and a barren soil, the latter incapable, except where covered with forests,

of producing anything beyond its native growth, the artemesia, and a scanty

crop of bunch grass. Much of the soil on the hills and mountains would grow
fair crops of grain could it be irrigated, but for this there are, unfortunately,

but limited facilities. Carson river, flowing centrally through the valley, together

with the numerous streams coming down from the Sierra, afford, to a certain extent,

means for irrigation and for the propulsion of machinery* To the latter use a

sufficiency of it has been diverted for driving the machinery of six saw mills

and one flour mill, without more than partially appropriating the power that

could* be obtained. These mills, including also a steam mill situated in the

western part of the country, cost in the aggregate about $40,000, and have
a united capacity for cutting 50,000 feet of lumber per day. The timber

lands, from which a good article of lumber can be made., amount to between

60,000 and 70,000 acres within the limits of the county. This timber is situate

on the Sierra Nevada. The Pino Nut range contains only scattered groves of

pifion, the greater portion of it is destitute of even this. There are no quartz

mills in this county. As yet no productive mines have been developed within

its boundaries. Agriculture, hay making, and stock ranching constitute the
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principal pursuits of its inhabitants
;
the number of work horses ancl mules con-

tained in it being estimated at 800; the neat cattle at 1,800, and the swine’ at

400. Much poultry is also kept by the farmers, and considerable quantities of

butter and cheese are made annually. The amount of hay cut here in 1866
reached 15,000 tons

;
the grain raised was estimated at 570 tons. Thirty thou-

sanda acres of land have been enclosed, of which between 6,000 and 7,000 are

under cultivation. Douglas is well supplied with wagon roads. The extensive

valley occupying its centre, and the numerous mountain passes leading out of it,

favor their construction.- Genoa, the county seat and only town in the county of

considerable size, contains about 400 inhabitants. Besides a brick school-house

and two churches, it contains a handsome court-house erected at a cost of $20,000.
The value of taxable property in the country is estimated at $600,000. There
are numerous hot springs situate in and along the margin of Carson valley, but
none of them are of a magnitude or possessed of other features requiring special

notice.

While, as observed, no mines have been developed to a productive state in this

county, it is believed to contain some valuable cupriferous, if not also argen-

tiferous, lodes, upon some of which a large amount of exploratory labor has
been expended. Commencing in 1859, several mining districts have since been
laid out in the county, the earlier with a view to operations on silver-bearing

lodes
;
one or two, more recently erected in the eastern part of the county, for

the purpose of securing and working the copper veins existing at that point.

These latter districts, and oncf or two others, are all that still maintain their

organization. The rest, created under excitement and insufficient exploration,

have long since been abandoned. For fuller information touching these cup-

riferous lodes the article on copper may be consulted. The Eagle district, situate

on the Pine Nut range in the southern part of the county, contains a number of

quartz veins, some of them displaying prominent outcrops. In the work of

exploring two of these ledges, the Peck and the Mammoth, a thousand feet of

tunneling has been run. Operations, commenced in 1860, were continuously

prosecuted for four or five years thereafter, and although the ledge has been pene-

trated in these claims at a considerable depth, no paying body of ore has been
developed. It is said the work, for some time suspended, is to be resumed.

Already about $100,000 have been expended upon these two claims, from neither

of which has 'any amount of millable ore been extracted. Adjoining Douglas
on the south are situate Markleyville, Mogul, Monitor, Silver Mountain, and
several other less important districts, all silver-producing and lying east of the

Sierra, though in Alpine county, California. They are located on tbe head-waters

of Carson river, distant from 20 to 40 miles from Genoa. In the vicinity of tbe lat-

ter place is a district bearing the same name and stretching along the base of the

Sierra, in which a good many claims were located about six years ago. Here
afterwards a large amount of work was done and money expended, but with no
very determinate results. The outlay at this point, divided among some ten or

twelve companies, could scarcely have been less than $200,000, over 3,000 linear

feet of tunnelling having been excavated, besides other work done. For the past

year or two operations have been suspended, and, as is generally supposed, with

no prospect of an early resumption. Could a heavy body of moderately- rich

ore be found at this spot it could hardly fail to impart value to these mines,

owing to the cheapness with which it could be worked by reason of their prox-

imity to wood and water. The prospect, however, of reaching even this result

is not encouraging. In a range of low hills at the north end of Carson valley

some small veins of gold and silver-bearing quartz were found about a year ago.

Upon these several shafts have been sunk, and in the limited operations conducted

at this place is to be found nearly all the work now being done upon mines within

the bounds of this county.
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SECTION VII.

OEMSBY C OUNTY.

This county, which adjoins Douglas on the north, takes its name from William

Ormsby, an early settler on the eastern slope and one of the founders of Carson

City. Though of small dimensions, devoid of productive mines, and containing

but a moderate amount of arable land, its central and otherwise eligible situa-

tion, extensive pineries, and ample water power have built up within it important

industries, rendering the population among the most thrifty in the State. Carson

City is the capital of the State, and has been selected for the site of the United

States branch mint. The census report of 1861 showed the county to contain

2,076 inhabitants, a number now increased to about 2,500, of whom two-thirds

perhaps reside in Carson City, and a sixth in Empire, a milling hamlet, situate

on the river three miles east of Carson. A large proportion of the inhabitants

are engaged in teaming, lumbering, and cutting fire-wood. Three-fourths of the

county is covered with mountains. The Sierra occupies the western and the

Pine Nut range the eastern parts. These mountains are here timbered as in

Douglas county, and the broad and sandy plain, fertile only in its western part,

known as Eagle valley, lies between them. Across from south to north runs the

Carson river, affording good water-power and an easy channel for floating down saw-

logs and fuel from the forests about the head-waters of this stream. The quan-

tity of these materials thus brought down to Empire amounts to 5,600,000 feet

lumber and 5,000 cords of wood annually. The streams issuing from the Sierra

also supply a considerable amount of propulsive power, besides furnishing Carson

City with water for domestic uses, and the arable land about it, of which there

are several thousand acres, with means for irrigation, nearly the whole of this

water having thus been utilized. A considerable amount of lumber is made
in this county. The forests of pine and fir with water power in their midst, and
the proximity of the Comstock mines, insure a constant market and supply

many advantages for carrying on the business. The wood lands consist of about

20,000 acres of large timber, situate in the Sierra, and 2,000 or 3,000 aores of

scattered piiion fit only for fuel. About 2,000,000 feet of lumber and 14,000

cords of wood are annually cut within the limits of the county, besides that

floated down the Carson.- There are three saw-mills in the county, built at an
aggregate cost of $30,000 ;

daily capacity 40,000 feet. About 6,000 acres of

land are under fence, of which 200 are sown to grain and 100 planted with vege-

tables. Last year 200 tons of hay were cut and 180 tons of grain raised, 25 of

wheat, 50 of oats, and 105 of barley, the average yield being nearly 40 bushels

per acre. This is about the proportion -in which these several kinds of grain are

raised throughout the State, though this yield is much above the average. The
county contains 430 horses and mules, 700 head of neat cattle, 200 of which are

milch cows and 450 work oxen, 250 sheep, and 500 swine. A tannery and acid

works at Carson City, with sandstone quarries near by, together with lime and char-

coal burning, and the several pursuits already mentioned, give to this county a more
varied industry than is common elsewhere in the State. The acid works have
engaged in the manufacture of sulphuric acid, an article employed in the benefi-

ciating of silver ore, with fair prospects of success. About 2,000 pounds of

sulphur, procured from the beds in Humboldt county, are consumed here weekly.

The sandstone quarries yield a good article of building material. It is easily

gotten out and is readily shaped by the chisel when first quarried, but hardens

on exposure to the atmosphere. The United States branch mint is constructed

of tins stone, as are also the penitentiary, county buildings, used for State pur-

poses, and many of the better class of edifices in Carson City. Near the town
are two large hot springs, one of which lias been handsomely improved for

bathing purposes. Eive miles to the northeast is a bed of white marble, very
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pure and easily •wrought. Granular limestone is found at several places. Cop-
per, iron, and coal are among the mineral products of Ormsby, as elsewhere

related. There are eight quartz mills in this county, five driven by water and
three by water and steam, the whole carrying 175 stamps and costing $450,000.
They are all kept running on ores from the Comstock vein. The Mexican, one
of the largest of the number, has been engaged for some time past in working
over the sulphurets which for several years had been accumulating in the com-
pany’s reservoir.

Although numerous mining districts have been laid of!' in this county, some as

early as 1859, and a large amount of work done on a few of the ledges located,

no mineral deposits of value have been reached, nor has much attention been
paid to the business of mining for the past few years. In the Eagle district, the

earliest erected, lying along the base of the Sierra west of Carson City, several

lodes were located in 1859, some of which having been extensively prospected

the following year by means of shafts and tunnels, and not turning oat according

to expectation, the whole was abandoned. The next season a fitful interest was
awakened in regard to supposed valuable discoveries made on the bald hills south-

west of the town, which having led to the locating of many claims in that neigh-

borhood, eventuated, soon after, in their total abandonment, since which time

nothing further has been done either towards locating or working mines in the

district. The same year the Clear Creek district was the scene of much excite-

ment and activity. Extensive mining grounds were taken up and prospecting

operations initiated. Here a number of long tunnels were afterwards driven

and deep shafts sunk, but none of them availed to reach ore deposits of a remu-
nerative kind, and the district, under an absence of population and an entire

cessation of labor for several years, is considered practically abandoned. In the

Sullivan district, east of Carson river, organized in 1860, there were many locations

made and much desultory work done during that and the following year
;
and

although some of the lodes proved highly auriferous in spots, they failed, so far*-

as penetrated, in the matter of persistence and regularity. Another drawback
upon the success of these mines was at that time experienced in the absence of

mills for working the ores, which were, therefore, unavailable, compelling claim-

holders who were without means to suspend work, leaving the problem as to the

character and value of these lodes still unsolved. The ores in most of these

districts carry considerable copper, and in some cases a notable percentage of

free gold. Washings for the latter metal have been found remunerative at

several localities in the county. At a spot three miles west of Carson sluicing

operations were for some time carried on, having been in progress until recently.

Although no regular vein was found, the surface earth gave fair returns in free

gold.

SECTION VIII.

WASHOE COUNTY.

This county takes its name from the tribe of aborigines who formerly inhab-

ited this part of the State. It lies north of Ormsby
;

its western portion covers

a large and well timbered section of the Sierra, and its central a chain of fertile

valleys, of which Washoe, Pleasant, Steamboat, Truckee and Long are the

principal. With the exception of these valleys, which contain about 150,000
acres of farming and grass lands and the timber lands mentioned, nearly the

entire county consists of sage plains, rugged hills and mountains. The most of

it is arid, barren, and unfit for cultivation, the only vegetable growth found

upon it being a sparse crop of bunch grass, and in a few spots groves of scrubby
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pine. Tim valleys, however, are extremely fertile, and with careful cultivation

and irrigation are made to produce hay, grain and vegetables. Considerable

quantities of butter and cheese are also made. At the south end of Washoe
valley is situated a shallow lake five miles long and two wide, the surplus waters

of which run through a slough and are made to do service in driving several

quartz mills at Washoe City, a few miles below. The numerous streams falling

from the Sierra are also employed for propelling quartz and saw mills located

along them. Pleasant valley, a. qmall but fertile basin, lies two miles north of

Washoe. Steamboat valley, the site of the hot springs elsewhere described, lies

throe miles north of Pleasant valley. It contains some good land, opening eight

miles below the hot springs into the Truckee meadows, a. tract embracing several

thousand acres of partly arable and grass lands. The population of this county

numbers about 3,000. It contains several small towns, of which Ophir, situate

near the mill and reduction works of the Ophir Company, has 500, and Washoe
City, the county seat, three miles further north, 800. Franktown, Galena,

Crystal Peak, and Glendale—the latter two on the Truckee—are small agricul-

tural and mining hamlets containing from 100 to 200 inhabitants each.

While the wealth of the county consists largely of its agricultural resources;

the business of lumbering and quartz milling is also extensively engaged in.

The annual product of hay amounts to about 7,000 tons, and of grain to 1,500

tons. There are 800 horses and mules and 1,000 head of neat cattle in the

county, nearly half of the latter being milch cows
;
sheep and swine number

about 500 each. There are 20,000 acres of land enclosed, of which 4,000 are

under cultivation. There are 15 saw-mills, most of them driven by steam power

;

the whole cut about 1,300,000 feet of lumber per month, besides lath and
shingles, for making which several of them have machines, attached. In addition

to this, 400,000 feet of hewn timber and large quantities of cord wood are cut

for the Virginia market. Although this county, like Douglas and Ormsby, is

4without productive mines, there are ten quartz mills within its limits, several of

which are' large and first-class in their appointments. The Ophir Company’s
mill carries 72 stamps and cost half a million of dollars. Dall7

s mill at Frank-
town, burnt last spring but since rebuilt, carries 60 stamps and cost a quarter of

a million. Most of these mills are propelled by steam
;

several employ both
steam and water. They carry, in the aggregate, 281 stamps, and cost $1,420,000.
With the exception of the English Company’s mill on the Truckee, built in

advance of mining developments, all these establishments are now running on
Comstock ores, and generally with remunerative results.

The amount of taxable property in the county, in 1861, was $1,140,000; in

1863, $2,527,500, and is now believed to be at least $3,000,000. There
have been 30 miles of canal built for conducting water to mills and other enter-

prises of this kind projected, some of which may be carried out. Although
abounding in metalliferous lodes and mineral deposits of different kinds, the county

is still without ore-yielding mines, a circumstance attributable, in the case of gold
and silver-bearing lodes, partially

,
to the barrenness of the latter in their upper

portions, and in part to the superficial and ill-directed character of prospecting

labors. Of the deposits of copper and coal, mention has been made elsewhere.

A number of mining districts have at various times been .formed, some of them
as early as 1859, the year of the silver discovery. In the spring of 1860 the

Argentine district, lying in the range of mountains east of Washoe valley, was-

erected; and although the ledges there have periodically since been the subjects

of sanguine expectation, the ore procured from them has done little towards
meeting the expenses incurred in their partial development. Scarcely any work
has been done in the district for the last three years, and the lodes can
hardly be said to possess any present value. The history- of this, the first dis-

trict formed, will servo to illustrate that of all others subsequently erected, in

every one of which the high hopes at one time entertained failed of final realiza-
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tion. Of the many claims located throughout the county nearly all may he
considered abandoned, nor is it probable that work will ever be resumed on more
than a few of them. The quartz veins, though of fair size, are generally hard
and vitreous, the country rock being mostly metamorphic slate and granite. The
ores are usually impregnated with compounds of iron and copper, carrying also,

in some cases, a small percentage of sulphuretted silver, with particles of native

metal and a sprinkling of free gold. So much of the latter has been found in

the earth at several points as to afford fair surface digging for a short time. In
the Wisconsin district, at the south end of Washoe valley, several companies
made wages for a period of some months, sluice-washing the auriferous ground
at that place. The Galena district, as its name implies, abounds in the sulphuret

of lead, which here occurs in the shape of an argentiferous galena. The metal
extracted from it assays about $200 per ton in silver. The vein matter carries

from .20 to 60 per cent, of metallic lead. Between the walls of the veins and the

gangue rests a thin stratum of arsenical pyrites, so placed, however, as to render

their mechanical separation easy. Upon several of these lodes work has been
done. The Alford lias been explored by means of a tunnel several hundred feet

.long and an incline shaft sunk at its terminus. Various attempts have been
made to reduce this ore by smelting, none of which have met with entire success.

The principal lode having lately passed into the hands of a company possessed

of ample means and the requisite skill, better'results, it is believed, will be reached

through the efforts now about to be made for smelting it on a large scale. The
Silver Peak district, besides the beds of lignite there found, contains a number
of metalliferous lodes, some of which prospect well in the precious metals. The
facilities enjoyed through the forests and water power at that place will secure

the working of low grade ores with profit, if only the quantity be large and easily

procured. A lot of ore taken from the Truckee Ophir, a large ledge and the

only one yet much opened, was found to yield by mill process at the rate of $30
per ton in gold and silver. A town has been laid out near these mines which,

as it is within two miles of the Truckee river and the Central Pacific railroad,

and surrounded with forests, has the promise of growth. Several saw-mills in

the vicinity already find market for all the lumber they can make, and, with the

railroad completed, quantities of this article will probably be manufactured at

tlris point.

SECTION IX.

STOREY COUNTY.

This county, named in honor of Captain Storey, who lost his life in the Indian
fight near Pyramid lake, in the spring of 1860, is not only of limited extent but
extremely barren, containing a smaller amount of good land, less timber, and
fewer streams than any other in the State. It is, in fact, without agricultural,

lumbering, or even milling resources, except in the latter case where some have
been supplied by steam. The only pasturage is that afforded by the bunch-
grass—short-lived and scanty at best, since there is little

-

of it except on the

mountains, and when once eaten off does not readily grow up again the same
season. Originally there was a sparse growth of pinon on the hills about Vir-

ginia, but it is now nearly all cut away, leaving both the town and the mills

dependent on outside localities for fuel. Nearly all the northern and western

part of the county, embracing fully three-fourths of its area, lies on the high and
barren chain of mountains known as the Washoe range, and which, commencing
near Carson City, e'xtends to the Truckee river, forming a sort of spur or off-shoot

of the main Sierra. Situated along the eastern slope of this range, about half-
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way up its side, and running parallel witli its longitudinal axis, is tlie Comstock
lode, witli Virginia City built immediately over it, and Gold Hill, half a mile

further south, a little below the line of its strike.* The eastern part of the county

is composed of the desolate sage barren stretching from the Carson north to the

Truckee river—a treeless, arid and sandy waste, alike destitute of vegetable and
animal life. Storey, like all its sister counties, lias been the theatre of numerous
mining excitements, leading to the creation and sudden peopling of new districts

to be almost as suddenly abandoned and soon after forgotten. In this manner
at least a dozen districts have first and last been formed, scarcely any of which
continue to maintain their organization or are recognized as having a legal

existence. Still there are a number of districts in the county besides those of

Virginia and Gold Hill that continue to be recognized as valid, and in some of

which, as the American Flat and Flowery, there is much work being done, and
in a few instances with satisfactory results or good prospects of ultimate success.

The amount of land enclosed by fence does not exceed 5,000 acres in the county,

of which 1,000, perhaps, are under cultivation, a good share of it being planted

with vegetables, which in a few choice localities are found to do well. Some
attempts at raising fruit in a small way have also been attended with success.

About 100 tons of hay are cut yearly in the county, but as yet no grain has been
raised. Storey contains about 1,000 head of work-horses, and mules, 500 neat

cattle—one-half of them milch cows—100 sheep and 400 swine. An immense
number of beef cattle, sheep and hogs are slaughtered here annually, the most
of which are driven in from California. For its size there is a great extent of

costly toll road in this county, several hundred thousand dollars having been
laid out in this class of improvements, some of which return large revenues to

the owners. The assessable property in the county amounted for 1866 to

$6,343,353, the estimate for the present year being about $7,000,000. Storey

county contains 63 quartz mills carrying 665 stamps, all, except two or three of

small capacity, driven by steam, the aggregate cost of the whole being $3,500,000.

The population, which in 1861 reached 4,500, is now estimated at 12,000.

SECTION I.

LYON COUNTY. *

Lyon county, named after General Lyon, who fell in Missouri during the late

rebellion, bears a strong resemblance in its general features to Storey, except

that it contains a considerable tract of pinon on the Pine Nut range, occupying
the eastern part of the county, and a belt of good land situate along the Carson
river running through the centre. A multitude of ledges have been located in

the various mining districts formed from time to tune within the limits of this

county, the money expended upon which has amounted in the aggregate to mil-

lions of dollars; yet, with the exception of the Daney mine and some small lodes

along Gold canon, nothing affording a steady supply of pay ore has been developed
in the county, though there are unquestionably many lodes that a more persistent

mode of exploration might have brought to a paying point. The only districts

in the county that continue to maintain an organization are the Devil’s Gate, the

earliest formed, the Blue Sulphur Spring, Brown’s Indian Spring, and Palmyra,
in none of which has much active mining been carried on for the past three years.

Of the coal deposits situated in the Pine Nut mountains a description will be found
in the article treating of that mineral. In the absence of productive mines, milling,

teaming and wood-chopping have become the leading pursuits of the inhabitants,

* See Section XVI, on tho Comstock lode.
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very little attention being- paid to agriculture, as, indeed, there is but little arable
land in the county. Tk*e hay cut amounts to about 1,000 tons annually; the
grain raised to 100 tons

;
a good many vegetables of fine quality being also raised.

Lyon contains 500 horses and mules, 200 head of neat cattle, 100 sheep, and
150 swine. About 5,000 acres of land is fenced in, of which 1,500 is- under
cultivation. The inhabitants, numbering 1,650 in 1861, are now estimated at
2,500. There are 41 quartz mills in the county—13 driven by water, 22 by
steam, and six by water and steam—the whole carrying 600 stamps and costing
$1,500,000. The only considerable towns in the county are Silver City in Gold
canon, and Dayton on Carson river, each containing about 1,200 inhabitants.

SECTION II.

EOOP COUNTY.

This county, occupying a long and narrow strip of territory in the northwest-
ern part of the State, is named after Isaac N. Hoop, an early settler in Honey
Lake Valley, and at one time governor of the Provisional Territory of Nevada.
It was at first called Lake, having been changed to Roop in 1862. The county
has never been organized, but is attached to Washoe for judicial and political
purposes. .At the time it was first erected, in 1861, it was supposed to embrace
within its limits Honey Lake valley, the only settlement in it. The adjustment
of. the boundary line between Nevada and California, in 1863, having throwm
this valley into the latter, left this county almost without population. The
settlement since then of Surprise Valley, in the extreme northwestern part of the
State, has brought within the boundaries of Roop a population of several hun-
dred, a number which is likely soon to be further augmented, as the county is
reputed to be rich in mineral wealth, and there are known to be considerable
tracts of good land in the northern part still open for occupation. This region,
including also the northern and western parts of Humboldt county, has for
a long time been infested by a vicious race of Indians, whose presence has
tended greatly to retard its exploration and settlement; but as these savages
are now pretty well subdued, the country is likely in a short time to become
more thoroughly prospected and its value for mining and agricultural purposes
more fully ascertained. The greater portion of it is undoubtedly very barren and
forbidding, consisting for the most part of rough, arid, and timberless mountains,
or equally dry and sterile plains. All accounts, however, agree in representing
Surprise valley as being extensive and fertile, and one of the finest districts, both
for

.

stock-raising and grain growing, in the State. This valley, a portion of
which lies in California, is 50 miles long and from 10 to 15 broad. It extends
north and south

;
contains three lakes which cover nearly one half its area. It

is walled in on the west by a lofty spur of the Sierra Nevada, having a range
of. low rolling hills on the east. The mountains on the wrest are well timbered
with white and yellow pine, 'and along their lower slopes with cedar. The
arable land lies along the base of this range and between it and the lakes, having
a gentle declivity towards the latter, and is covered at all seasons of the year
with a. luxuriant growth of blue-joint, clover, timothy and rye grass, some of
which is six and seven feet high, and standing so close that in places four tons
of hay can be cut to the acre. Across this alluvial belt, which is several miles
wide, course every few miles streams of pure cold water, affording propulsive
power and the facilities for irrigation. The land is light, warm, and easily culti-
vated, and produces with little trouble prolific crops of grain. The planting of
1866 yielded an average of 50 bushekt of wheat and nearly 60 of barley to
the acre. The grain is clean and heavy. This year the crops, under more
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extensive planting-, Pave been equally good. Vegetables can be grown with
very little care. The climate of this valley is mild and healthful. Very little

snow falls in winter, and sickness amongst the inhabitants is of rare occurrence.

Stock require, neither shelter nor fodder in the winter, but are able to keep fat

the year round on the native grasses. There are at the present time about
10,000 head of cattle, and 3,000 horses grazing here, many of which having been
driven in from California for the purpose of being recruited, will, as soon as they
become fat, be taken away. The population numbers' about 2-50, and is con-

stantly increasing, as the settlers feel safe under the military protection now
extended to them, against further Indian depredations. Along the base of the
mountain on the west side of the valley are a multitude of warm springs, some
of them remarkable for their depth and volume. Tree gold has been found in

small quantities on several streams in this part of the country, and there is reason
for believing that both vein mining and surface digging will yet be carried on
here with profit. With a mining population to consume the products of the

fanner, this region could scarcely fail to fill up rapidly with a hardy and pros-

perous people.

SECTION XII.

HUMBOLDT COUNTY.

This county, named after the principal river running through it, ranks among
the larger counties of the State. Its western half is covered with sandy deserts,

low ranges of monutains, isolated hills, and extensive alkali flats, converted in

the wet season into mud lakes. The northern and eastern portions consist of

lofty chains of mountains, broken towards the northeast into irregular masses,

and runnfng in the southeast in narrow parallel ranges separated by valleys of a
similar conformation. Taken as a whole the region is dry, desolate, and but
illy supplied with grass and water. Timber is also very scarce in most parts of

this county, there being none fit for lumber. The only trees found here are the
pinon and a scrubby species of juniper, the latter of little value even for fuel.

The quantity of agricultural land is also comparatively small, being confined mostly
to the valleys of the Humboldt river and of Weniessa, Umasliaw, and Weather-
low creeks, with some isolated spots of good soil in the larger valleys and at the

'

entrance to the mountain canons. Bunch grass is found nearly everywhere
except on the alkali flats and arid deserts, though in many places it is much
scattered and far from abundant. High basaltic table lands cut by fissure-like

chasms, constitute a feature in the northwestern part of the county. In many
of these depressions, which have precipitous sides varying from 200 to 1,000
.feet high, are small alkali lakes, the beds of which become perfectly white on
drying up in summer, from the depositions of magnesia, salt, and soda left

behind. To the south of this region occur in their greatest extent the mud lakes
peculiar to the geography of Nevada, in the midst of which is situated the
Black Rock mining district, the Pueblo and Vicksburg districts, the only ones
in this part of the State, lying further north and very near the Oregon line.

Humboldt county contained, August, 1861, about 400 inhabitants. The present
population is estimated at between 1,200 and 1,300, not so many by one-lialf as
it was four years ago, a falling off due to the great disadvantages under which
the mines hero have to be opened rather than to the poverty of the mines them-
selves. Among these disadvantages the lack of timber, and in some localities

of even wood for fuel, and the cost of freights stand foremost. When the Pacific
railroad, striking through the very heart of the Humboldt mining region, shall

have been completed, thereby obviating in some measure these difficulties, this



WEST. OF THE KOCKY MOUNTAINS. 331

section must receive an impulse that will awaken the energies of the inhabitants

and restore the confidence once felt in the district. It is estimated that there

are 200,000 acres of arable land in the comity, much of which is now a natural

meadow, being covered with a coarse species of grass, and all of which could,

with irrigation, be made to produce crops of grain or the cultivated grasses.

Without artificial moisture but little of the soil is capable of maturing either

grain or vegetables, though with its aid both can be grown. There is nearly

everywhere pasturage enough both winter and summer for a small amount of

stock, or for a large amount if the latter be sufficiently scattered. The stock is

estimated at 500 head of horses and mules, 400 head of neat cattle, 200 sheep,

and 300 swine. There are 15,000 acres of land enclosed, 4,000 under cultiva-

tion*, 3,000 tons of hay are cut, and 1,000 tons of grain raised annually, the

most of them in Humboldt and Paradise valleys, the latter embracing between
20,000 and 30,000 acres of well-watered aud fertile farming land. Here a
number of settlers have located during the past three years, nearly all of whom
are doing a thrifty business raising grain and vegetables, or in cutting hay for

the Humboldt and Owyhee markets, or for supplying the military post estab-

lished in the valley. The yield of the cereals here is
.

prolific, both grain and
vegetables being grown without much trouble. Even the wild rye on being cul-

tivated produces a large and plump berry. The barley sown on sod freshly

turned up yielded last year at the rate of 23 bushels to one, and of 1,100 acres

of barley, and 1,300 of wheat grown in the valley the present year, the yield

has been equally good. Barley delivered on the farms sells at the rate of about

$2 50 per bushel, and wheat at about the same, though the price of the latter

will now probably depreciate, as a flour mill is about being erected in the valley.

The quantity of grain . raised here in 1866 amounted to 33,000 bushels, the crop

the present season being still larger. So green does the grass remain, and so

genial is the climate in this valley, that good hay can be made in the month of

December. The principal towns in the county are Unionville, the county seat,

with a population of 400, Star city, 300, apd Humboldt city, 100; besides which
there are several mining hamlets numbering from 40 to 60 inhabitants. Some
of these towns contain a number of fine buildings, which being erected at a
time when labor and material were very expensive, have cost large sums. The
most noteworthy improvement in the county is the Humboldt canal, designed to

take water from the river and introduce it into or near the mines, and now in

course of construction. This work is more than half finished, and will, when
completed, be 80 miles long, 15 feet wide, and 3 feet deep, carrying water

sufficient to drive at least 600 stamps. It will cost, construction of dam included,

a little over $1,000 per mile. The route of this canal lies near many of the

best mines in the county, and must, when these come to be developed, prove a

very valuable and important property in a country having so little fuel for gen-

erating steam power. Already this work has been rendered to some extent

available for the propulsion of machinery. There are. 12 quartz mills in the

county, two of them provided with furnaces for smelting the ores, the whole

number carrying -112' stamps and costing $400,000. Of these mills, nine are

propelled by steam and three by water. The power for driving one of these

mills recently constructed is obtained by damming up the outlet of Humboldt
lake, by which means a sufficient force is generated for carrying a large number
of stamps, and which it is intended shall be applied to that purpose should the

ores of the Desert district, on which the present mill is to be run, prove remu-

nerating. Many of the ores in this region are so mixed with lead, antimony, copper,

and other refractory agents as to require smelting, for which purpose several

establishments have already been erected and are in operation. Two of these,

the one situated at Etna, and the other at Oreana, on the Humboldt river, have,

aftet many difficulties, succeeded to such an extent that the business is now remu-

nerative, the shipments of bullion from them amounting to $3,000 per week.
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The crude metal turned out by smelting consists of lead, silver, and antimony,

which is then passed through calcining- and refining furnaces, whereby the silver

is liberated from the base metals, coming out from to /qVo ^ne - Much of

the crude metal is sent away, as it will not pay for refining here where the

expenses are so high. The cost of smelting and refining ore at these establish-

ments is $50 per ton, about double the cost of reduction here by ordinary mill

process. The price of wood delivered at the mills varies from $6 to $14 per

cord, depending on localities. The extraction of the ores costs about $10 per

ton; hauling to mill from $3 to $8, according to distance. Some of the lodes

in this region carry in the outcrop chiefly gold, while others contain only silver

or both of these metals mixed. Many of the smaller ledges are rich in free gold,

and are worked as gold mines. This is especially the case in the Oro Fino.

Sierra, and other districts in the mountains, designated as the Foist Range east.

While some of the lodes in this county are large, well walled and symetrical,

carrying all the features of regular fissure veins, others are 'narrow and broken
and marked by irregular distributions of ore. An immense amount of work has

been done in this part of the country, but there has been too little concentration

of labor and much of it has been lost. Some of the tunnels have a length vary-

ing from 500 to 2,000 feet, showing that a great deal of persistent work has
been done. Yet only in a few cases have these excavations reached the lodes

for which they were driven, so that not much practical benefit has been reaped

from their construction. Besides these tunnels a great number of shafts have
been sunk, being the more common method of prospecting claims here. These
shafts vary in depth from a few feet to several hundred, some of ' them being
carried down on and following the inclination of the vein. Most of the com-
panies have in this manner been able to bring small lots of pay ore to the sur-

face, while others, drifting upon thin lodes, have raised considerable quantities.

The ore is usually of high grade, yielding by mill process from $40 to $200 per

ton, and in some cases much more. That taken from the Sheba mine several

years since, yielded from $200 to $500 per ton, the average being $140. With
so large a number of veins, some of them carrying a good body of high grade

ores and displaying evidence of permanency, this can hardly fail to beoome in

the course of a few years a productive mining district. Prior to 1867 the annual
shipments of bullion from Humboldt scarcely exceeded $200,000, whereas the

amount will be nearly double that sum for the present year, with the prospect

of a larger increase hereafter. Much prospecting as well as exploratory labor is

now being done in different parts of the county, and generally with encouraging

results. Capital is being invested more freely than for several years past, a

number of new mills are being put up and others projected, while population

that had for some time been falling off is again on the increase. In the north-

western part of the county adjacent to a fertile and well-watered valley, is situ-

ated the Pueblo district, with the Vicksburg district a short distance further

south. There are good mines here,- but the remoteness of the locality, and the

hostile disposition of the Indians there have retarded their development as well

as prevented the settlement of the country. The only mill ever erected in Pue-
blo was burnt by the savages, who at the same time murdered twro of the early

settlers of the district and wounded others. With the adoption of more vigorous

measures for the prevention of these outrages there is a. probability that opera-

tions, for several years nearly suspended, will be resumed at both Vicksburg
and Pueblo. This valley, in its general features, resembles Surprise valley,

already described, only that it is more extensive, though not so much settled.

The Black Bock mines are situated in the western part of the county, some 40

miles south of the Vicksburg district. The region about there is sterile in the

extreme, being almost without any arable or meadow land, and very deficient in

wood, grass, and water. But that the mines at this place are extensive and'val-

uable is now beyond dispute, though for a long time the peculiar appearance of
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the ore, in the absence of developments and working tests, rendered this a matter

of considerable donbt. Recent erushings of ore, claimed to represent average

masses in these mines, have tended to dispel doubts of their richness, if indeed

they may not be said to have established for them a high value. The deposits

here lie in huge masses rather than arranged in ore channels walled in the ordi-

nary way, and should they be found persistent in depth, must prove valuable,

notwithstanding the remoteness of their locality and their unfavorable sur-

roundings.

SECTION XIII.

CHURCHILL COUNTY.

This county took its name from Fort Churchill, the first military post ever

established in this region, so called after an officer in the United States army.

The entire western half, except near the waters of the Carson, is a sandy sage

barren, the most of it an absolute desert, over which are scattered low ranges of

black basaltic hills. Across the central and east.ern portions run in a north and

south direction three high ranges of mountains, the Silver Hill the most westerly,

Clan Alpine the centre, and the See-da-yak or Look-out chain on the east, each

separated from the other by a broad and generally barren valley. The county

contains in proportion to its size but little good land, the amount fit for hay-

cutting or grain-raising not being over 50,000 acres in an area of nearly 6,000

square miles. This good land is nearly all found along the Carson river, or

about the lake, slough and sink formed by its waters, the greater portion con-

sisting of natural meadows, kept for cutting hay. On the mountains there is a

scanty growth of bunch gTass; elsewhere almost none at all. The mountains also

contain all the wood there is in the county, and nearly all the water except

that supplied by Carson river. About 2,500 tons of hay are cut, and 300 tons

of grain, with as many vegetables, are raised annually. There are 400 horses

and mules in the county, and 600 cattle, one-half of them work oxen. The
population numbers about 400, of whom 150 are residents of La Plata, the county

seat. Besides its auriferous veins, Churchill contains a variety of minerals and
.metals, its western portion, owing to its great depression, being a vast receptacle

of the various salts distilled from the drainage of more than half the State. The
sink of the Carson may be considered the grand central basin of all northern and

western Nevada; hence, about it we find deposited those alkaline, saline, and

sulphurous substances with which most of the waters of this State are impreg-

nated. From the waters of two small lakes situated in the great desert plain

west of Carson sink, the carbonate of soda is so abundantly deposited that tons

of the article could easily be collected quite pure. One of these, on drying up,

which it does every summer, leaves a thick incrustation of this salt behind.

Sulphur and the chloride of soda are also plentiful
;
and two of the principal salt

beds in the State are in the western part of this county. Hot springs occur

at several places with many tumuli and other signs of extinct thermals. In the

article on sinks and sloughs will be found some remarks on these hydrographical

features of Churchill county. Some 10 or 12 mining districts have at different

periods been laid out within the bounds of this county. Silver Hill, situated in

the mountains of the same name, and organized in 1860, contains some large

lodes heavily charged with auriferous and argentiferous galena, a number of which

have been prospected. Considerable work has been done in the district. Its

inconvenient situation, however, joined with a scarcity of water, as well as a

prospective scarcity of wood, has served to defeat all efforts for getting in mills

or otherwise bringing the ledges to a productive state. Very little w7ork has been
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done here for the past three years, and latterly there have been but few inhabi-

tants in the district. Desert district is located in the northwestern corner of the

county on what is known as the Forty-Mile desert. It is an arid dreary timber-

less plain, being without even a sufficiency of water for culinary uses. The
lodes are small and blind, but rich in free gold, which occurs in a gangue, com-

posed principally of red oxide of iron, easily reduced
;
and if there were only the

ordinary facilities for working these mines they might prove very remunerative.

A five-stamp mill was built near them four years ago, and though operated for

a time with success has since remained idle, the difficulty of getting wood and
water supplies proving too great. A mill has been built lately at the outlet of

Humboldt for working these ores, and though distant some 14 miles from the

mines, the enterprise may turn out profitable, and as there is a considerable

amount of propulsive power at that point, these lodes may yet be worked exten-

sively. In the Mountain Wall district, situate on the eastern slope of the Silver

Hill range, a great many veins were located some five years ago. The surface

indications being good, considerable work was afterwards done upon them. But
the lodes were found to be faulty and uncertain, which led to the abandonment of

most of them. Experts' are of opinion that deeper exploration would reach perma-
nent bodies of pay ore in these mines. Three years ago the SilverWave Company
completed at La Plata a 20-stamp mill, at a cost of $125,000. They had, how-
ever, failed to prove their mine in advance, and it having failed to furnish sufficient

pay ore, the mill after running for a short time w7as obliged to stop, and has been
idle ever since. About the same time another company, supplied as in the case

above, with eastern funds, erected at Averill, a few miles from La Plata, a 20-

stamp mill, at a cost of $150,000, and although this has not as yet accomplished

much in the way of taking out bullion, they are developing their mines with a

prospect of obtaining sufficient pay ore to start the mill and keep it running.

It is by no means certain that similar persistence on the part of the Silver Wave
Company in opening their ledge would not be attended with good results. With
the exception of the work doing by the Averill Company there are but few
mining operations now in progress in the district. The history of operations in

the Mountain Well district is so like that of those in Clan Alpine, 30 miles farther

east, that it is unnecessary to go into details of the latter, where also, after but
a superficial examination of the mines, a 10-stamp mill was two years ago put

up to run a few days, and then remain idle. Yet there are unquestionably good
mines in this district, besides plenty of wTood and water to insure a cheap
reduction of the ores. Of the several other districts in this county nothing is

required to be said other than that many of them show encouraging signs of pay
ore, though but little work has been done, and most of them are but poorly sup-

plied with w7ood and water.

SECTION I IV.

ESMERALDA COUNTY.

This county, named after the principal mining district in it, occupies the south-

western portion of the State. In its general features the country does not differ

materially from most of that already described, except that the mountains eon-

tain a greater extent of pinon forests than those of Humboldt, Boop, or Churchill.

The proportion of agricultural land, however, is scarcely greater than in those

comities, if so great as in Humboldt. The mineral productions of Esmeralda
are varied and abundant, the veins of gold, silver and copper being numerous,
often large, and scattered over a vast region. The number of mining districts

laid out in the county, first and last, is so large that it would require consider-
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able space to repeat their names. The first discovery.of silver lodes was made
near Aurora, in the summer of 1860; immediately after which a large population

was drawn to that vicinity, and for several years mining operations were carried

on with- activity. Mills were erected, and
.
a town built up which at one time

contained 3,000 inhabitants. The prices of real, estate advanced to extravagant

figures, and mining properties were bought and sold at rates out of all propor-

tion to their real value. In the mean time the titles to many of the leading

mining claims became involved in litigation, whereby work was for the time

being suspended, and capitalists deterred from further investments. The mills,

left without sufficient supplies of ore, ceased, first to pay dividends, then
expenses, and finally closed up altogether. Suffering under these conjoint disas-

ters, business fell off, the population left, stocks depreciated, and the Esmeralda
mines were practically abandoned just at a time when, by proper caution and
good management, they might have been rendered permanently remunerative.

This occurred nearly four years ago, and although matters have been slightly

improving about Aurora, the great mining centre of the county, for a year or

more past, they are not yet restored to their former prosperous condition. The
population of the county, which in the summer of 1861 numbered about 3,000
Souls, had two years after increased to more than 4,000. At present it does not

exceed 2,500. The principal part of the farming and hay lands are situated on
the forks of Walker river. The following figures indicate something of the

agricultural resources and products of this county : 500 horses and mules, 1,000
head of neat cattle, 300 sheep, 400 swine, 3,000 tons of hay cut, and 600 tons

grain, besides a large quantity of vegetables raised, annually. There are 15,000
acres of land under fence, of which 5,000 are cultivated. The first quartz mill

was erected at Aurora in 1861, since which time 15 others have been built in the

county—10 at that place, one in the Columbus district, two at Silver Peak, one
at Pine Creek, and one at Red Mountain. Besides these there are several in the

Bodie and other districts adjacent, generally spoken of as being in Esmeralda,
though really in California. These mills carry 200 stamps, all told, and will

have cost, when that now in process of building at Silver Creek is completed,
about $600,000. The most of those at Aurora having been put up in 1862-63,
when labor and material were high, cost considerably more than similar estab-

lishments would at present. After the building of the first mill at that place

the shipments of bullion from the county steadily increased for several years,

until they -reached nearly $1,000,000 for 1864. From this time they fell oft’

heavily for two years, but are now again on the increase, and there is reason to

believe they will be steadily augmented for years to come. In addition to the

troubles already mentioned, the millmen at Aurora experienced the further diffi-

culty of having in some cases a rather refractory class of ores to deal with
;
many

of the ledges, also, which had prospected fairly in the croppings, failed to yield

any large bodies of ore at greater depths. In some cases the exposed portion of

the ledges here, and even the quartz boulders, of which there were many lying
loose on the surface of the ground, were found to be heavily charged with the
sulphuret of silver. Much free gold was also found in several of the veins and
occasionally in the earth adjacent, all of which leading to the belief that an
abundance of pay ore could be easily and certainly obtained, a number of large

and costly ffiills were erected in advance of mining developments, many of them
to meet with subsequent embarrassment and often to remain idle for want of ore.

This district also suffered severely from excessive speculation in mining stocks

and properties, much of it brought about through very questionable agencies
and modes of procedure, the odium of which, extending beyond the guilty instru-

ments, attached to the mines themselves, thus discouraging the work of explora-

tion and bringing them into disrepute. Within the past two years parties con-

versant with the geology of the mineral veins in this district, and well posted as

to previous operations, satisfied that the principal cause of failure was to be found
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in tlie superficial and insufficient character of the explorations before carried on,

have commenced a series of deep prospecting shafts on a number of the more

promising ledges at Aurora, with a view to prosecuting them to determinate

results. . In several cases these operations have already been crowned with com-

plete or partial success, in one, at least, that of the Juniata, a vein well charged

with pay ore having been developed at no great depth beneath the surface, a

circumstance that, besides encouraging those engaged in similar works to perse-

vere, will be likely to lead to the initiation of other enterprises directed to the

accomplishment of the same end. Stimulated by these results, business has

begun to improve in Aurora, and mining enterprise has everywhere received a

wholesome impetus throughout the county. Some of these prospecting shafts

are already down several hundred feet, and, being supplied with efficient hoisting

works and directed by parties of experience and energy, are progressing favor-

ably. The ore in this district is a sulphuret of silver, much of it carrying a per-

centage of gold, either free or in combination with other metals and minerals.

Taken as a mass, it is of high grade, yielding from one-tliird to one-half more

bullion than that from the mines about Virginia City and Gold Hill. Most of

the ore raised at Aurora yields by mill process from $40 to $70 per ton, $50

being perhaps a fair average while the cost of reduction is, or might be, less

than at those places, wood being considerably cheaper. The only trouble seems

to be the insufficiency of the ore supply, and this, as above stated, may be con-

sidered in a fair way of being overcome. Wood costs, delivered at the mills in

Aurora, about $6 per cord—a little less in most of the outside districts in the

county—a price that cannot be materially advanced for some years to come,

owing to the abundance of pinon in the vicinity of the principal mines. In the

proximity of the latter to good agricultural districts a further guarantee is had

against exorbitant demands fqr grain and many other staples of subsistence.

The only towns in Esmeralda county of any size are Aurora and Pine Grove,

the former, the county seat, containing a population of about 1,500, and the latter

of about 300. There are two saw-mills in the county capable of cutting about

10,000 feet of lumber per day, and a large extent of toll-roads, some portions

of which have been built at heavy expense. Lying in a northerly and easterly

direction from Aurora; and distant from 10 to 30 miles, are several mining dis-

tricts, all of which, having had their day of popularity, generally resting on

misapprehension or a hasty inspection of their claims, are now nearly depopu-

lated. Of these the Walker River, Lake, .Cornell, Desert, East Esmeralda,

Masonic, and Van Horn form the most notable examples. In some of these are

promising veins, and in nearly all much work has been done, yet generally

without such decisive results as to secure capital for the erection of mills or

to warrant continued operations. In the Wilson district, situated in the Tol-

lock mountains, 40 miles north of Aurora, were discovered in the summer of

1866 a number of auriferous lodes, several of which, having since been par-

tially developed, are likely to prove valuable. Here, within the present year, a

considerable town—Pine Grove.—has been built up, a number of arrastras driven

by steam and a 10-stamp steam quartz mill have been erected, and another mill

of larger size partially completed. The lodes are of fair average size, some of

them large, from 10 to 20 feet thick, and as a general thing show signs of per-

manency. So far as opened the}' display regular walls and linings, with other

evidences of true fissure veins. The exploratory works consist of shafts and

tunnels, some of the latter nearly 1,000 feet long and several of the shafts over

100 feet deep. From these excavations and from open cuts on the lodes a quan-

tity of ore-bearing quartz has been extracted, a portion of which has been crushed

with good results, the greater part being still retained awaiting better facilities

for reduction. The ganguo consists of an ochreous quartz, much of it easily

pulverized from partial decomposition. The yield of the ores so lar reduced has

run from $30 to $90 per ton, worked by simple settling tub and blanket process.
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The gold is generally diffused throughout the veinstone and is extremely pure,

being 917 fine and wortli within a fraction of $19 per ounce. There is sufficient

water near the mines for the use of several large steam mills, Walker river,

eight miles distant, to which there is a good road with a descending grade, also

supplying a large propulsive power. The mountains throughout the district are 1

covered with forests of pinon, rendering the supply of fuel at cheap rates certain

for some years. These mines are accessible over good wagon roads from Cali-i

f'ornia, and in the vicinity of a productive agricultural district, with fine timber

lands but 40 miles distant, conditions that must tend greatly to facilitate their

development. In the Washington district, 20 miles south of Pine Grove, a

number of argentiferous veins, carrying also copper, galena, and antimony, were
discovered in the early part of the present year, some of which have since been
prospected. A 10-stamp steam mill for the reduction of the ores has lately been put

up in the district, where there are now about 150 men at work on the mines'. The
lodes are of good size, and carry ore which, from the limited tests made, it is

thought will yield well by mill process. The situation of this district and the

supply of Avood and water are much the same as of the Wilson district. A good
deal of ore is uoav out lying on the dumps awaiting means of reduction. Bunch
grass is abundant throughout all this region, and as the climate is mild, but little

snow falling in the Avinter except on the higher mountains, stock keep in good
condition the year through without fodder. Ranging from 30 to 50 miles in a

southeast direction from Aurora, and lying partly in California, are the Hot
Spring, the Blind Spring, and the Montgomery districts, discovered in 1864,

since which«time a considerable amount of ore has been extracted from some of

the lodes, though but few well-planned or persistent efforts appear to have been
made looking to a systematic development of the mines. Some of this ore has been
sent to San Francisco for sale or reduction; a small quantity has been beneficiated

at the mines, Avliile a large amount remains on the dump piles undisposed of. A
difficulty with many of the lodes in these districts is the Avant of Avell-defined

ore channels, the deposits occurring more in the shape of pockets or bonanzas
than of regular strata, and hence deficient in continuity and persistence in depth.

These bunches, however, are frequently large, and being easily broken out, can

usually be mined with a remarkable prospect of profit. Most of the ore here is

an argentiferous galena, the large percentage of base and refractory metals ft-

contains, of Avhich manganese, antimony, and copper are the principal, render-

ing smelting necessary, not more than 30 per cent, of the fire assay being saved

by ordinary modes of reduction. Some, however, is rich in silver, yielding,

Avhere thoroughly treated, from $300 to $500 per ton, selected lots turning out a
great deal more. Two small mills and a number of smelting furnaces have
been put up, Avhich, considering their limited capacity, have made a fair turn-out

of bullion. These districts are moderately Avell supplied Avith wood, grass, and
Avater, Montgomery, containing an abundance of pinon

;
and the opinion may be

expressed that Avith the aid of capital and skilled labor a thrifty mining business

may yet be established.

Columbus district, situate about 50 miles east of Aurora, and the same dis-

tance southeast of Walker lake, is another of the more noted mining centres of

Esmeralda county, at least so far as the possession of numerous lodes is con-

cerned. The developments have not been extensive. Adjacent to this are

several other districts, the most of Avhich have been too little explored to justify

notice, though all contain metalliferous veins of either the precious or useful

metals and often of both. But little work, however, has been performed in any
of them, and they are mostly deficient in wood and Avater, Avhich latter is also

the case in the Columbus district. Here, lioAvever, a number of the veins have
been partially prospected and Avorking tests made of the ores, which have gen-

erally yielded good returns. The ledges are mostly in the hands of men of small

means, while the remoteness of the district has prevented it from being visited

22
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by strangers and perhaps from attracting the attention it deserves. Certain it is

the lodes are of fair dimensions, some of them very strong and marked by regu-

lar walls and well-stocked ore-channels. The top ore consists largely of chlorides

mixed with sulphurets, often exhibiting a little free gold and native silver
;
the

accompanying metals are copper and lead. Various crushings of small lots,

some, of which it is claimed were not closely worked, have given proceeds ranging

from $50 to $200 per ton, a good result considering the quantity of ore of this

class that can easily be obtained
;
so that the prospect is not unfavorable. The

country here is rugged and generally barren, consisting of high hills and mountains,

interspersed with sandy plains and salt beds. The mountains are scarred with

volcanic outflow's and masses of basalt, intermingled with trachytic rock and dikes

of trap, indicating a period of great upheavals and disturbance of the earth’s

crust. Along the flanks of the volcanic breaks portions of the original metamor-
pliic and stratified rocks are found traversed and seamed in many cases by the

metallic bearing veins of gold, silver, copper, lead, and iron. The elevated por-

tions of this district consist of a northeasterly extension of the White Mountain
range, which a short distance to the southwest rises to a height of 10,000 feet, their

tops and northern slopes being covered a good portion of the year with snow.

A small town containing some 200 inhabitants has been settled near the principal

mines, distant from which about eight miles are forests of pinon. There is but

little wood in the immediate vicinity. A number of extensive salt deposits exist in

the district, from which this article can be obtained quite pure and at small cost.

One of these salt beds is estimated to cover an area of 30 square miles. Hay
and other agricultural products can be procured from Fish Lake valley, a fertile

farming district 20 miles southeast of the mines, at which place several hundred
tons of hay were cut, and considerable quantities of grain and vegetables were

raised the present year. While springs and streams are scarce, wTater can be found

in many places by digging to a moderate depth, though it is often slightly brackish.

A four-stamp steam mill has recently been put up in this district and is now ope-

rating with satisfactory results. Another and larger mill is about being erected,

creating a probability that the business of mining, long dormant, will soon

be prosecuted with energy. The Silver Peak district lies about 90 miles a little

south of east from Aurora, the great salt bed of this region, covering over 40

square miles, bordering it on the east, and the Red Mountain district on the west.

The lodes in these districts, taken in connection with the vast improvements con-

templated and in progress, a portion of them completed, render this a promising

and important mining locality. The metalliferous lodes are numerous, and, as

shown by working tests, well charged with the precious metals. Those in the Silver

Peak district are for the most part argentiferous, while the Red Mountain veins are

chiefly gold-bearing. All the valuable lodes, so far as discovered in these two
districts, are now owned by the Great _Salt Basin Mining and Milling Company,
who are proceeding to develop them with skill and energy. The first discovery

and location of mineral lodes in this region was made at Red Mountain in 1863,

which having been followed up the next year by the erection there of a small

three-stamp mill, the value of the auriferous veins at that place was soon estab-

lished. The same year, (1864,) the Silver Peak mines were discovered, and
here a 10-stamp mill was built in the fall of 1865, which after running lor a

short time with moderate success suspended for repairs, but never after resumed
operations, the owners having disposed of it in common with their mining proper-

files to a company of eastern capitalists, the same who are now proceeding to

work the mines on a liberal and extended scale. The present property of this

Company in these districts consists of about a hundred different lodes, some of

them of good size and supposed value, a 10-stamp mill, intended to reduce ores

without roasting, as practiced at Gold Hill and Virginia, or for testing them and
ascertaining the best methods for their reduction, a three-stamp mill, operating

on the auriferous ores at Red Mountain, and a 1.000 acre tract of pinon forests
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lying adjacent thereto and embracing the best lands of this kind in the country,

together with numerous improvements in the shape of shops, corrals, stables,

offices, storehouses, and buildings for workmen. On the margin of the Great
Salt bed, adjacent to their principal mines, and a large spring of fresh water, a
site has been secured for a mill and all attendant uses. On this spot a first-class

mill is now being erected, most of the lumber, machinery, and other material

being on the ground. This establishment, which it is intended shall be complete
in all its appointments, will start with 20 stamps at first, to which others will

probably be- added, the intention being that 60 stamps shall be running there

before next summer. Among the improvements projected by this company is a

system of railways, embracing a main trunk running to the centre of their prin-

cipal claims, to be extended to the most distant in Red mountain and having-

branches ramifying throughout both districts. This railway will terminate at

their principal mill, and over it all their ores will be transported, dispensing with
the necessity for team-hauling almost entirely, and thereby effecting a great

economy in current expenses. As justly remarked by Mr. J. E. Clayton, a well-

known engineer, after a careful examination, the property of this company con-

stitutes a favorable combination of available resources and local facilities. With
their plans carried out they will probably be able to mine and reduce their ores

at a profit. In the quantity of average grade ores and easy transportation to

their mills—the prime agents of cheap reduction, water, salt, and fuel close at

hand, and a good agricultural district, Fish Lake valley, not far distant—are

supplied some of the necessary requisites of a promising mining enterprise.

Experience thus far had encourages the hope that these investments will prove

remunerative.

SECTION IV.

LINCOLN COUNTY,
This county, named after the late President Lincoln, was erected from Eye

county by act of the State legislature at its last session. Its boundaries are as

follows : beginning at the Red Bluff springs, about 15 miles east of the Reville

district, and running thence east to the State line, which it follows to the south

boundary of the line separating it from Arizona, along which it runs west until

it reaches a point due south of Red Bluff, and thence north to the latter place.

It occupies the extreme southeastern corner of the State, and does not differ

materially in its physical features and natural productions from the adjacent por-

tions of Nye county, elsewhere described. The country is corrugated, like that

farther north and west, by alternating ranges of mountains and valleys, the former

lofty and covered with a sparse growth of bunch grass, with numerous small

streams of water and patches of pinon and occasionally larger timber, while* the

latter contains a number of fertile spots on which hay can- be cut from the

native grasses and good crops of grain raised with the aid of irrigation. The
county seat has for the present been fixed at Hico, the principal settlement.

The county is now fully organized, having a full set of officials and consti-

tuting the ninth judicial district of the State. The first discovery of silver-

bearing lodes in this region was made about three years ago, since which time

a population of several hundred has been gathered there, though as yet no

great amount of work has been done. Many of the mountain ranges are found

to contain metalliferous veins of greater or less magnitude and value, but the

most valuable so far as discovered, and the only ones yet at all developed, are

situate in the Pahranagat district, in the eastern part of the county, in a high
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range known as Quartz mountain, its altitude "being about 11,000 feet.* The
geographical position of this district is nearly in 37° 37' north latitude, and

112° west longitude. The principal mineral deposits are found in a belt about

five miles long and two wide, stretching across the foot-hills and spurs of the

mountain. This belt contains several distinct systems of lodes, all bearing

the features of true fissure veins, having smooth and, in places, striated walls

with clay linings. They are of medium size, many of them. cropping boldly

and traceable for a good distance. The country rock is principally a rneta-

morphic limestone, the stratification greatly disturbed. The ores on the sur-

face are associated with copper and argentiferous galena, and show by assay

a percentage of silver varying from $50 to $2,500 per ton. The vein stone is

quartz and calspar, carrying iron, zinc, and manganese, rendering reduction

somewhat troublesome, and necessitating' roasting as a general thing, or a resort

to smelting where the sulphuret of lead prevails. Alter roasting the ores are

tractable, rendering amalgamation easy and giving bullion from 800 to 900 fine,

there being but little gold present. Some of the copper or® here assays as high

as 50 per cent, of metal, making it probable that it will yet be of economic

value when better facilities for its transportation elsewhere are extended to this

region. The veins are for the most part well situated for extraction of their

contents, with available ores accessible from the start. The mountains adjacent

to these mines are tolerably well stocked with pinon and juniper, but water is

not abundant, in consequence of which all reduction works will probably, for

the present at least, be located in Paliranagat valley, 12 miles east of the mines,

where the mountain benches afford good mill sites, with plenty of water issuing

from several springs. Thirty miles east of Pahranagat are found groves of

timber suitable for making a fair article of lumber. Many of the ranges further

west also contain similar trees, a species of white pine, with some fir.

The climate of this region is milder than its geographical position and eleva-

tion—over 7,000 feet—would indicate, the atmosphere being tempered by the

warm current of air from the Gulf of California, flowing up the valley of the

Colorado. Pahranagat valley, which is 35 miles long north and south, and 10 wide,

contains about 20,000 acres of natural meadow land, or of soil that can be rendered

arable by irrigation. Most of this will grow crops of grain and vegetables, that

cultivated there the present year having yielded largely. Until the population

becomes numerous, enough of hay, grain, and vegteables can be grown to meet

local demands; afterwards supplies can be drawn from the Mormon settlements

not far distant to the southeast, and from which grain is now brought and sold

in the valley, at six cents per pound; flour at 10 cents, and beef at 15 cents.

Hico is but 135 miles from Callville, at the so-called head of navigation on the

Colorado river; that is, as the wagon road now runs, which can probably be

reduced to 100 miles, rendering it possibe that goods and machinery may yet reach

this region through that channel. There is now one five-stamp mill completed,

with two others of larger capacity underway, hr this district. The first not

having facilities for roasting the ores, failed in the earlier efforts. Furnaces

having been built; with which also the new mills are to be supplied, no further

trouble in saving the metal is apprehended, and there is now a fair prospect that

the more extended operations about to be initiated will prove remunerative to

the pioneers of this distant region.

*See section on eastern Nevada, Pahranagat district.
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SECTION XYI.

THE COMSTOCK LODE.

The mining interest in Storey county centres almost exclusively in the Corn-

stock lode. Not that it is the only silver-hearing lode in the district, hut

the others which are worked yield so small a proportion of the bullion produced

as almost to be overshadowed by their great neighbor. The Comstock lode

may be called the “ mother vein ” of the district, but both to the east and the

west of it lie veins which may become at no distant day valuable property. Of
these the New Brunswick lode, on which are located the St. John, Occidental,

and other mines, is worthy of most attention, not only from its steady yield of

bullion, but on account of its peculiar veinstone. The usual gangue in the

Comstock lode is quartz; in the New Brunswick it is almost entirely carbonate

of lime, an analysis of the rock showing the following composition

:

Gold
Silver

Peroxide of iron

Peroxide of manganese
Alumina
Carbonate of lime
Sulphur
Chlorine
Silica

Loss

. 0016 $5 02
0250 10 98

1.6370
.2500
.7750

83. 7240
.0050

Traces.

13. 2500
.3324

100.0000 16 00

This analysis shows less than the usual amount of the precious metal, the mine

at present yielding abont 30 tons of ore daily, of an average value of about $25 .

In the southern part of Gold Hill are many small veins or deposits of decom-

posed quartz and lime, yielding gold worth about $10 an ounce; these veins are

worked chiefly by private individuals on a small scale, and furnish employment

for several arrastras in Gold canon.

But, as before stated, the mining interest centres chiefly in the Comstock lode.

In the preliminary report a large amount of information was furnished rela-

tive to the general features of this district and its mining resources. To avoid

repetition the remarks in the present report will be confined mainly to the condi-

tion of the lode at this time. In order to preserve continuity, however, it will be

necessary to go over some of the ground already traversed. For concise descrip-

tion the subject is divided into separate headings.

Character or the Comstock Lode.—The Comstock lode runs along the

eastern slope of the Washoe mountains, at the foot of Mount Davidson, its loftiest

summit. Its outcrop is not by any means continuous, consisting of parallel belts

of quartz, extending from east to west, in some places nearly 1,000 feet, which

show themselves chiefly on the tops of the spurs, running down from the main

ridge. The western of these quartz seams, being of a hard crystalline texture,

form the most prominent outcrops, but experience has shown them to be of less

value than the eastern bodies, which from their different composition have been

more easily disintegrated, and are often covered up by the debris from the higher

and steeper portion of the mountain.

Length oe Lode.—The vein has been more or less thoroughly explored,

(see table of mines in preliminary report, pages 72 and 73,) and its continuity

established by underground workings for a length of about three and a half

miles, though the productive portion forms but a small proportion of the whole,

as barren spots of great extent intervene between the bonanzas or ore bodies.

Strike oe Lode.—Its “ strike ” or course, as shown by the exposure of the west

wall, in numerous places, is nearly magnetic north and south, (north 16° E. by
true meridian.)
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Enclosing Rocks.—But little if any doubt now remains that the Comstock
is a time fissure vein. The enclosing rock on the east throughout its entire length

as far as known is “ propylite,” a species of porphyry, varying much in its

appearance at different points, as the crystallization is coarser or finer, and decom-
position more or less advanced. The country rocks on the west vary considerably.

On the slopes of Mount Davidson and Mount Butler it is sienite
;
north of this

propylite occurs on both sides
;
while in southern Gold Hill various metamorphic

rocks occur on the western side.

West Wall.—The west wall of the lode is separated from the country rock

by a well defined clay selvage, and maintains a remarkaby uniform dip of about
38° or 40° to the eastward at the surface, gradually increasing to about 45°,

which it maintains to the lowest depths hitherto explored. The east wall near

the surface has a false dip to the westward, gradually becoming vertical, and at

a depth of 400 or 500 feet turns to the eastward, and continues down more or

less parallel with the west wall. Owing to the flat dip of the lode this eastern or

hanging wall is less clearly,marked than the western or foot wall, frequently

dropping doWn on or near the foot wall. When this is the case, another clay

is usually found to the eastward, and this structure will probably continue for

an indefinite depth. Developments appear to show it to be most- frequent where
the walls of the lode approach each other rapidly.

Width oe Lode.—The jaws of the fissure at the surface, as before stated, are

from 500 to 1,000 feet apart, gradually approaching each other in depth until the

fissure is reduced to an average width of 150 feet. This is not maintained, how-
ever, with any regularity. The west wall maintains a tolerably straight course,

though conforming to some extent to the general direction of the mountain range

;

but the eastern clays are full of sinuosities, which produce in the vein a series of

swells and nips. In Virginia these are very strongly marked, the nips usually

occurring where the lode intersects a ravine, and the swells corresponding to the

prominent spurs of the mountain. One of the best illustrations of this structure

occurs in the ground owmed by the 'Savage, Halo and Norcross, and Chollar-

Potosi Mining Companies. At the north line of the Savage mine the clays,

including what is generally termed the vein, are probably about 100 feet apart.

Going southward they diverge to a width of 500 feet or upwards, again contracting

to the southward, rapidly at first, and then more gradually, until, at a point in

the Chollar-Potosi mine 1,900 feet south of the starting point, the vein matter

included between the same clays is not more than 20 feet in thickness, and con-

sists principally of an irregular clayey mass, caused by the union of several seams
of clay, which show themselves in the vein to the northward. This great swell

of the eastern clay unites the clay bounding two subordinate swells, spanning

at the same time what was supposed to be a nip of the vein, and recent develop-

ments render it probable that clays will yet be found to the east of apparent

contractions of the lode, uniting the swells which bound them to the north and
south. The importance of thoroughly understanding this feature of the lode

will become apparent when the difficulties of exploring the Comstock lode come
under consideration.

Filling oe the Vein.—It must not be supposed, however, that the whole
Of this immense fissure is filled with valuable ore. Near the surface the aggre-

gate thickness of the quartz seams is in many places not more than five-sixths

of the total width of the lode. There are points where developments show
upwards of 150 feet of quartz, occurring between .the clays without any inter-

mixture of foreign matter, but when this is the case the mineral is distributed

through the whole mass too sparingly to make it valuable at the present time.

Considering the vein as a whole, it is safe to say that at least two-thirds of it

are filled with immense “horses’7 or masses of country rock, chiefly detached

from the hanging wall, between which are found the belts of metalliferous

quartz. These masses of country rock are frequently of such great length and
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thickness as to have formed one of the strongest arguments in favor of the theory

that there was not merely one lode, but a belt of lodes running along the foot of

Mount Davidsoii. They are usually bounded by clay selvages, uniting and
dividing, both in the length of the lode and vertically, producing a complicated

network of clay seams throughout its entire length, which materially interferes

with its drainage. Other portions of the lode are filled with a brecciated mass
of porphyry quartz and clay, which, from the rounded character of the enclosed

pebbles, gives evidence of the intense dynamic action of the vein.

Bonanzas, ok Ore Bodies.—The ore bodies lie chiefly in the swells of the

vein, usually forming in their upper portion, at or near the eastern clays, and, as

their position is more vertical than the dip of the lode, they gradually drop down
on the west wall, leaving room to the eastward for the formation of new bodies.

In Virginia their form is usually that of lenticular masses, with their longer axes

in the direction of the lode, dipping at the same time to the southward. In
Gold Hill the ore occurs in sheets, lying more or less parallel to the east wall,

the change from one structure to the other occurring in the Cliollar-Potosi mine.

The bonanza in the Ophir-Mexican mines was about 200 feet in length and
330 in depth, attaining a maximum thickness of about 45 feet, and tapering

above and below to two or three feet. The Gould and Curry bonanza was
nearly 650 feet long, over 500 feet in depth, and about one hundred feet wide at

its greatest expansion. The immense deposit of ore in the Savage and Hale &
Norcross mines first showed at a depth of about 500 feet. It partakes of the

crescent shape of the east clay, which it follows closely, varying in width from
10 to 50 feet. It is known to extend to a depth of over 250 feet, and will

probably continue as much lower. Its total length is upwards of 800 feet. In
the Chollar mine a large lenticular mass of red ore, 200 feet long, 300 deep, and
about 25 wide, has been developed. In the Potosi.the ore lies in a sheet near
the eastern clay.

Ores.—The ores of the Comstock consist chiefly of vitreous silver ore,

stephanite, native silver, and argentiferous galena, imbedded in a quartz gangue.
Beside these, ruby silver, horn silver, and polybasite occur in small quantities

;

also, native gold, iron and copper pyrites and zinc blend. These all usually

occur in an amorphous condition, good crystallized specimens being remarkably
rare. In the Kentuck mine (Gold Hill) carbonate of lime occurs in the gangue,
and in the deep workings in Virginia sulphate of lime is an abundant mineral.

The Pairview mine formerly produced fine crystals of the latter.

Developments on the Comstock Lode.

—

The structure of the lode, as

shown by the underground works, has already been spoken of. The true dip of

the lode was not understood for some time after its discovery. The false dip of

the east wall at the surface induced a belief that the vein would pitch to the

westward, and, consequently, the first working shafts were located accordingly.

The majority of these, at least in Virginia, reached the west- wall at depths
varying from 450 to 600 feet, and owing to the intensely hard nature of the

western country rock had to be abandoned as far as deeper explorations were
concerned; the cost of sinking and drifting back into the vein, the constant

repair required by shafts located in the vein
,
and the necessity of more powerful

machinery as great depth was attained, all tending to this result. The principal

companies mining on the Comstock, in Virginia and North Gold Hill, have
accordingly erected new hoisting works, about 1,000 feet east of the old shafts,

on ground not likely to settle to any serious extent, and in these shafts the fol-

lowing depths have been attained

:

Gould & Curry 850
Savage 670
Hale & Norcross 500
Chollar Potosi 830
Empire-Imperial (Gold Hill) . . 920
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These shafts are. or will he, furnished with machinery of the finest description,

capable of working to depths ranging from 1,200 to 2,000 feet. In Southern

Gold Hill the original shaft of the Belcher Company has been earned down to

a depth of 850 feet. • ,

While many of the originally discovered bonanzas have been worked out,

depreciating the value of the mines where they occurred, as m the case of the

Ophir and Gould & Curry, the comparatively recent discovery of the Savage-

Norcross bonanza gives good foundation for believing that they will again become

productive. This deposit was not found until the Hale & Nororossi Company

had been at work for nearly five years, and had attained a depth of 700 feet.

Their location covered what was supposed to be a nip of the vein, and having

exhausted all other means, as a last resource, the supposed east wall was pierced

and a drift run to the eastward from the 700 feet level, with but little encourage-

ment until, at 360 feet east of what had hitherto been considered the east wail,

this magnificent discovery was made. The body of ore has been followed up

200 feet, and lying so far from the west wall, will, judging by analogy, continue

down for a great depth. This discovery made valuable 800 feet of ground,

which up to that time had produced nothing, though lying between the valuable

deposits in the Gould & Curry and Chollar-Potosi mines.

Nearly 1 500 feet of ground between the Gould & Curry works and the Ophir

mine is to-day in the former condition of this ground, having been prospected

only to a depth of about 350 feet, and found to contain nothing, or merely ores

of too small a value to pay for extraction. Much other ground which lias been

examined, chiefly in the neighborhood of the west wall, should be prospected to

the east, experience clearly showing that all valuable ore bodies originate cm that

side of the fissure. The bodies of quartz forming on the west wall are umformJy

barren, or of very inferior quality.*

The development of the vein has been greatly retarded by various causes.

Among these the most prominent have been the fear of causing litigation by

prospecting to the eastward and making discoveries which were certain to be

claimed by some of the innumerable locations made in early times, and the fact

that almost all mining stocks are here owned only temporarily for speculative

purposes. In the first respect a happier era is dawning. Repeated litigation

has only tended to show conclusively that the many parallel outcrops of quartz,

each of which was located by a different company, unite m depth or disappear

entirely, and the titles to the principal mines are now nearly free from further

dispute. As far as the latter cause is concerned, the trouble will probably con-

tinue for many years. To thoroughly understand any arbitrary section of ground

a knowledge of the adjoining property is almost indispensable. This is frequently

attainable only to a limited extent. It too often happens that the true condition

and structure of a mine is concealed, lest the information should affect the schemes

of those who are operating in its stocks. A combination of mining superin-

tendents and the establishment of a general office, where maps of the various

mines could be consulted by those desiring information, would prove piejudicia

to mining-stock speculators, but would tend greatly to check the useless expen-

diture of money, and materially increase the legitimate profits of our mining

enterprises, by enabling superintendents to lay out their work with judgment and

greater certainty than is at present the case.
.

Mode oe mining on the Comstock.—Shafts.—Mining on the Comstock

is carried on almost exclusively through perpendicular shafts, explorationshaving

penetrated below the deepest adits, which are now used almost exclusively as

drains, to avoid the necessity of hoisting the water to the surface. I he. original

shafts were much less substantial than those nowin use, being merely lined witu

planks about three inches thick, the compartments being two or three m number

and about four and a half feet square. The principal shafts now m use are fine

specimens of mining engineering. The Curtis shaft of the Savage Company
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has' four compartments, three of them, for hoisting, being five feet square, and

the fourth, which is occupied by the hoisting machinery, five feet by six. The
Bonner shaft of the Gould & Curry Company and the Chollar-Potosi and

Empire-Imperial shafts are similar in their character, while the Hale & Norcross

shaft, being intended for the exploration of much less ground, has only three

compartments. The mode of construction in all these shafts is similar, cribs of

12-inch timbers being inserted every five feet, supported by vertical posts of the

same size. This cribbing is covered on the outside by lagging of three or four-

inch planks. Wooden guides are then inserted down each side of the compart-

ments for the purpose of retaining the platform cages, used for ascent from and

descent into the mine, in their places. For some years iron guides were much in

use, but have now been superseded almost entirely by wood, as less liable to

accident. The cost of sinking these shafts varies, of course, with the nature of

the ground encountered. The Bonner shaft was put down to the depth of 525£

feet, at an average cost of $100 78 per foot, including such a proportion of the

total cost of pumping and hoisting as was chargeable to this account. The fol-

lowing table shows the amount expended for each department of the work. It

is made up for a depth of 692^ feet, and shows that the last 67 feet of the shaft

cost considerably more in proportion than the upper portions, as it raised the

average cost per foot to $109 36.

Cost of shiking the Bonner shaft.

Paid for excavation
Lumber —
Timber — -

Framing timbers

Placing timbers

Carmen
Lowering pumps, &e., &c
Picks and drills

Powder and fuze

Candles
Other materials - -

Cost of running machinery, keeping pumps in order, pitmen, &c

$22, 324 50
5,460 05
9,670 67
3,518 00
1,570 50
3,530 00
4, 683 75
2,041 50

291 00
1,054 30
1,777 13

19,817 00

75,738 40

Tunnels and Deifts.—From these shafts drifts are run to the vein, gener-

ally about 100 feet apart vertically
;
but it seldom happens that the levels in

any one mine correspond with those in the mines adjoining. This arises from

the mines being worked entirely independent of each other. But few of these

tunnels will stand without protection. The main working drifts are usually

timbered every five feet, the timbers varying from eight to twelve inches square,

according to the nature of the ground to be sustained. In many places, even

12-inch timbers cannot resist the immense pressure brought upon them by the

slacking and expansion of the material through which the drifts are run, imme-

diately on its exposure to the atmosphere. It is not uncommon to see timbers

completely crushed, notwithstanding the utmost precautions, in six months after

they have been placed in the mine. Main working drifts, after timbering, are

usually about six feet high in the clear, three and a half to four feet wide at the

top, and somewhat more in the bottom. Tempdrary prospecting drifts are much

smaller in size, and generally left untimbered, if practicable, till they develop

something of value. In each drift is laid a wooden track shod with iron, on

which the material extracted from the mine is run out to the shaft in dumping

cars, holding from 1,000 to 1,500 pounds. To avoid repeated handling of the

ore or waste, the same cars are hoisted on the cage to the surface, and their con-

tents there distributed to the proper places. The following tables will give

some idea of the cost of this branch of mining

:
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Stoping is universally conducted by opening a level below tbe body of ore

to be extracted, and working upward on tire vein.
.
On the Comstock, the open-

ings made in mining the ore are so large that a complicated system of timbering

is requisite to replace the material extracted. A rectangular system of timbeis

is usually adopted, the posts being about seven feet in length, 12 inches square,

and placed about five feet apart from centre to centre. These are retained in

their places by “ caps” and “sills,” and further to secure the mine each floor, as

far as practicable, is filled up with waste material as soon as it is worked out.

In early days too little attention was paid to this last precaution, resulting in

extensive “ caves” or giving way of the ground from the superincumbent pressuie.

If a body of ore is entirely extracted the result is not serious
;
but should any

remain untouched, the cost and difiiculty of securing it after a “cave” has occur-

red in its vicinity is usually greatly increased from the broken and shattered

condition of the ground. The quantity of timber used in these stopes is immense,

as will be seen by the details of the annual consumption on a future page. Any

means which would diminish its price would be a great gain to the entire com-

munity.
_ ... . .

PnosPECTiiro for new ore bodies forms a serious item in the cost of mining on

the Comstock. When the great and irregular width of the vein, the irregular

distribution of the ore bodies, the uncertainty of their occurrence, and our imper-

fect knowledge of the structure of the vein are taken into consideration, the diffi-

culty of laying out prospecting works to the best advantage becomes appaient.

Immense sums of money are spent annually in this kind of work, which must be

taken entirely from the pockets of the shareholders when a mine is unproductive.

If only moderately productive the entire revenue may be consumed in looking

for more valuable bodies of ore
;
at the same time, the certainty of being richly

rewarded for years of waiting if they are found, induces the continuation of work

on mines which have not yielded a dollar for years. They are known on the

main fissure of the Comstock to be surrounded by good property, and may become

valuable at any moment. The Hale and Norcross mine is a good illustration.

The following extract is taken from the annual report of the president of the

company, for 1866 :

Heretofore the entire expense of opening the mine, erecting machinery, &c.,
,

had1 to be home

from money collected by assessments, until they aggregated the sum ot $35J,UU0, eqtui o

$875 per foot. For the year fust ended the trustees have been enabled to return to the stock-

holders, in dividends, the sum of $490,000, equal to $1,225 per foot, or, in one yea'rto lepay

the assessments collected in five years, with the handsome sum of $350 per foot in addition,

besides carrying over the large surplus in cash of $133,288 99, equal to a fuither sutn o

$333 22 per foot, making altogether the handsome profit, in one year, ot $l,o58 22 per loot,

or 155 per cent, on the par value of the stock.

In this connection the advantages of a community of knowdedge and interest

among the mining superintendents would be of immense value, the experience

of all becoming’ available by each, thus reducing the cost of explorations by

showing in what portion of the different mines deposits of ore are most likely to

be found, and thus directing attention more particularly to them, kvoiy dollar

spent on an unproductive mine is so much taken out of the aggregate net profits

of the mining interest, and every dollar which can be saved would be equal to

the same amount distributed in dividends. But because a mine on the Comstock

is unproductive to-day, is no reason why it should be abandoned. The only

point to be considered is how it may be developed in the most economical manner,

and the plan suggested above appears to afford a solution of the difficulty. 1 lie

inefficient character of the results obtained by many companies working on the

Comstock lode, when compared with the money expended, is well known to per-

sons familiar with our mines, and can only be remedied by some such organiza-

tion.
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Number of engines on the lode.

Name of mine.

Hoisting. Pumping.
Hoisting and
pumping.

Number.

Estimated

horse-

power.

Number.

Estimated

horse-

power.

j
Number.

Estimated

horse-

power.

1 30

i 60 1 200

2 30 1 200
1 . 50

2 60 1 150

1 60
3 60 1 250

1 60 1 150
*1

1 40

60 l 1 60

1

20 5
60 1 60

1 60
1 60
1 30
2 30

Eclipse 1
10

2 20
' *

1 35

1 60?
o 60 1 100?

1 60

1 40 1 40

1 60 1 40
2 30

1 40 1 60
1

22 11 16

—
* Donkey engine.

These engines were almost universally, in early times, attached to friction

hoisting gear, hut the increase of depth attained has almost banished this

mode of operation, the great weight of the rope and car rendering it unsafe. Flat

wire ropes have almost entirely superseded the hemp ropes originally employed.

For hoisting ore cages are employed in all instances, buckets being used only

for sinking in the shafts. These cages are fitted with a variety of appliances to

insure safety in case of accident to the ropes or hoisting machinery.

Pumps.—The largest pumps in use are 14 inches in diameter; the greater

number, however, range from 10 to 12 inches. The amount of water to contend

with varies greatly in different mines, being, as a whole, more abundant in the

north end of the lode. The Ophir Mexican pump throws about 300 gallons per

minute, and. must bo run steadily to keep the mine free of water.
.

The Bullion

mine, about one mile to the southward, is comparatively dry, and in most cases

a few hours’ pumping daily is sufficient to rid it of water. Small pumping

machinery would generally be sufficient was there not always a risk of tapping

bodies of water dammed up by the clay seams in the vein already spoken of.

These reservoirs generally yield a large volume when first struck, but rapidly

diminish to a small stream. The machinery must be adequate, however, to the

duty imposed upon it at such times, otherwise serious detention and damage may

be the result.
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Amount of Ore raised from the Mines.—The amount of ore raised from

the mines on the Comstock lode may he put down at the present time at about

1 500 tons daily, and the total amount raised since the commencement of opera-

tions at about 2,000,000 tons. The following table, compiled by S. II. Marlette,

the surveyor general of Nevada, from returns made to the assessor, for the year

1866, shows the number of tons produced quarterly by the several mines which

yielded more than $20 per ton. Some mines, owning mills of their own, work

rock yielding as. low as $15 per ton, but no record of this becomes public, and

is very difficult to obtain, chiefly owing to disinclination on the part of owners of

unincorporated mines to make their operations public. The table also shows the

yield of the ore per ton.

'Yield of Ore per Ton.—From information furnished by the superintendents

of the following mines, the yield per ton appears to be

—

"Savage mine—30,250 tons produced in the last six months of 1866, yielded

an average of 842 93 per ton.

Halo and Norcross mine—16,836 tons produced in the same time, yielded an

average of $50 33 per ton.

Gould and Curry mine—62,425 tons produced in 1866, yielded an average of

$28 64 per ton.

The following table shows the number of tons of ore, worth more than $20

per ton, produced quarterly by mines on the Comstock lode, names of the mines,

and yield of some of the ores

:
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»

Cost of Mining pee Ton.—

T

lie following items are from official sources :

Savage mine—average costper ton of the last six months of 1866.

Officials .... . .. $0 39
Extracting ore 3 00
Prospecting - . G5
Accessory work 1 64
Improvements 2 04
Incidental expenses 1 10

Total cost per ton - 8 82

Goulcl and Curry mine—average cost per ton fon' the 12 months ending November
30

,
1866 .

Officials - $0 21
Prospecting and dead work 2 11

Extracting 3 10

Accessory 1 82
Improvements 62

-Total cost per ton - - 7 86

Hale and Norcross mine—average cost per ton for the 12 months ending March
20

;
1867 . .

Managerial $0 31.7
Hoisting 2 38.7
Mining - 4 79
Improvements 65.

9

Incidentals - 92.

9

Total cost per ton 1 9 08.2

These results show a marked improvement on previous years, and enable lower

grade ores to be workedmore profitablythan was formerly the case. Some portion

of the diminution in cost is due to the lower price of material, but by far the

greater part to more efficient management and systematization of labor.
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Tabular list of mills crushing orefrom mines

Names,

STOREY CODNTY.

Atlas
Atwood’s -

.

Bay State

.

Bowers’ ...

Central
Crown Point (1 ) ...

Comet, (1)

Douglas (1)

Eclipse
Empire State
Empire No. 1 (1)

Empire No. 2 (1)

Gold Hill

Gould & Curry ,

Hoosier State. .

.

Imperial
Land’s .

Mariposa
Marysville (1) ..

Ogden
Pacific

Petaluma (1) ...

Piute
Eli ode Island ...

Rigby’s (1)

Rogers’B (1)

Sapphire
Simcooc,
Stevenson’s (1) .

Succor (1)

Summit
Union

Winfield

Total 33

LYON COUNTY.

Bacon
Birdsall & Carpenter
Cole & Co
Confidence
Dayton No. 1

Dayton No. 2 (1)

Daney
Eagle '

Eastern Slope
Eureka
Excelsior
Franklin
Gold Canon Reduc-

tion Works.
Golden Eagle
Illinois

Imperial (Rock Pt)

Island
Monitor
OpTiir (Now) ...

Phoenix No. 1(1)..
Pioneer (1)

Sacramento (1)

San Francisco
Swansea

Owners.

Ilaggin & Tevis .

.

George Atwood

—

Bay State Mill Co.

L. S. Bowers

J. B. Dickenson
Crown Point G. & S. M. Co

.

New York & Nevada M. Co

.

C. S. Wheeler
Eclipse M. & M. Co
Wm. Sharon, Agent
W. S. Hobart
Empire M. & M. Co

Gold Hill Q. M. & M. Co. ..

Gould & Curry M. Co
Clark & Heavst
Imperial S. M. Co
Charles Land
J. V. McCurdy
O’Neale, Rule & Glasier . .

.

O. S. Carvill
Sharon & Co
Greely Bros
M. Livingston
Crown Point G. & S. M. Co.
Rigby & Co
Rogers S. M. Co
W. S. Hobart...... j

A. Bassett & Co.
C. C. Stevenson
O’Neale, Rule & Co
Mason, Carville & Wright.

.

Wm. Kidd

L. A. Booth

Lowe & Fair
-Birdsall & Carpenter. ..

Cole & Co
Confidence M. Co
Winters, Kiistell & Co

do do
Daney M. & M. Co . .

.

Stevenson, Winters & Co..
Wheeler, Hurd & Dunker.
John Briggs
Wm. Sharon, agent
Wm. Sharon, agent...-

O’Neale, Rule & Co
Wm. Sharon, agent

Imperial M. Co

O’Neale, Rule &Co...
Hirschman & Co
Opliir S. M. Co
Hentsch and Berton. .

.

Sheldon & Hickolc. —
Hunt, Woodruff & Co.
Charles Schad
W. Sliaron, agent

Location.

Lower Gold
Flowery (Si:

American FI

Crown Point

Hill 1861
£ Mile Cree
at

k)

Ravine, (G .H.)..

Crown Point
Gold Hill...

Ravine, (G H.).. 1862

Lower Gold
Gold Hill...

Hill 1862

Seven Mile
1860
1860

1860

Lower Gold

Gold Hill...

Hill

Seven Mile C

1862
1860Lower Gold

Seven Milo C
Hill.

anon
do

Lower Gold Hill. .

.

Virginia
Lower Gold Hfil. ..

do
... ...do.’
Gold Hill

American Flat
Seven Mile Canon .

Lower Gold Hill - .

.

Seven Mile Canon .

Gold Hill

Lower Gold Hill. .

.

Virginia
Gold Hill

Seven Mile Canon .

Silver City
Dayton
Johntown
Silver City
Dayton

do
3 miles from Dayton
Silver City
Below Silver City
Carson River, near Dayton.

.

Johntown
Carson River, near Dayton.

.

Silver City

Carson River, near Dayton. .

.

do do

. do. .do .

do do
Gold Canon, near Dayton.,..
Carson River
Below Silver City
Silver City
Johntown
Carson River, near Dayton.

.

Johntown

ft

4=

ft
<D

•a

1863

1863
1862

1862
1861

1860

(1)

1861

1863
1865
1864
1861

1861
1864
1863
1864
1862
1861
1861
1861
1861

1861
1864

1861

1862
1865
1864
1861
1861
1861
1861
1862

o
ft
o

a
*43

M

$35, 000

35, 000
40.000

ICO, 000

75, 000

40, 000
40, noo

40, 000

50, 000

35, 000

75, 000

80, 000

30, 000

380, 000

40, 000

75, 000

60, 000

20, 000

50, 000
50, COO

75, 000
30, 000
80.000

100, 000

25, 000
25. 000

60, 000

35, 000

15, COO
50, 000

50, 000

25, 000

80, 000

$21 ,
000

19, 550

24, 000

15, 400

23, OCO

20, COO

2, 000, 000

|85, 000
(1)110,000

10, 000

35, 000

50, 000

40, 000

70, 000

60, 000
100

,
000

25, 000

50, 000

40, 000

30, 000

250, 000

40, 000

6, 000

75, 000

40, 000

40, 000

50, COO

40, 000

60, 000

tt

’ct

ft

12
,
000

35, 000

8, 800
12

,
000

26, 500

25, 000

305, COO
14, 730

40, 000

15, 000
10, 100

12, 000
24, OCO

45, 6C0
12, 500

47, 000

48, OCO
10, ICO
10,400

23, 060

15, COO

5, 000

22, 500

20, 525

10, 000

19, 000

953, 705
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on the Comstock lode during the year 1866 .

Motive power.

Horse

power.

STAMPS. WHEELS. WATER WOOD.
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|3>
*©

£

CQ
©
o
.2

.2

ft
ou
A

©
+-<

P
a

a
u
©
ft
SQ

ft
o
u
a

Kind.

©
.©
*4—

u©
©
a
c5

s

+2
©
o

CJ

ft

03
©
O
.2

2
0
2
<3

>>
cj
rO
P~t

©
ft
03

f-A

O
O

TJ
f—i

O
©

©
ft

03
O '

O

Steam 36 15
16
23

20

13
8

16
10
15
15
16
16

14

80
8

44
20

(1)12
9
22
30
10
20
25
10
8

16
16

(2) 8
20
20

14

18

607

600 44
44
6

4

8
5
44
4

4

5
54
8

3

20
34
6
54
4

5
6
8
34
54
8
4
34
5
5
24
6

6

24

5

1804

$13
-do

do C 10-600 \

1 10-700 5
9 70 14

do 35 500 9 70 14

14

124
14

do
do 650 8 78
do
do

60
60

45

650
650

< 6-750 l

l 8-600 5

9
9

74

80
80

84

15
14

14

20
60

750
600

9
8

70 14
14do

do
do

do
- - . .do

SO
30
60

(1) 150

650
700
650
650

10 72 14
14
14
14

do
do..

10
10

80
80

do
do
do

45 750 9 80 134

do 500 6 76 14

"
14

'

14

t

do 625
f 10-650 )

\ 4-500 5
10

70

6040

Steam GO 720
613
480
900
600
800
550
400

1, 100
650
650
600
700

850
400

f 16-600 )

$ 40-550 5
720
450
650
650
700
750
650
900

10
9
9

75
85
65

$1

'

1C
10

20
30
5

(1)12
20
15
15
5
12
20
10
10
15

10
20

56

10
5

24
16
15
12
10
12

8
1

2
5
1

5
6

4
6
3

24
2
6

34
5

64

4
A

14
6
6
5
3
5

Water 50
Steam 20

35

60
45

Water
Steam

10
10

75
75

2—central discharge 54 12 1,500 84
84

do
Water 37 .... 100
Steam
Water

CO 10 50 11
2,500

Steam 40
Water

2, 500Steam

do

30

40
30

50

25

9 75 12
,

'"16

10

do

Steam and water. .

.

do
Water

84 80 2—Overshot

Central discharge .

.

2 4-5

32
10

141

"32’

14

3, 600

1,800

1, 200do 40
45
45
40
30
40

10
Steam

do
do

Steam and water ..

Steam
Central discharge.. 10 - .... 1, ICO

23
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Tabular list of mills crushing orefrom mines on the

Names,

LYON COUNTY.-Con.

Trench
Weston’s (1)

Weston's (1)

Total -37

ORMSEY COUNTY.

Brunswick ..

Carson
Merrimac (1)

Mexican (1) .

Santiago

Sierra
Vivian
Yellow Jacket.

Total 8

WASHOE COUNTY.

Atchison
Buckeye
Manhattan (1)

Minnesota
Napa
New York & Washoe
Ophir Reduction
Works (1.)

Temelec
*Washoe Valley Re-
duction Works.

Total 9

Owners.

Joseph Trench
Wm. Weston...
Wm. Weston...

Williams & Sharon .

W, Sharon, agent...
Rice & Yerrington..
Alsop & Co
Santiago M. Co

Beach & Harrington.
P. Frothingham
Yellow Jacket M. Co

Savage Co
Lambert & Co
New York & Nevada Co.
Savage M. Co
James Hill & Co
New York & Washoe Co. ..

Ophir M. Co

Baldwin & Bonner
J. H. Dali

i '-V

Location.

Silver City .

Johntown .

.

do

1 mile below Empire. . i

.

3 miles west of Carson .

.

14 mile below Empire . .

.

Empire
4 miles below Empire,
Carson river.

3 miles west of Carson .

.

34 miles below Empire .

.

Empire

Washoe
do
do
do

Galena
Washoe
Eranktown

.

Washoe
Franktown.

s
rO

£

1861
1863
1862

1863
1862
1862
1862
1862

1860
1864

1862
1863
1863

Ctj

a
V.m
w

1. 424, 000
25 mills.

1863
1862

1865
1863

$75, 000
35 000

8, 000

$50, 000

25, 000
100, 000

300, 000
100, 000

25, 000
75, 000

150, 000

825, 000

$75, 000

60, 000
100, 000

75, 000
34, COO

100, 000

150, 000

CO, 000
140, COO

794, 000

B
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Comstock lode during the year 1866—Continued.

Motive power.
•fe

&
o
Ph

<D
03

o
W

STAMPS. WHEELS. WATER. WOOD.

Number. Weight,

pounds.

Drop

in

inches.

Drops

per

minute.

|

Kind.

Diameter,

feet.

Fall,

feet.

Amount,

inches.

Cords

per

day.

Cost

per

cord.

30 20 600 6
do 40 15 550 9 80 \ 4J 11

10 250 9 70 Overshot, 40 42 80 i 11

434
29

395

8 1,000 10 80 Central discharge . _ 21 1 74
'

.(in 10 1 6

do 20 2 74
44 4 74
24 2—Central disobarere 1 74

do 8 1 6

Steam and water. 16 650 10 80 Central disehare’e.

.

7 14 f 9
Water 40 1 74

170

20 6

10
1

6
24 6

16 6
Steam and water. 20 4

Steam 24 8
do 72 , 20

Steam and water. 15 6
....do 300 60 60 20

261 82
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Tabular list of mills crushing orefrom mines on the

Names. Owners.

()i

STOREY COUNTY.

Atlas
t

Jt»»
Atwood's
Bay State. . . . . 1 . .

.

Bowers’
'Central
Crown Point (1)-..
Comet
Douglas (1) -

Eclipse L-.-.-.-

Empire State
Empire No. 1 (1) .

.

Empire No. 2 (1) .

.

Gold Hill
Gould & Curry
Hoosier State
Imperial L-

Land’s
Mariposa
Marysville (1)

Ogden
Pacific

Petaluma (1) . J

Piute ....

Rhode Island
Rigby’s (1) ....

Rogers’ -

.

Sapphire .;

Simcooc
Stevenson's (1)!

Succor (1)

Summit 4

Union .;...

Winfield j

Total 33

LYON COUNTY.

Bacon . .

Birdsallfc Carpenter
Cole &0o
Confidence.
Dayton No. 1

Dayton, No. 2 (!) ...

Daney j

Eagle
Eastern Slope
Eureka
Excelsior L

Franklin
G old Canon Reduc-

tion Works.
Golden Eagle
Illinois ,

Imperial (Rook Pt.).

Island
,

Monitor
Ophir (New)
Phoenix No. 1 (1)...
Pioneer (1)

Sacramento (1)

San Francisco
Swansea

T

Haggin & Tevis
George Atwood...
Bay State Mill Co
L. S. Bowers
J. B. Dickenson ...

Crown Point G. & S. M. Co .

Netv York & Nevada M. Co.
C. S. Wheeler
Eclipse M. & M. Co ...

Win. Sharon, agent..
W. S. Hobart
Empire M. & M. Co
Gold Hill Q. M. & M. Co . .

.

Gould & Curry M. Co... . .

.

Clark & Hearst
Imperial S. M. Co
Charles Land ..

J. V. McCurdy
O'Neale, Rule & Glasier
O. S. Carvill
Sharon & Co
Grecly Bros
M. Livingston
Crown Point G. & S. M. Co
Rigby & Co
Rogers S. M. Co
W. S. Hobart
A. Bassett & Co
C. C. Stevenson
Q’Neale, Rule & Co
Mason, Carville & Wright..
Wm. Kidd ...... ...-.-A

L. A. Booth

Lowe & Fair
Birdsall & Carpenter. .

.

Cole & Co L-.

.

Confidence M. Co
Winters, KUstell & Co .

do do ...

Daney M. & M. Co

Stevenson, Winters & Co .

Wheeler, Hurd & Dunkor.
John Briggs
Wm. Sharon, agent
Wm. Sharon, agent

O Neale, Rule & Co..
Wm. Sharon, agent.
Imperial M. Co
O’Neale, Rule & Co
Hirschman & Co
Ophir S. M. Co
Ilentsch & Berton
Sheldon & Hickok
Hunt, Woodruff & Cio

Charles Schad
W. Sharon, agent...

Location.

Lower Gold Hill

Flowery (Six Mile Creek)..
American Elat
Crown Point Ravine, (G. II)

Virginia. ._,| ...... ...

Crown Point Ravine, (G. PI) .

.

Gold Hill ,... r ..,. ......

Lower Gold Hill

Gold Hill

Seven Milo Canon
Virginia
Lower Gold Hill
Gold Hill

Seven Mile Caiion
Virginia
Lower Gold Hill

Seven Mile Canon
do

Lower Gold Hill
Virginia
Lower Gold Hill

do...!...
do

Gold Hill...
American Flat
Seven Mile Canon ,

Lower Gold Hill
Seven Mile Canon
Gold Hill

Lower Gold Hill

Virginia
Gold Hill

Seven Mile Caiion.

Silver City
Dayton
Johntown L

Silver City L

Dayton ,,
.do .

3 miles from Dayton
Silver City
Below Silver City
Carson River, near Dayton
Johntown
Carson River, near Dayton
Silver City

CarBon River, near Dayton i

.j.i. . .do. ...do
L do...^ ...do

do... 1 do ........
j.

Gold Caiion, near Dayton . . L

Carson River L

Below Silver City.
Silver. City ,.,L

Johntown
Carson River, near Dayton.

-

Johntown

n
x>

a

1861

1862

1862

1860
1860
1860

1862
1860

1863

1863
1862

1862
1861

1860

( 1 )

1861

1863
1865
1864
1861
1861
1864
1863
1864
1862
1861
1861
1861
1861

1861
1864
1861
1862
1865
1864
1861

1861
1861
1861
1862

Tons

capacity.

Miles

from

mine.

Men

employed.

25 n 11

20 4

35 0

25 JL
7! 12

12 i
i

8 0 6

20 0 13
16 H 13
25
15

0
3

15

30 n 16
33 i 15
17 i 14

100 0

13 1
4 12

30 41 30
30 3T
15 0

18 11
20 1$
50 if 18
12 1 ] 9
40 14

50 4 15
12 2!
12 4
28 1 17

25 3

5 a 5
26 OX

"-4

35 1 20
14 1 8

30 3

846 484
19

263
mills.

30 3 18
75 74- 21
5 5 5

14 24 9

20 10-

30 15
20 64 10
14 3 2

20 34 11

22 64 11

18 5 9

16 8 11

25 3 13

18 7 13
18 7 10
90

7
48

19 10
3 7 3

40 74. 13
20 34 10

23 24 12
18 5 12

14 64 11

20 41 14
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Comstock lode during the year 1866—Continued.

i

,

Cost

per

ton

hauled.

53

§
a

OJ

P<
t-
(V

fe
CM
O
+3
OT
O
a

Tubs.

PANS.

Settlers.

Agitators.

O

<

P

!

3

]

Grinders.

Crushing

capacity

per

month,

tons

Knox.

Wheeler. Hepburn.

Varney.

<fcl 7^ $250 8 4

I

750
1 26 9 2 000

950 14 7 1,400
/i \ 100 (2) 30 1 750to

100 (2) 4 (2) 4 670
\
L /

75 8 1 250

3-50 600

871 75 1 415

300 8 ! 4 2 700

(!) 20 0 2 700

1 7-5* TWO *900

3QQ 12 6 . 1,000

871 225 /I \ 5 24 4 475W °
39 3 21 3, 500

1 on oftf) (\ ) 94 3 400
:

75 300 74 9
1, 100

L, 10 _ 5 IB) 1 2 1, 000

150 9 6 (2) 3 600

75 2 500

12 . r

#
*

4 1,000

1 7.5 400 15 (1) 5 9 1,305

] 00 1 50 18 4 1 300

1 on 300 12 | (1) 6 1 1,200

70 400 (2) 13 8 > J ^ , 4 2 1 1, 350

150 5 4 400
360

1 25 250 1 1881 56 9 1 (1) 1 850
9 a) 4 9 3 1 700

1 00 30 10 (3) 1 i ] 150

150 • 9 1 1 600

1 00 300 11 (2) 1 4 1 900

1 00 200 14 1 400
s 8 4 (B) 1 1 1, 000

802.1 i

), 380 27 305 91 93 9 101 17 4 8 26, 820

25 mills.

o no 17 4 2

3 00
—

20
•

0r-H 5 (B) 1 1 1, 908

3 00
'

... 4 2 125

5 3 650
* 3 50 6 (2) 2 (3) 2

3 50
n 25

8 4 3 800
' ^

1 $15 500
o no 2 40

1 50 6 (1) 3 1 550

j 25 10 5 2 (1) 1 1,100

3 00
4 25

"
18 1 530

5 9 2 2 50®m 7 vj(0 0 1600

3 50 J (\HI J

.

24 1 . n ! 500

3 .50 81 2 3 rW -1- 500

3 00
.

(1) 27 14 (1) 7 3 (B); (2) 1 +2, 400

3 00 3 500

3 00 2 _h frti

»

......
f')£

J>

iiQ *
[ 12 1

.

1, 200

2 00 ."777 ..... ...... U .......... - - L* - . 4 - - r

)

50
5501 75 ..... . . JCl. L% . ... -'ii-vJir. -------- . . . .

.

3 00 , .

-
1 _ _ OO0

3 00 7 irntv. ;
'

•; 3
* * - • V

500

2 75 .... (1) 22 3 600

*Soon will be 1,200 per month. 1750 tons per month
;
October 15, 1866.

JNow 2,800 tons.
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Tabular list of millsfrom mines crushing ore on the

Names Owners. Location.

aO

&

c3

o

3

a
o
E*

"C
o
o
'p.

a

LYON COUNTY.—Con,

Trench
Weston’s (1)

Weston’s (1)

Total 27

ORMSBY COUNTY.

Brunswick
Carson
S,Terrimac (1)

Mexican (X)

Santiago.

Sierra
Vivian
Yellow Jacket

Total 8

WASHOE COUNTY.

Atchison .

Buckeye
Manhattan (1)

Minnesota
Napa
NewYork&Washoe
Ophir Reduction :

Works (l.J

Temelec
* Washoe ValleyRe-

duction Works.

Total 9

Joseph Trench.
Wm. Weston ..

Win. Weston..

Silver City ....

Johntown
do 1.

1861
1862
1862

Williams & Sharon
W. Sharon, agent...
Rice & Yerrington.
Alsop & Co
Santiago M. Co

Beach & Harrington

.

P. Frothingham
Yellow Jacket M. Co.

1 mile below Empire
3 miles west of Carson
17 mile below Empire
Empire
4 miles below Empire, on
Carson river.

3 miles west of Carson
37 miles below Empire
Empire

Savage Co
Lambert & Co
New York & Nevada Co . .,

Savage M. Co’
James Hill & Co
New York & Washoe Co- ..

Ophir M. Co

Washoe
do
do
do

Galena
Washoe
Franktown

.

1862
1863
1863

Baldwin & Bonner.
J. H. Dali

Washoe
Franktown

.

1863
1862

1865
1863

SV» ,

: 09S '

30
25
7

6417
4

6377

280

30
20
45
30
15
45
33

30
GO

308

27
4
4

15
15
4

315

1863 20 97
1862 11 18
1862 30 9

1862 45 9

1862 45 8

- . - ;

9 18
1860 30 9

1864 90 87

10

14
14
13
14

14
14
16

14

43
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Comstock lode during the year 1866.—Continued.

Cost

per

ton

hauled.

Cost

of

water

per

month.

w
rQ

PANS.

Settlors.

Agitators.

Breakers. Grinders.

Crushing

capacity

per

month,

tons.

M
8
M

*

Wheeler. Hepburn.

I

f

K

>>
D

3
>

I

?L 75
2 00
2 00

'JOO 7,0 YJ
POO
7009 5 1 ...

76 51 70
9

49 24 69
5

27
1

3 1
fciioT.

.

61 64 26

8 4

r/itjoo

l oo4 00
oi

j
i—

j

1 £q I 05

1 8C 4 15 1 (1) 6 10 1, 350
*1, 260
1, 100

.
! Q 12

4
< ’ t ‘

i ' t V • i : T

I 6 34 .... 9 (B) -1-

3 75 1 81 8 4
15

1
2

(1) 1 750

2, 30030 ----- 2

4 37 46 9 38 13 2 3 «

'

16
8

8

. Y

i

i

.,200
700

1, 300
3,000

lit £881
—

4
o!") A It*8

6
1

12 3 i

16 8
0 90fla«\

1 1, 300
t450

800
*3,725

' eotfasW*

i ii i

12 (1) 3
_

. 6 (2) 2

48 22 33 5 5 2
- ... ........

* By wet process 1,000, and dry 260 tons. tFull capacity 750 tons.

^Wet, 1,050; dry, 675 tons.
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NOTES ON MILLS.

STOREY COUNTY.

has been idle four months ; new running', With

to Ophir

Bowers (1)—Paid this for 5 months only :

on- n water
; (2) 5-foot pans. ^ P'

Central (1
)—To Virginia and Gold Hill Water Companies; also, pays $-

06h^fi#)
.
Jin firnigua gx saol dourn anoitu£09'iq Il.p, do oliqa xil

(2)-—Hepburn and Peterson’s, working 500 tons per month wet; tour iurnaces and six

barrels, working 170 tons dry. . h i . r r ,

Crown Point (1)—Just dismantled; engine used to drain mine.

Comet (1)—Been idle for seven months ;
just started again.

Douglas (1)— 10-inch cylinder, 30-inch stroke, 26 plain pans.

Empire No. I (1)—Increasing stamps to 21 ;
capacity to be 40 tons per day; to employ

16 men, 27 Wakelee pans.

Empire No. 2 (I)—Concentrators and two stamps for breaking.

Empire State ( l
)—4-foot pans.

Gold Hill (I)—6-foot tubs.

Hoosicr State ( 1
)—With steam chambers.

Land's (B)—Throughout the table designates Blake’s breakers.

Mariposa (1)—Also one prospecting stamp; (2) large.

Marysville (1)—30 5-foot plain pans.

Pacific (1)—Large.
Petaluma (1)—Stamps being increased to 16; capacity to 26 tons per day; men to II ;

wood to five cords ; adding eight improved Wheeler pans, four settlers and one agitator.

Piute (1)—8-foot settlers.
f

P 1

Rhode Island (1)— 18-inch cylinder; (2) 7-foot pans.

Rigby's (1)—One extra pan and settler for tailings and one barrel.

Rogers's (1)—Not running for four months.

Saphire ( i
)—Wheeler.

Simcooc (1)—Improved.
Stevenson (1)—8|-inek cylinder; (2) Howland’s rotary battery; can crush seven tons and

amalgamate five tons per day
; (3) Small.

Succor (1)—24 Wakelee flat-bottomed pans.

Summit (1)—Burnt and rebuilt in 1863
; (2) small pan and settler.

LYON COUNTY.

Birdsail (1)—Mill, $110,000; ditch, $40,000; total, $150,000.

Carpenter (2)—Large-sized Wheeler.
Dayton No. 1 (1)—Four of these for prospecting; (2) 8-foot settlers

; (3) Knox.

Dayton No. 2 (1)—Two roasting furnaces.

Eastern Slope (1)—Large.
Eureka (1.)—Break 80 tons per day.

G. C. Reduction Works ( 1)—5-foot pans.

Imperial Rock Pt. (1)—7-foot tubs and settlers
; (2) breaker, large size.

Phoenix No. 1 (1)—Eight tubs and Wheeler pans.

Pioneer (1)—15 tubs and Wheeler pans.

Sacramento (1)—12 7-foot iron pans.

Swansea (1)—6-foot tubs and one prospecting battery and pan,

Trench (1)—16 flat 7-foot pans, one excelsior and two Wheeler and Randall pans.
‘

Weston's (Steam)—(1)—Worked but about 1,000 tons of Comstock ore this year ; hauling

about $3 per ton.

Weston’s (Water)- (1)—Six flat-bottomed pans ; has run but little this year for want of water

ORMSBY COUNTY.

Merrimac (1)—-Also, one prospecting battery and pan
; (2) large.

Mexican (1)—Pour furnaces and 10 barrels.
~rivian (1)—Hanscom’s.

t™ ’ WASHOE COUNTY.

Manhattan (1)—16 pans.

Ophir (1
)—Working but 36 stamps—Freiberg process—nine furnaces.

Reduction Works—24 amalgamating barrels.

Temelec (!)—Large.
* Washoe Valley (1)—Wheeler 12-feet breast; full capacity about 300 horse-power.

Reduction Works—40 stamps used for Freiberg process, and 20 for wet ; eight furnaces and

2 0 barrels for dry process ; four Wheeler and Randall’s pans for wet ;
four more Varney pans

to be introduced ; (2) Blake’s improved saw.
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Process of Reduction.—The ores from the Comstock lode are probably the

most docile silver ores found in Nevada, and the process used for their reduction

is of the simplest land. After crushing by the stamps, the large boulders being

first reduced to a moderate size by hand labor or by Blake’s patent crushers, the

material as it passes from the battery is collected and settled in tanks to avoid

as much as possible the risk of fine particles passing off with the superfluous

water. In spite of all precautions much loss is sustained from this source, expe-

rience showing that the most impalpable of the slum is the richest in proportion.

Out of 40,432 tons of ore worked at the Gould & Curry mill 4,431 tons were

lost in this manner. >

From the tanks the crushed ore is passed to the iron grinding pans, a descrip-

tion of which will be found in preliminary report, pages 76 and 77.
.

The charges

vary from 500 to 1,500 pounds, according to the character and capacity ol the pans

used. In these pans the ore is ground from four to six hours, being in that time

reduced to an almost impalpable powder. The mode of treatment varies con-

siderably, some mill men using a variety of chemicals, such as sulphate ol iron,

muriatic and sulphuric acids, &c., while others dispense with them almost entirely.

Their object is to assist the reduction of the silver in combination, but much

uncertainty exists as to their beneficial operation. Each charge is invariably

mixefl with a considerable amount of salt, varying with the richness of the ore.

Towards the end of the process the quicksilver is usually added, the nmllers of

the pans being at the same time slightly raised to prevent the grinding or “flour-

ing v of the mercury. After a sufficient time has elapsed to allow a thorough

amalgamation, the pulp is thinned by the addition of water, and revolved in such

a way as to allow the amalgam to settle to the bottom. I or economy of time, this

is usually accomplished in large vats called “ settlers,” especially adapted for that

purpose/ The refuse matter is then drawn off and treated by various methods of con-

centration, to bo spoken of afterwards. This process is used only loi second and

third class ore, it being found better to employ the Freiburg process for first-class

ores. The Central mill in Virginia, and the Washoe reduction works and Opliir

mill in Washoe valley are the only ones adapted to this method, the amount

of ore requiring this treatment being but a small percentage oi the entire product

of the lode.

Some mill men amalgamate in the battery while the ore is being crushed, but

the practice is not by any means universal. In fact, the treatment of ores is in

a great measure empirical, but little attention being given in Nevada to analyti-

cal chemistry, and the adaptation of the working processes to the results devel-

oped. In this connection the following assays or rather analyses ot Comstock

ores may be found of interest: f

Opliir mine—a first-class ore and metal produced

George Attwood.

Gangue -

Silver -

Gold -

Lead -

Antimony
Zinc
Sulphur -

Copper., - -

Iron

therefrom by the Freiburg process, by

63.380 ".00

2.786 41.51
059 1.58

4.151 39.01
087 .00

14.455 • .56
7.919 .00

1.596 17.04
5.463 .17

99.896 99.87
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" Ore from California mine, Virginia. No. 1 made in London
; No. 2 at Swansea.

Sdjca 1 67.5
Sulphur 8.75
Copper

j
j... L i 1.30

£°n - 2.25

Gold- — 4 :;::::;;;::;;;::;; -059
- €--- 12.85

Lead - - 5. 75
Loss 25

No. 2.

65. 783
11.35
1.31
2. 28
1.76
.57

11. 307
6.145

100.00 100.00

Yellow Jacket ores, second-class
; by W. F. Rickard, F. C. S.

„ ,
' White. Brown.

Gold 005=430 03 .001= $7 52
Silver .- . . 150= 62 83 . 050= 21 99
Iron 575 2. 800
Lead Traces. Traces.
Copper Traces. Traces.
Sulphur 693 .160
Lime- Traces. .000
Silica 98.310 96.560
Loss 267 .429

Mixed.

.002=$ 10 04

. 157= 65 98
1.230
Traces.

Traces.
.457
Traces.

97. 850 *

.304

i00. 000 $92 86 100. 000 $29 51 100. 000 $76 02

The difference in the composition of these ores is worthy of notice. The
Ophir and California mines are situated in the northern part of the explored
portion of the lode, where a much, larger percentage of base metal is encoun-
tered than elsewhere. These ores are evidently unsuited to the simple process
just described. The analysis of Yellow Jacket ores presents a fair sample of the
general composition of second and third-class rock from the Comstock mines. It
wT

ill be seen at a glance that the amount of base metal present is extremely small,
the ore consisting almost entirely- of sulphuret of silver and iron and native
metals.

Cost of Reduction.

—

The following details taken from the published reports
of mining companies show a material diminution from the cost in former years,
due in great measure to improvements in machinery, systematization of labor,
and increased knowledge of the method of reduction

:

Savage mine, average for 12 months ending July 1, 1867 $14 04
Savage mine, for the previous year 16 74
Hale & Norcross mine, average for 12 months ending March, 1867 14 26
Gould & Curry mine, average for 12 months ending November, 1866 13 30

The following table, from the report of the Gould & Curry Company, will
show the relative proportion of the various items. It will be noticed that the
total cost per ton is less than the average given above. This arises from the fact
that the company had ores worked at custom mills, the cost of which was greater
than at their own mill as given below

:
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Cost per ton in detail of ore reduced at (lie Gould 4" Curry mill.

Labor. Wood.

Castings.

Sulphate

of

copper.

-4-?

Quicksilver.

Sundries.

Total.

Foreman, watchmen, and laborers $0 71. 33
0 58. 88
0 41. 30.

$0 71. 33
4 61.21

0 44. 65
0 97. 20
3 08. 96
1 53.41
0 90

$3 97. 84 $0 12. 49
0 03. 33
0 10.39
0 10. 96
0 69. 41

0 90

0 65. 98
0 76. 81

0 84. 10

$0 20. 85
0 59.360 04. 65 $0 43. 50 $0 27. 06 $0 86. 59

3 90.42 4 02. 49 0 80. 21 0 43. 50 0 27. 06 0 86. 59 1 96. 48 10 26. 78

Great as lias been the decrease in the price of reducing ores since the com-

mencement of operations in Virginia, the construction of a railroad into Virginia

from any point on the Truclcee river (where fuel is abundant) would result in a

still further reduction. In this connection attention is called to the follow-

ing figures from the last report of the State surveyor general

:

STOREY COUNTY.

The table contains a list of 33 mills, all steam, estimated to have cost $2,000,000, with an

assessed value for 32 of $953,705, say, for the 33, $970,000, containing 607 stamps, with a

crushing capacity of 846 tons per day, nearly 1.4 tons per stamp, consuming 1804 cords of

wood per day, average cost about $14 per cord ;
total, $2,527, or nearly $3 per ton, and about

$4 15 per stamp.
Twenty- four mills pay the Virginia & Gold Hill Water Company $5,280 per month for

water ;
add water tax, $130 per month ;

total, $5,410, cost of water per month for 24 mills,

which contain 399 stamps, with a crushing capacity of 562 tons, or 14,612 tons per month

of 26 days. Cost per ton of ore worked for water, 37 cents, or 52 cents per stamp.

Aggregate distance of 33 mills from the mines about 484 miles ; average distance about

1^- mile, (for custom mills the distance is estimated, with one or two exceptions, from the

divide between Virginia and Gold Hill;) and the average cost of hauling is about $14 per

ton, ranging from 70 cents to $2.

846 tons per day for 26 days would equal

—

21,996 tons, at $3 for wood $65, 988 00

*21,966 tons, at 37 cents for water - <•

\

21,966 tons, at $14 for hauling 27, 4o/ o()

Total per month for wood, water and hauling

or $4 62 per ton.

LYON COUNTY.

101,572 92

Total mills, 27. Steam, 16 ; water, 8 ; steam and water, 3. Estimated cost of 15 steam,

7 water, 3 steam and water mills—$1,464,000.

The 27 mills contain 424 stamps, from which deduct 4 used for prospecting, and we have

420 stamps, with a crushing capacity of 6414 tons per day ;
from which deduct 1 mill with

10 stamps, capacity 7 tons, which has run but little during the year ; also 1 mill with lo

stamps, capacity 25 tons, which has crashed but about 1,000 tons during the year ot Comstock

ore; and we have 25 mills with 395 stamps, with a capacity of 6194 tons per day, or 1.57

tons per stamp ;
using 100 cords of wood per day, costing about $10 per cord. Total, $1,000 :

equal to $1 61 per ton, or $2 53 per stamp.

The aggregate distance of 25 mills from the mines is about 135 miles; average distance

5.4 miles, and- average cost for hauling about $2 75, ranging from $1 50 to $4 25.

25 mills employ 315 men, or one man for 1.97 tons.

6194 tons per day for 26 days equal 16,107 tons ;
add for Weston’st steam mill 93 tons per

monthly average ;
total per month, 16,200 tons.

16,200 tons, at $2 75 per ton for hauling $44, 550 00

16,200 tons, at $1 61 per ton for wood uu

Total per month for wood and hauling

or $4 36 per ton.

70,632 00
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ORMSBY COUNTY

Six water, and two steam and water mills. Estimated cost,' $825,000; with 170 stamps,

crushing’ capacity, 280 tons per day, or 1.65 tons per stamp; aggregate distance from mines,

80 miles; average distance, 10 miles ;
average cost for hauling, say $4 per ton; Ilf cord

of wood at, say, $8 per cord, $94, or 33£ cents per ton, or 55 cents per stamp.

280 tons per day for 26 days equal— odl of 19'iiJOn MlOW Iliw O'lO lo -elol Inn<

6, 780 tons, at $4 for hauling .....— - -j- IftfatK - - - - tWQtr« Ilfiml*2? >

id^S^oh^,
,
3
n?5'x?

0
§nT'' ' jjr&ff 'ortJYoTrdfj' Ti'iSfrcfB Tt'vf Urrorbllfll?

Total per month for wood and hauling - 29, 380

or $4 33 per ton.

: o ojjIbv vti^sn oai io Arao mq %ashoe county. tiiaoqqri?

Five steam, and four steam and water mills; estimated cost, $794,000; containing 261

stamps; crushing capacity, 308 tons per day, or 1.18 tons per stamp, consuming about 82

cords of wood at, say, $5 per cord; total, $410, or $1J- per ton, or $1 57 per stamp.

Average distance of mills from mines, say 14 miles, and average cost of hauling $4 oO

per ton. ywscfcffi -oorio ’te Bi 80'xu obBTg yrol ot ‘vt il {deoilqqe-norr all .jnoo

308 tons per day for 26 days equal—

8,008 tons, at $4 50 per ton for hauling - $36,036 00

8,008 tons, at $H- per ton for wood ..— - --— .10,677 3._>

,

Total per month for wood and hauling - - - 46,713 33

or $5 83 per ton.

From these! tables it appears when wood is worth in Virginia $14 per cord, the

cost of this item per ton of ore reduced is about $3. Any railroad could put

wood down at the same mills for $9 per cord, with great advantage to the com-

pany. This would be a saving of $

5

per cord, or about $1 07 per ton. Making

this alteration in the details of Storey county mills, the cost of reduction per ton

for the items of wood, water and hauling, the total would be $3 55 per ton, or

81 cents less than the most favorable average results at mills working Comstock

ores, or $2 02 less than the most unfavorable. Competent judges estimate that

by taking these ores, to the Truokee river the total cost of reduction per ton

would not exceed about $9 or $10.

Percentage of Yield and Loss.—Experience has shown that for the ordi-

nary ores of the Comstock, 65 per cent, of the assay value of the ore is about the

proportion whi<?h can be extracted by the process in use, and custom mills are

required to return at least that proportion. Careful assays are made daily of the

ore as it is raised from the mine, it being customary to take a handful of ore from

each car load ais it is brought to the surface, and place it in a box placed near the

shaft for the purpose. Several times during the day the contents of this sample

box are thoroughly mixed and several assays made of them
;
the average of

which will show very nearly the quality bt ore being raised at any particular

time. In some cases the value of the ore is ascertained by sampling the con-

tents of each wagon load as it leaves the mine, in the manner just described.

During the process of reduction, assays are taken of the pulp as it leaves the

batteries, which of course from the intimate admixture of the ore null be more

reliable, but if amalgamation for free metal in the batteries is adopted, as at some

mills, the millman can gain but little idea of what he is doing, as the quantity

of metal saved in the batteries is an unknown item, to be ascertained only when

a thorough clean up is made* To avoid unnecessary detention from this source,

which requires a stoppage of all machinery, this is not done -much oftener than

about every two weeks. The following tables are valuable in this connection.

The statistics- fromr-the -Hale and Noreross mine may be taken ns a. fair illustra-

tion of the average results of milling operations in this section. It will be noticed

that the percentage of gold lost is small compared with the silver, showing the

former metal to be present chiefly in an uncombined form. The table suggests

gome important questions. It shows that we are losing annually about 35 per
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cent, of tlie value of the ore mined from the Comstock. The yield of bullion

last year was in round numbers, say, $15,000,000, which would show the loss to

have been about $8,000,000. The enormous extent of this loss.is well understood,

but so far no feasible means of lessening it without diminishing the net profits

on the result have been suggested, or at least shown to be practicable. Excep-

tional lots of ore will work nearer to the assay value, but only in rare instances.

How small a percentage of the metal which escapes the mill is saved by future

operations will appear under the next heading. The great difficult}7 to contend

with lies in the cost of labor and fuel. The average yield of all ores worked at

the present time does not probably exceed $35 per ton, equivalent to a loss of

$18 90 per ton, supposing $35 to represent 65 per cent, of the assay value of

the ores. If by using the Freiburg process we saved 80 per cent., the average

yield per ton would be $43 12, or an advance of $8 12, which would not cover

the additional cost of labor and fuel. The price charged for treatment by the

Freiburg process in this district is $45 per ton, with a guarantee of only 80 per

cent. Its non-applicability to lowT grade ores is at once apparent, the cost of

reduction being greater than the average yield of the ores. To make it avail-

able, it is evident that the additional 15 per cent, of the assay value saved must

cover the increased cost of reduction, which is, say, $31, so that it will prove val-

uable only when the ores are worth $200 per ton and upwards. In practice a

lower grade than that may be adopted, it being found by experience that the

percentage of loss in working ores by the net process increases with the greater

value of the mineral. Under these circumstances wtc must look rather to improve-

ments on the present modes of treating the ‘‘tailings” from the mill by concen-

tration or otherwise.

HALE AND NORCROSS MINE.

Table showing the assay value of the ore extracted during twelve months oper-

ations, also the yield and loss per ton , the percentage of yield and loss, and

the entire results.

Ore.

Assay valuo of ores. Yield. Loss.

y

1
&

P
©
U
©
P<
©
‘P
r—i
a
>

©
P
'ci

r

rs

o

P
O

©
P

P
©
©
u
©
Pu

r

c3

O

a
o

-«-»

u©
Pt

- P
©
©
U
©
Pt

o
Eh

First six months

—

Gold -

Silver

• Total

Tons. Lbs.

$24 39
40 79

$306, 582 90
512,895 43

$20 92
21 30

85.'8

52.2
$263, 043 90

267, 764 65
$3 46
19 50

14.2
47.8

$43, 539 TO
245,130 73

12, 571 1,950 65 18 819,478 33 42 42 64.7 530, 808 55 22 96 35.3 288, 669 73

Second six months

—

Gold
Silver

Total

Total for 12 months

—

Gold
Silver

Total

29 18
5L 64

468, 734 00

829, 524 11

24 90
26 42

85.3
51. 2

400, 016 18

424, 395 67
4 28

25 22
14.6
48.8

68, 717 82
405, 128 44

16 C64 30 80 82 1,298,258 11 51 32 63.5 824,411 85 29 50 36.5 473, 846 26

27 07

46 88
775, 316 90

1,342, 419 54
23 15
24 17

85. 5

51.6
663, 060 08

692, 160 32
3 92

22 71

14.5
48.4

112, 256 82

650,,259 22

28, 635 l, 980 73 95 2, 117, 736 44 47 32 63.9 l, 355, 220 40 26 63 36.

1

762,516 04

yjOTK. This table is copied from records oil file in the office of the company. The original, prepared by

Mr. Thompson, was marked out to six places of decimals for the cents. The omission of these will account

lor its apparent trifling discrepancies.
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Gould and Cueey Mine.—Table showing the average value of the ore
reduced during the year ending November 30,1866, the yield at the mill and
the loss jier ton. (G. & 0. annual report for 1866 :)

Average assay per ton
Average yield per ton, 75 per cent
Average loss per ton, 25 per cent

Total value of ore as per assay.

Bullion produced

:

Gold
Silver

$43 95
33 02
10 93

$1,582,247 43

$363,803 92
825,277 85

1,189,081 77

Total loss, about 25 per cent 393 5 ig5 66

Note.—Tins table does not show the entire yield of the mine for the year, large quantities
of ore being reduced at “custom mills.” The statement refers only to.oies reduced at the
large mill owned by the Gould and Curry Mining company.

Concentration.-—-Concentration is employed only in the treatment of the
“tailings,” or sands from which all the metal has been extracted which could be
saved in the mill. The tailings are usually turned into the nearest watercourse,
(many mills being so situated as to have no facilities for the construction of reser-
voirs,) and the right to use them rented to other parties. Many plans have been
suggested for their concentration, but the one in general use is*extremely simple.
It consists merely in passing the sands through shallow sluice boxes, the bottoms
of which are covered.with thick blankets. The fall of these sluices is consider-
able to prevent packing of the sands, but the stream of water is regulated so as
to cover the blankets with a thin sheet only. In this way the heavy metalliferous
particles are retained in passing over the rough surface of the blankets, the lighter
sands passing off in the water. After a sluice box has been running several
hours, the water is turned off, the blankets washed in a tank of water, and
returned to their places. This constitutes the entire' treatment. When the
tank is nearly full of tailings, it is emptied and the resulting mass considerably
increased in value by the elimination of waste sands, is ground and amalgamated
in the manner already described. Latterly this has become quite an extensive
branch of our mining business, and is said to yield a good return on the capital
employed.

The following items are taken from the report of the surveyor general for 1866 :

Details of blanket washings in Six-mile canon for 1866 and 1867.

Number of mills discharging tailings into the canon, 12.
Probable number of tons worked during the year 1866, 100,000.
Estimated valueof tailings saved and worked in 1866, $72,000.
Saving per ton of ore worked, 72 cents.
Length of sluices, 22,000 feet. .‘.faloT*
Cost of sluices, $20,000.
Estimated value of tailings saved and worked in 1867, $164,000.
Saving per ton of ore worked in 1867, $1 64.
Average value of tailing saved per ton, $20.

.These items show only a portion of the 'operations. The total value of all
tailings saved in this manner was probably about $200,000 for 1866, which will
be doubled for 1867. These figures can only be considered approximations, but
they serve to show how small a percentage of the gross loss is saved by these
means, and how large a field is yet open for improvement.
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SECTION XVII.

YIELD OF THE MINES, NET PEOFITS, ETC.

The following tables, taken from the circular of the San Francisco Stock and
Exchange Board, will be found of interest in this connection

:

Table of the products of some of the principal mines in Virginia and Gold Hill;

also shoiving dividends paid and assessments levied on the same during the year
1866.

Company. Bullion produced. Dividends. Assessments.

Lady Bryan $15, 000
26, 000
55, 500

184, 800

Dancy
Sierra Nevada -

$450, 000
1,605,228
1, 805, 800
1, 199, 768

848, 750

Gould & Curry . $252, 000
360, 000
350, 000

Bullion 175,000
32, 000

144, 560
Exchequer

910,187
486,778

176, 000

32, 400
18, OOO
78,000

160, 000
303, 920

2, 310, 000

1, 313, 357
390, 000

234, 000
Belcher 143, 520

208, 000
13, OOO

27, 953

Total 11,261, 741 1,794,400 1,273,380
%

Production of bullion by Storey county during the year ending December 31, 1866,

January..
February.

.

March
April

May
June
July
August . .

.

September
October ..

November
December

Total.

c

$816,430 43
971,643 46

1,061,577 65
1,052,759 89
1, 145, 293 41
1,244,297 54
1,198,741 56
1,420,902 35
1,169,391 46
1,409,220 00
1,327,985 00
1,348,828 80

14, 167, 071 55

In United States currency this represents a value of $18,072,934, on which

.
federal taxes were paid as follows :

From January to July, inclusive, of one per cent, on $9,402,062. $56, 412 37
From August to December, inclusive, I of one per cent, on $8,670,872 43, 354 36

Total tax 99,766 73
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Production of bullion in Storey countyfor the first seven months of 1867.

January .

February
March

axju.ufl.aaQ03ii

April .

.

. .

MW'—
June

Total
July

Total

" * * J

T •> .-

::66frfisfc'--

-mm m-mi ftW . .

* tiefi

”666’,fie'”'

- - •—

-

- •••• -

_ oO-saio

ooo ,»r

$1, 330, 832 80
1,233,811 63

979, 786 78
1, 567, 427 60
1,784,724 25
1,594,794 22

8,501,377 28
1,613,559 75

10, 111,937 03

Note.'—

T

he month of March was characterized by the most severe snow-storm
which has yet been experienced in Virginia. The roads were nearly impassable
for two weeks—to such an extent, indeed, that firewood rose from $16 to $45 per
cord, and was scarcely obtainable even at that price. The mills situated at some
distance from the mines were entirely cat oil from new supplies of ore, and reduced
only such reserve as had been accumulated

j
hence the marked diminution in the

monthly production of bullion.
394

ill
Table of assessments levied on Comstock mines during thefirst six months of 1867

iv7 fo arnoier od Company. in yd bonwo BOdSifll 3ii 1st quarter.

— —- : — -j

2d quarter.

Baltimore American
$5, 200
28, 080Belcher .

Bullion " $15, 600

California
iCrJj uw

Confidence *3Q nnn

84, 000

32, 000

J.j JJU

Overman

1, 500
, 12, 000

14, OCO
42, 000

Aft A(JA Qs)r* - 226, 780 75.1, 500
- / 226, 780

Total for sis months

Dividends of leading claims on the Comstock lode.

SECOND QUARTER IN 1867.

Company. April. May. June. Total.

Su-V.Tge f - - - - • - -:•> - (<Q

Hale & Norcross.
®m#erial ...... TOtt. yi9Y.lt ^QUIfiX

.
^£rr{li(

cht.pbS: v * 4 •

$80,000
50, 000

60, 000

-Oj'y

—

$120, 000

50, 000
60,000
60, 000

70, 000
40, 000
48, 000
5, 000
7, 200

^ r “tfi fir rr tj

$160, COO
5.0, 000
40,000
90, 000
70, 000
60, 000

- - - r -

5, 000
14 . £tUJ. . Ill

-----

$360, 000
150, 0

(

00
160; boo
150; 000
140, 000
100,000
96,000
15,,000

beiutyiado

)8§;0

Kentuclc

cfoid hS! m.

Ssf WH?' 5*”q- 1mmrw«
yoj&aF^fmirb -gj dinaer-aid-T - - firssy-SHjf

First, quarter 1867.k

Toikihl^'P^liltSt^ h367^fkfih f .tSf
:

[
^him

48, 000

5, 000w p,gp rife«y

243, 000

P.otefQt.f

o teen bo;

400,200

d.ysin.dq

tuber ,c,

4 75,. 000

minx gnii

1, 178, 200

. 790, 000

1, 968, 200
lino yxsa./vied ukina.iieu o.irv mBt; mlnn mb 0081 ni orqmr eJii

rim lo noilibiroo Inionsnil bovoaqrai edi rot dool sw yem oeexii an aoauno dona
.oho! ifeoiamoO odl no sisoioin.

p ilnoiftib a ah senior mo ni boiaovni fniiqso odi

non 'gnilnuionft ban nislTeonn vunar oa yd ar ir an

no aiiforq Innfon adT
bobnnoTins

{
donmqqn of
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Dividends of the leading claims on the Comstock lode—Confirmed.

SECOND QUARTER OF 1866.

$20,000 $20, 000
40, 000

$20, 000 $60, 000
40, 000

Kontuck
48, 000 48, 000 48, 000 144, 000

Gold I-Iill Q. M. & M, Co.... r .

Gould & Curry 96, 000 96, 000 192, 000

164, 000 108, 000 164, 000 436, 000

90, 000First quarter 1866 ,.

526, odo

nr s; mo-h bwovm-itl fruit .bee

The aggregate yield of the Comstock lode since its opening has "been so fully

spoken of in the preliminary report, that I shall here confine myself chiefly to a
comparison of the operations of 1866 with the first six months of the present

year.

Although the first table does not show the entire yield of the mines for 1866,
which reached, as shown elsewhere, the sum of $14,167,071, it will answer as a
basis for-an inquiry into the actual profits of mining enterprises in this district

for the year, inasmuch as mines owned by private companies, the returns of which
are not madepublic, are generally worked only while they prove profitable, or at

any rate yield sufficient bullion to cover the actual expenses of' their development.

By striking out of the assessment table the items relative to the Lady Brian

and Dancy mines, which are not on the Comstock lode, we have the following'

result :

Dividends paid during 1 866 $1 , 794, 400 00
Assessments paid during 1866...... .......... 1,232,380 00

Net profit for the year 1866 . 562, 020 00

Equal to about five per cent, of the gross yield of the mines under consideration.

The table shows, however, that out of the 11 mines producing bullion, only seven

realized sufficient over working expenses to warrant them in distributing the

surplus to the stockholders in the form of dividends. These dividends show the

net profits of the seven mines for the year 1866 to be the following percentage

of the gross yield. Gould and Curry 15.5, Savage 20, Hale and Norcross 29,

Imperial 19, Empire 6.5, Yellow Jacket 9, and Crown -Point 17.

The first six months of 1867 show a-very marked improvement on 1866 ;
for

there is not only an actual decrease in the amount of assessments levied, but an

increase in the number of dividend-paying mines, a very great advance on the

production of bullion, and a really gratifying improvement in the percentage of

profit on the gross operations. \ZV.V.V.\\

From the tables it will be seen that during this period dividends were dis-

tributed to the amount of $1,968,200, from which deduct the assessments of

$380,280, and there remains $1,587,920 as the net profit on $7,064,653, or about

22 per cent., against five per cent, for the year 1866. This result is due to many
causes, among which may "be mentioned freedom from litigation, final settlement

of conflicting interests, reduced cost of milling, and small expenditures for neces-

sary outside improvements. In 1866; the latter item was unusually lmavy. To
such causes as these may we look for the improved

,

financial condition of mining

interests on the Comstock lode.

The actual profits on the capital invested in our mines is a difficult question

to approach, surrounded as it is by so many uncertain and fluctuating conditions,

24
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and has probably been spoken of in the preliminary report, as fully as the
information at command will allow. l588£)09n Q£p p10pB Yrracrirroo snixiim hfo’2 on
The San Francisco Bulletin gives the following figures showing the aggregate

gain in the market value of 15 of our leading mines during the past year : ;

•

.

rrr

pocim nna ix?j

.oriinr a nnirrofovob ni onob

. - fif*. . . fiv.t . 19.j?®
Belchei - - fi - - * Fw .Qilt . fisu As. L

. . ...... f ...A...I,. ..

.

J ...... ..

.

Cho 1 1ar-Potoai.
1

P.<2 . JfnJ. JPBI.9/Ij. .9.
Confidence— V - f “ HXlfT1 - - - i-r'f-S 'rWok

-

i *

*

Crown Point. ‘

Empire Mill I. .foSYBfi . XIQ.fi I I1.U. RuJ. HI.I0.Y-U3. jj
Gould,& Curry. . . .

u

. .

c

... u. ..... t . If
Hale & Norcross j.

Imperial I,ad-9Mi8fllB.Y-9aOjC£I.£f€>9a AY-fixl -blllOt
lOpMrr.... ........

f.. ; . . %. c .
j-

Overman . .0*9. . 2.RJ. ti0n_9nw _
1330 II_ aBlJUBOyl

_
DIXS

Savage
Sierra Nevada.
Yellow Jacket. . HI .'AOIiHQA’lfi. .10. S30I. .3 ill.'

Total..

July 1, 1866.

$249, 600
1.72,640

... 142,500
540, 400
99,-840

-570, 000
1 lni'68, 000

840, 000
600, 000
412, 000
SOS, 000
76,800

720, 000
r, t 6,000

834, 000

January 1, 1867.

II ihow 9VXI

5, 739, 780

$150, 000
137,280
72,500

585, 200
96, 080

750, 000
240, 000
804, 000

1, 000, 000
528, 000
198,800
64, 000

1, 672, 000
• 000
1, 488, 000

July 1, 1867.

$493,200
457, 600
82,500

1, 260, 000
99, 840

1, 086, 000
224, 400
846, 000

1, 240, 000
1, 040, 000

532, 000
736, 000

3, 640, 000

25, 500
1, 920, 000

7, 794, 860 13, 683, 040

OOIi

Using the valuation for July 1, 1867, the dividends paid during the first six
months of 1867 (deducting assessments) would show a profit on the gross opera-
tions at the rate of rather more than 23 percent, per annum for this period. The
majority of our mining' stocks are held, however, for purely speculative purposes,
and fluctuate in value so greatly and incessantly that such a calculation is of
little value, most stockholders depending for their profits on sudden rises in the
value of their property, caused by favorable developments fir skilful u manipula-
tion,” rather than on the dividends paid ofit of the product of the mines. These
have been looked upon too much in the light of means by which to “bull” stocks,
and too little thought lias beeii bestowed by stockholders on the means by which
they ha?©<db^na©mai&^do9lioo allim oxft ‘io olanw oxB i:

Instances are not wanting where they have been paid out of borrowed capital,
and in many cases they have been made only by working the mine in a ruinous
manner. Many thousand tons of rock have been worked during the past year,
which ought never to have been taken from the mines until such time as it could
he woiked more cheaply than at present. Had the stockholders of the mining
companies looked to the actual profits of mining’ enterprises for their remuneration,
they would have extended to railroad matters a helping hand, and could have
heen realizing to-day on low-grade ores a profit of $10 or $12 per ton, instead
of $4 or $5. The fear of temporarily reducing the value of their mining stocks
by granting such assistance has always, stood in the way. The absolute neces-
sity, however, fif better modes of transportation bas at length been realized, and
befoie the expiration of another year we shall have the means of greatly reducing
the cost of mining and milling operations at our command, and so. increasing the
amount of our legitimate profits. > mn?T Sg^
.The Costs and Losses in Silver Mining.—There are few facts connected

with the development of the mineral resources of the country that deserve more
immediate attention than the costs and losses which attend gold and silver
miking. -

I
08 s5$

- !

The following tables, compiled with the greatest care, exhibit details connected
with the subject of silver mining ,in

a

form more convenient for referencb tlxan
an elaborately written treatise. The accounts of the mine named have been
selected lor compiling these tables because they were more convenient and correct
than any others at our command, and because this mine affords a fail- sample of a
well-managed enterprise in Nevada. i

—
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Similar tables liave not been prepared for gold mining, because the books of

no gold mining company afford the necessary data for their compilation.

Table No. 3 is a complete balance sheet of this company’s
1

operations for six

months, exhibiting every detail of its expenditure for that period, divided nnder

appropriate heads. This table explains the numerous expenses attending silver

mining, the excessiye cost of material and labor, and the large proportion of

non-productive work necessary to be done in developing a mine.

Table No. <2 shows the proportions of the precious metals saved and lost;

gives the names of the various mills at which the ore was worked.- This por-

tion of the subject is very suggestive, as exhibiting the fact that some of these

mills return a larger per cent, of metal than others. This table also exhibits

the varying proportions of gold anjd silver in the bullion saved by the various

mills, which appear to b.e influenced by the processes used for its extraction.

This important feature in the table would have been more-valuable had the books
of the company shown the depths and localities from whence the ore reduced

had been extracted.

It is suggestive also to marie that the loss of metal, according to assay, foots

up $471,155 17, while the total quantity saved only amounts to $816,979 62,

out of $1,288,132 79. Of 32 lots sent to mill, only two returned over 70 per

cent, of the fire assay value; this, too, in one of the best managed companies,

and when the mills are boasting of the improvements in their machinery and
processes. What must have been the waste during the early days of silver

mining, before the present incomplete experience had been attained ?

That the present enormous waste of the precious metals by custom and com-

pany’s mills might be avoided, is clearly demonstrated by the success of the

companies which re-work the tailings thrown away by these mills. In the vicinity

of Virginia City there are several miles of flumes, all lined with blankets, which

require hundreds of men to change every few hours. The tailings thus collected

yield a larger profit, according to the cost of their production, than the ores

worked in the mills. Nearly one-third of the bullion shipped from Storey county,

Nevada, is obtained from the waste of the mills collected in these flumes.

Table No. 3 shows the total product of this mine for a year; exhibits the per-

centum of metal to the ore; the costs of production and reduction. It is hoped
these tables will be carefully studied, as they contain much valuable information

conveniently urranged for reference. n0ft oofljfl flood ovnd of 'iovea fifguo doidw

TABLE No. 1.

Detailed statement of the cost of production of 29,404E^3ta f0ns 0f ore d.uring

the year ending March 1 , 1867, by the Hale and Norcross Silver Mining
Company of Nevada. 9fl

MANAGERIAL.

SALARIES.

Officers

:

Superintendent.
Clerk

$4, 753 28

2, 277 48

Total 7,030 76

Office expenses:
Telegrams
Newspapers
Petty cash— ,

Papering
Repairing clock

. Express charges
Miscellaneous.

$52 80
15 50
16-25
19 80
10 00
25 70

,
3 50

Total. ........ ........... 143 55

Materials consumed

:

5f cords of wood.
2 brooms

$74 75
2 00

SALARIES—Continued.

Materials consumed:
Stationery $434 60‘

511 35Total P. - -

Team expenses :
- - - ===

H.orse-hire ....... $130 00
IIay and grain . . A . ,

.

‘

229 . 90

Q'j; Horse shoeing ...£©. fuSUinofovab OUJ 126 75

^
Repairing buggy.... -ajor

-o rtflft 65-Total
Personal property : -

i fit) lflce furniture.;. .Siii.dfll .'gfllWO-UOt o$l72 69
_ 1 sto.ye.. u . . ru. .i.

j

Mr[+ IB [25
6 lrVtQ#Msfl l

?I.

.

ft A?AU . ... T2 06
1 banner . $120 00
1 horse- .r ., ... jji. ... -a rvv,350 00
1 buggy and robes 560 00
2 horse blankets 17 00

Total. A..-. 1, 243 94

Total managerial $9,331 25
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Detailed statement of the cost of production, fyc.—Continued.

SUMMARY. .DW

•HiiowuAaa avi

Salaries ,,. p -$7,030-76

Office expenses L 143 55

Materials 5VP BS

-

Team expenses - - 401 65

Personal property .1. ... L 1, 243 94
i ufo+rTomfi!! I oBT0£liM -

• ti -JG

9, 331 25
.areinoqinO

Total.

|

h HOISTING.
.

|
. t) j,

HOISTING DEPARTMENT.
P p to H

Materials consumed:
- 2,665 pounds tallow. . : - - -

44 pounds machine oil

36 pounds f- ;
- - -

133 pounds
98 yards duck - - - -

19 brooms

Hardware
fle*^^ t "

81 240 ,1 I8S_ ioo ai8
:
SI

Lights

fli/r
ENGINE DEPARTMENT.

DHITOaTBOHT
Materials consumed :

*

1,916£ cords wood $26, 770 16

-93 gallons lard oil 295 95

_ 103 pounds,rubber packing — -- . 179-13

31 pounds hemp packing ... i 1475
3 16 pounds soap and sodii 12‘Js,' 55 95

38 gallons oil add turps . i 8 25

6 pounds sponges
1 gallon varnish

o
B
>. .

$296 78

:::::r04 lit860” f
" JO 4 01 no

SC8— k)2 8! Aifi
-si---*

•

a

25::i |
Pi...]

00
llll9

:

&0

.

{
'.°.a.'.s.

Foundry bill, pump, &c.
77 fedt| pipe.

300 gallons coal oil $366 75
13 dozen chimneys 63.J29

12 reflectors 48 87

17 dozen wicks . . .aodfiil 14 26

8 gross matches A J 19 40

Bsq-rnO

Cars, cages, &c. : tw
1,828 pounds iron for cars.

247 pounds nutis ...

653 bcjlts.g —
52 gross screws

.

g. J .

3,303 pounds iron for cages . ,.

,s;ea*iS
1
=

512,57

o—
$227 50

60 68.

187 j 76g
, 138 27 .— 462; 42

^5t§20 60
" 132 11

811 po'unds steel for cage$..
1 f\Cil \ lliiirnt. Ali nkm.nA'Al

2,046 pounds stone
r
. _

61 pounds borax
.100 00200 SOS

i02,C Total

[SOf

ids'

084

27:80

0p_ 02‘ 18 . . . j 1
,
723 47-

oa bo fas ,s

j
018Personal property

:

9_ yard.8 matting i

15 lamps
24 fire-bueketSiiJK>9—aurraaTaowj.

1 set stocks and dies... :
aloB'ijigqgg

Total ... is.shHkwA- - -

Labor
:

Brakomanyl,415l‘days. ...7..

$13 5Q_
88 00
17 00
25 00

,iol-.,nii 156 50

.

Pitman, 1.078J days

00 082 ,2 ToJa|
iS j. level ieel 087

Outside works:.
1

7,500 feet timber....-..-.
17 shovels . .

.—7... $6,186 00

fill

’

16, 486 00

$210 00
34

12 ffick handles • |m35eqa6!iqTo yxnuM
« sledues

$10 00

Laborers, 585J- da^r7,:^|?^^42_83
00 017,1 rr^foi ....... s^h 2.32 .arijima

se dot > : : :::::: : : : : : : fesi c6i:.b':r, -.00101
33

. Total hoisting department $25,187
17 788,2 autnelnai ; ,,

003 22 ................ .oA ,a!ooJ IcnoitibbA

04)11 .yuiiiixna ,U;uoi.jibbA

Sundries

B
> Tiotal.

MsMfioCTBi ......
Water, 1 year.... ...

nre.-.-lf^g...

104 ,74

....

172 612 1202.,

9

02 218 $e8&.W
100 218 000 ,0

102

..I.. 20 73
8 00

i2«6 lo omakC 00

27, 355 92

054
W. ...........

069--H

t:->;

878

362^- pounds pump leather. .-.

, . 32 hides

$2, 767 50
" 701 03

4.17 (K)

3, 585 53

$1, 565 96
462 00
-130 87

8 00

Total....
oo aleiietnM

Repairs

:

Mason work.

.

Machine work
Freight
Foundry bil

Boiler work

§ m I
.noilnaoil

B TDtal
S-

T h ^ A
Labor:-

Engineers, 756J days 1 - -

hMUcAU an- Hovi

.anob -JvjYT

2, 166 83

$101 -05

940 63
238 30

1, 437 25
862 80

Wood parser, 365 days . . .

.

it'U’L Oft*Pumpmtjh, 365 days ........

::[oos2i Tfc...

00 808 008 ,42

tool 282

.. $4,673 00

..
' 1,460 00

% 190 00

8, 323 00

.aistoT

SUMMARY.

Hoisting departmentlOlTiaGA—DMiTOaiSOHi
Materials consumed $3, 707 07

Lights bsniBj b '512 57

Cars, cages, &c. ‘Mbtuta.*- 1,723 47

Personal property . ... ..— idn. ap 156 50

02 SSSbor. 16,486 00

00 €tutside works isffiwoq a .2, 602 33

02 22 OMft tewl '378

02 £01 Total. sfcwj'.-i?.3JU> 25,-187 94

22 011 aolbiwtd oar -
00 81 ..... aelbued ogbola 08

Engine department

:

. .Materials consumed $27,355 92

Auxiliary expenses 3, 585 53

00 Pump. - sir, 2,166 83

, Repairs '3,580 03

00 Labor hlo, - -8, 323 00

00 08 ..1 aafoiq lot lasts Bbgnoq 4)88
—Total 45,011 31

00 8c2 . ..... a ». o a ........... O .. .IntoT —
—; Total hoisting 70, 199 25

82 702 ,62 ...InioT

:jhow bnob lo yiammng
60 402 ,8$ - • snub 01 8 ,si9aiM

00 021 ay/;b il£ ,8-iutasq-mO

00 808' . „• tasl 008,42 .ledrniT

00 004 ....... aaosiq 000 ,2 .gniggBiI

00 88d ,4 .InfoT

00 426,8$ ............... gynfii88 ,nsirn«0

00 017 ,f - - synb 288 .adlimsSoBia •

00 488 ,2

02 Oif,

00 801
06 18 r

04 052

.....IsloT

: yifitlixwA,

gjiaso 8
gfisoa •xoddm 21

. LuioT
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Detailed statement of the cost of 'production., fyc.—Continued.

373

SKIDH3L
MINING.

ai orr.ael
28 382 Prospecting.

. ho >w abmj 1916,
.lio

£J Pfr

ET H
28 eg Location.

22 8
£Y 02 ......
00 8 ......
00 <N'ame of drift.

28 228 ,TS

AOOfQOt,,
535 foot'; .......

fOCMoot’”!!".'!’’!
zpmrrr—
Indrae'' ......
Wfobt=7;“ .

• 02
TOt ''llH -

v8 oei

fif.f-Jiefi- 'i 1 >- 1 ti'r fi i

gnbfofiq c mod abiinoq 13
Fet-.i run.

aqTwl b i

P

450
865

980

”

125
378

2,798

a» -

fcjo

.3

211
-

26i

472

PROSPECTING
genes EifihifiiM

AND DEAD WORK.
1y0£0.?$

bial a

Timber.
a iio enollaa 8S

[aitnav a

P

£
g

10, 770
20, 760
5,060

47,040
6,265

37. 500

9, 000

-fp»

136,3!

a
<

fi368 45

726 60
177 10

1, 646 40
219 27
,312 50
315 00

.

‘

1, 765-32

.YKAMMU8

lals consume,q,-<

so rot-

te m ,x

Lagging.

II
II
|
?28

1 <

10, 320

DEAD

o
a

$251 40
484 40

fJ
rTT

I
’

118 20
1784 00
145 60

,

62 20
210 00

2,. 055 80

Labor.
..Bosaec

Miners.

>»
c3

P

1, 038
252

1, 152
312
420
30

3, 204

a
'

B

g
<

Iio

$4,152
:
66

1, 008 00

4, 608 00

1, 248 00
1, 680 00

• 120 00

12,816 00

. . . -xti9qo
Carpenters,

laJo

to stafft(>

RiahoJaM
‘'QBnsxjjio inesT

ilUtOBTs'I

a
a—
at

Jtt
a
•< Eh

i

281

5=105 00
. 205 00

10 ‘50 00
94 470 00
12 60

~
85 : : 425 6'0

= 9(j0d.... Sriiv

nwr^l

—

oq bb
btfOS'*-
6q" OS

cf ssr
"

"

AY 80" *

'

eoTaT

1, 405 gO $21, 042 12

w o'-skX,
00 8

£8 991 ,S

go roi$
£9 oie
OS 862
IS ' f £ ,

Work done.

08 S98

^Character.

Itetimbering
Repairing

Pol •.*. : *.— —
Filling iu

Totals.

Location.

700 foot; '. .

.

Incline ....

535 foot . .

.

Yein ......

:

i/t

, .IbJoT Y8 8b
Materials consumed.

i s'daqaR 11 01-61
’

. . Sio laoa anolleg 006

.
.= - an mid:) ao.vob 61

..aiow xiobbM
dTogpiMfe^jslff
. Jrfgiei'II

Tmr
. nfrow

P

24, 800

IT
B
o
o

$350 00
,175 00
217 00
126 00

868 00

..... sioloaliei 21
Labor. SJfoiw no: :o£

Radalng! a soig 8

Lagging. Miners.

03

®
’

'

IX

El

PROSPECTING—ADDITIONAL EXPENSES.
TO TOT ,£$ .........bammaoo sinfto-lsM
Materials consumed: a: igiJ.

• 268 boxes candles .-.i-pe. :$1,'474 00
87 gallons, lubricating oil yiv.Wiq.m- 189 20

(il, 0.70 bushels charcoal -3oS 26
A ''81-kegs powder iAiow eM 49 00

-875 feet fuze 25 50
5 sets car .wheels : T 162 50

rz=^l86(piek handles 116 25
36 sledge handles 18 00

sitaacK,... 2,387.71
.bamusnoo sPrnLVM

Total
S8g?.e,Tg$ ............
Todlk: ,8 . aaatiaqxa ^iniitzg

A

88 -57 shovels .... . -:jc$1i13 00
80 09(kl§dges-- 8Ti«qo45 00.

00 129 picks, old iodkl3 00
280 pounds steel for picks 80 00

IS 110,51) InteS ,

---==- ^Eotal 253 00

Labor:
Carmen, 981 days
Blacksmiths, 285 days

.

Total 5, 634

Auxiliary

:

3 casks
12 rubber coats .

lie

Total.

$3, 924 00

1, 710 00

5,634 00

$10 50
108 00
131 90

250 40

170
830

•08

-?>

! Contractor. Location.
Feet
run.

Amount.
.foetal

.

E. D. Owens.....
E. L>. Owens.....
T.Cassins.

R. D;. Greens
!
Ou doR ,01 o o . - „

400 feet level

.

700 feet level.
•780 feet' level.

780 feet level.

' 430.

20
371

nrrrjnnft

$2; 953 00
192 00
ido 00

2, 230 00

861
mskif 1

oa

TirKg

5b S
« i 1
861.5

yst-

—

>, ,

Cu

.
166

vo

L..

esT-4*-'

125
53
108
50

48U

000 400 00 816

n|_

B
o
a

T f 00
212 00
432 00
200 00

1, 920 00

3, 264 00

Carpenters.

A no

&
,P

1

26

J-gSO
,
8TBO

828,1
. ?4
bd I

nttot

8KHi-8S>,a.

-X-- ir. k>‘

156 00

00 33
00 TI

Contracts

:

o-ig

fi'i'

$156 00
400 00

KKt -Rf - - - -

868 00
[> 3, 264 00

—
aq:u.«I 51

prospecting—Continued.
... dooh) I
.............. eaib bin: adooia Jaa 1

.frimary of prospecting
"'iners, 3,204 days ...

.. -aalbnsif A,

bo: .816 00
"6 00

. ,
!4 00

Blacksmiths, 255 days 1, 710 00
LTMber, 136,MS feet 1 .............. . 4, 765 32

!0!
329-fti8rP8i7|sb •gnrJgiod-ImoT

’ 25 300
11(40

Add itional materials . .

.

' Additional,tools, &c...
Additional, auxiliary.

.

Total 29,567 23

Summary of dead work

:

Miners, 816 days $3, 264 00
Carpenters, 26 days 156 00
Timber, 24,800 feet 868 00
Lagging, 2,000 pieces 400 00

Total. 4, 688 00
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Detailed statement of the cost of 'production, fyc.—-Continued.

PROSPECTING

—

Continued.

Contracts
: m slasada F

861 feet running . . . .V.Y.V-V- - - $5, 514 00

Total prospecting and deadwork. $39,769 23

EXTRACTING ORES.

Materials consumed

:

511,813 feet timber
536 boxes candles

62} kegs nails

8l gallons lubricating oil

.

1,121 bushels charcoal...

5,820 pounds.iron tacks.

.

4,600 pounds turntable .

.

3,113-} pounds cars

40. gross screws
10 sets car wheels
2 sets incline wheels
7 brooms

:sw isioT

$14, 330 76

2, 969 87
908 92
179 60
398 25
727 50
529 00
367 15
90 00

300 00
130 00

: v7 oo
1

Total
non!
“r*T\r

20, 938 05

Tools, &c.:
115 shovels . .

c

1 6 sledges

16 axes
19 saws-..-' r .*r 7 r

."
r

.

16 hoes'. .'

, ?T’'SHStra
7 wheelbarrows
454 tool handles. A. A........
470 pounds steel for picks ....

.

055

...

$175 30
9L 13
33 50
75 75
16 21
62 50

276 50
120 00

Total.. 850 89

a'sidv
Labor

:

Miners, 14,938} days ... . $59,852 00
Head miners, 614 days 3, 625 50
Carmen, 1,963 days : 7, 852 00
Carpenters, 838 days 4, 463 50
Blacksmiths, 326 days . . , 1, 357 00
Foreman, 365 days 2,229 00

Total . .... ....... 379 00

Summary extracting ore

:

Materials - $20, 938 05
Tools 850 89
Labor 79,379 00

Total 101, 167 94

Mining recapitulation

:

Extracting ore .....$101,167 94
Prospecting -IrmorpT- 29,567 23
Contracts ... 5,514 00
Dead work 4, 688 00

265

Real estate

:

Total,
-jgo- Y.Y. 140,937 17

3

°°
'IMPROVEMENTS.

00 830 >
- FAIR SHAFT.

.G10

77 DB6
iOB'lii

16 lots and expenses $1, 970 50
1 stable -ga- 638-51--- auasaxff 1/sto I fltul&.-sisM

00
1 tract and expenses 2, 258 50
Closing F

:

street. .

,

10Q 00
Moving dwelling 85 00

Total 4,484 00

S92 -aanq
Materials consumed

:

127,015 feet timber: I II II I $3, 806 46
15} kegs nails.- I

‘ A^208 50
11 gross screws .... 31 55
1 cord wood 14 00
1 box candles .....i.. 5 50
112 bushels charcoal..

l

40 32
2,811 pounds iron 1 327 90
201$ pounds nuts, &c 47 60
3 kegs powder ...'. 2100
300 feet fuse 8 50

fair shaft—Continued.

Materials consumed:
1 gallon boiled oil

1 quire emery paper
1,750 bricks, Arc ...AAfA
43} pounds packing
30 pounds white lead.
Chalk and line - .;. ...

Stationery.—V.V.77:.\\27.V.V:.??5?

'

02 -I H Total .-.
a
.
e
.
8
.
fl
.
9.???A

Materials on hand

:

8 windows
102 bolts

12 coach-screws
30 tool handles

j

20 feet bolting . . .

.

3 brooms
7 pairs hinges
8 locks and latches. . . . . .

.

Rope
482 pieces pipe and joints.

1 iron tuyere.

[338]

linebnei

".'.Islnnida

: yiBrnmni:

$2 50
so

42 00
48 06
7 00

BTIflCo
(X)

23 00

4, 638 39

$44 00
39 66
3 84

15 50
19 20
3 00

13 15
8 50

947 73
189 88

8 50

: ©ini,

nheq

00
000

oe
Total.

.

1, 293 31

Engine adjuncts :

2 reels

1 pump
Boxes, collars, &c . . - -

1 valve . .

6 flanges, &c. ..............
8 cocks
l steam stop
1 oil cup

^
®8X

Total::!.-:::::::::::::

Labor

:

Foreman, 36 days.
Machinist, 16}.days
Masons, 6days._
Blacksmiths, 54 days
Carpenters, 264} days
Miners, 82 days . . ....

Laborers, 367} days -

. $258 00
135 00
59 70
9 00
7 25

32 00
3 50
10 00

534 45

38 floi $216 00
99 00
34 50

272 00
1,330 75

328 00
1,471 00

Total.

Contractor

.

3, 751 25

$300 00

Materials used

:

1 grindstone
1 shaft hook
1 set, bellows, &c

28
7 wheelbarrows

$37 12
30 00

100 00
102 00

2 sots car wheels - 60 00
1 hoisting cask 8 00
1 can 1 25
3 lanterns .Y.Y.Y.V. ...... 6 50
14 pieces furniture . . - • 60 25

405 12Total ....

Tools, &c.:
20 shovels

33 picks no- ee*. - -
-VT^rno

'

4 sledges
4 axes^ - V
14 durable tools

2 saws
25 flies

1 paint brush
53 assorted brushes
186 pounds steel. ... J i ...... . ......

$40 00

,
122

! 5'0

47 00
ill 25
53 83
11 25
17 75
2 50

20 00
46 50

Incidental expenses

:

Hauling ... $1Q7 50
Advertising 4 00

Total Ill 50
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Detailed statement of the cost of production , fyc.—Continued.

fair shaft—Continued.

.

Summary

:

Real estate -* ftn-piaHiy r . - .

' Materials consumed ........ 4,638 39
$4, 484 00

02
Materials on hand - 1, 293 31

• _ n- .x.. Oft
Engine adjuncts 534 35

Labor . .
tl

3,751
nn

Contractor . .

.

Materials used
Tools, &c ..........

Incidental expenses

300 00
405 12
341 63
111 50

Total... 15, 859 65

00
09 08 MISCELLANEOUS.

;oo SI&8 C • 8W0T0
Real estate: {..jiftnarktoax-wc

Superintendent’s residence $1, 050 00

Repairing ditto 271 04

... i, 321 04

Ore house

:

22,700 feet timber
19,000 shingles

6 kegs nails

830 pounds iron chutes .

$794 50
’I 167 00

84 00
91 30

Labor:

07

Total 1,136 80

Carpenters, 45 days - $225 00

Blacksmiths, 19 days

.

Laborers, 20 days
114 00

JiaJf* TotaI
Scales

:

. ... 80 00

419 00

6,000 feet timber $168 00

1,240 pounds iron 130 60

i of a keg spikes 4 00

2gross screws 20 00

24 coach screws 7 20

Total. .

.

Labor

:

329 80

Carpenters, 15 days $75 00
T.,.. t, o a q noBlacksmiths, 8 days
Laborers, 24 days

48 00
96 00

1ST
gTdtal... 219 00

Expenses
: lol-iaalooi

Freight - $71 01

Sundries 20 00

Total..
00 OS

Summary of improvements

:

Fair shaft ....

Real estate

anoli

>T<7<«! tli
91 01

00
Ore house .

$15, 859 65
resaw

•

\T
1, 321 04

Idiil 3finjl«^4 go

yg
^Scales

Total improvements'. ...... 19, 376 30

CLASSIFICATION Continued,

Tools :

]

i :

,3 shovels >6 00
2 002 broonls

Assaying 2, 306 00

.£5£HO OVHTOAHTxa

leel

$2, 496 50

Total weighing and sampling . . . . .. . . 4
rff
262 58

4M|ry expenses: .

Surveying. • - ""V.WmrsselS? 22

51 T98 Y.'.'.'.Y.IY.'.'.Y....~

oo oe

605 90— 8, 221 79

00 00S
Total. -

.

."iTSeflW
.sleeiiw ox

.
.

10, 868 05

Taxes :

Federal bullion $7,239 83

State bullion 2, 189 70

City bullion 203 20

State and county property 1, 023 62

City property 346 43

Federal license 7 50
ILl i

57
Total 11, 010 28

Contingent expenses :

“

'

l r« rw.u

Ssex*^:^:"::::""" <8

Miscellaneous ....... :??? '.'1 ???.%?:? ?.
a:l0ll ®51 80

Subscriptions 250 00

Medical attendance 133 00
387,00.
53 50

Gratuity to Mrs. Farge
Brandy and whiskey ——

-

j

05 589^otal;
-
;; ;

ajfiO |i;I80 30
00 858

P?)L jx

Summary : .V ,F ...

Weighing and sampling ....

. ayah 868 ,a isqMO
_ ^$4, 262 58

Auxiliary expenses - - 10, 868 05

Taxes 11,010 28

Contingent expenses 1, 180 30

27, 321 21Total relative expenses

08 058

•TOTALS.

RECAPITULATION.

Managerial cost $9, 331 25

Hoisting expenses :

HoiBtihg department .$25, 187 94

Engine... 45,01131
00 70, 199 25

Mining expenses

:

Prospecting iv.v.v.v “29, 081 23

Contracts gTPtHM'TTOa
5

’
514 00

RELATIVE.

CLASSIFICATION.
:.o* ,«loc

moi*. ... . sievodB os

:

pale.
; ; ;

-$9|
Regulating scales . ........

Cash paid for weighing. .'. 3 36

Overman, 396 days 1, 608 0O
96 00

.aexs L
:nih IX
awn3 S

L Total 1,813,86.,^^
By receipt for weighing . . . 47 28

Macadamizing

05
00

05 08

Sampling: i ,

10 cords wood' : : : :

:

:
~.i i

z

:
: *

’ 130 00

6 yards oil cloth- 9 00

os F
arr

’

B : :::::::: ^^gaiinnH
00

^sample-bags
;;;;;

5
3§?8!)-i9vb

A

Dead work .... 4,688 00

Extracting ore 101, 167 94

Improvements:—cost

:

Fair shaft, total expenses.. 15, 859 65

Reat estate purchased 1,321 04

Ore house and scales ...... 2, 195 61
...cao.e.o... o. - .‘Sflll

34, 595 23

105, 855 94

Relative expenses

:

Weighing and sampling. .

.

19, 376 30

loT

Auxiliary expenses

27, 321 21

4, 262 58
10,-868 0$9 8‘mm

, ,
Taxes- "...r.. ........... 11,01028

~!j.
Contingent expenses ;::r:‘.'*l,180 30

-

^

^
00
05
86
OG *88
09 Th
00 IS
05 8

Total cost of production 266, 679 18

HOT! KlHIJJOq Xi^,

,atim afmifoq fIC

- • •isbw'oq a

. . . . . oeal leal 00
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Bullion

'product

of

the

principal

mines

on

the

Comstock

lode.

DURING

THE

YEAR

1867.
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Total.

$1,

097,

297

45

3,

737,

100

12

920,717

96

1,

729,

276

91

614,

620

51

2,

668,

885

36

278,

607

17

1,

106,

495

50

142,

049

46

4,

108

00

1,

140,

741

94

106,

399

42

192,318

17

13,

73$,

617

97

December.

$14,

767

65

193,

9L9
50

47,

100

00

50,

000

00

6,

117

90

145,

977

46

17,

604

08

68,

571

00

98,

296

57

4,

273

62

646,

627

78

Novemb’r.

$57,

655

81

310,

681

00

52,

299

30

60,

000

00

90,

235

69

164,

976

67

18,

757

48

63,

395

48

686

50

65,

250

16

12,

182

26

.

P
-CP

o
ft

ft"
05
00

WOCOO©03P^H H? ft .
•

October.

(NOWOCDCO^CDN
ODHQ^COHNN©DNONCOND'JOSOOO-^OOHPCOUP
ofcfcfcTH*fco"o"go"co"^HOT^O^HOSJCOrH
-ee-co r—4 cm

O i> •

CO HP ‘

CM ft •

CO ft •

of o" •

O ft •

T

i>

CO
05
i>

of
i>o
ft

September.

$71,

950

24

360,

295

29

49,

000

00

130,

000

00

75,
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Bullion Product of the Comstock Lode.—The foregoing tables, from tlie

Commercial Hofalcl and Market Review, show the bullion product of tlie lead-

ing claims on the Comstock lode during the year 1867, as compared with 1866.

The bullion product of the Yellow Jacket claim has; been estimated for the last

six months of 1867. The total product of the Comstock lode for the year ending

December 33, 1867, is estimated by the most reliable authorities at $ 1/7,500,000.

It is estimated that other districts, in Nevada have yielded during the same period

$'2,-500,000, making the total product of Nevada tor the calendar year 1867,

$20,000,000. The average percentage of gold and silver is shown in table 2, on
the workings of the Hale and Norcross, being about 66 per cent, silver, and 34
per cent. gold. In the outside districts tlie proportion of gold is considerably less.

Assay Offices, &c.—There are four assay offices in Virginia and three in

Gold Hill
j
some few of the mining companies assay their own bullion.

The amalgam is usually retorted at the mill and delivered to the assayer in

the form of “ crude bullion.” After melting and refining it is assayed by the

ordinary process of cupellation with lead, the accuracy of these assays being

checked from time to time by the humid method.
The charge on bullion for transportation to San Francisco is one per cent., and

on coin from San Francisco to Virginia one and one-eiglitli per cent., the latter

being somewhat the highest, to cover the extra risks of loss and robbery.
'

'

.yollav ioyijI e'nowO bnjs /iononneqelml
8a Jinn .amov leravea lot bonaihlufeu nood ow.d aoinor eaodf 'lo vinorum odT

STAGE ROUTES CENTRING AT OR PASSING THROUGH VIRGINIA CITY.

Route No. 1. Virginia to Sacramento, via the Central Pacific liailroad, with
which it connects at Cisco depot. Two coaches daily each way. Fare, including

railroad charges, from Virginia to Sacramento, 820
;
from Sacramento to Vir-

ginia, $25. This route crosses the Sierra by the Dormer Lake Pass, the one
selected by the C. P. R. R. The fall of snow during the winter is very heavy,
and sleighs run from the terminus of the railroad to within 30 miles of Virginia.

During the winter of 1866 and 1867 they ran for a short time into Virginia

without changing.
1 1Route No. 2. Virginia to Sacramento, via Placerville and the Sacramento

Yalleg railroad, passing through Gold Hill;, Silver City, Empire, Carson, and
Genoa, connecting with the railroad at Shingle Springs. One coach daily each
way. This route crosses the Sierras at the south end of Lake Tahoe. Snow
on the summits of the mountains heavy. During the severest portion of the

winter sleighs run from the summit nearly down to Carson valley. Before the
construction of the Central Pacific railrdad, nearly the entire freighting business
hrLWnkn (hnlrPnvnio o n A NAxtci rl ci rValah/l .,\Vnv +Lia v/vnfa Af tta v.raojivit tlmn Ita

balance as the railroad approaches Virginia.

IjOTITFi JSh0 O - 'h/d7/von CT' A 4^ ]

-th\

through Virginia,

’

b.oo-jj.

road terminus, $100. *

Route No. 4. Virginia to Carson

.

passing through Gold Hill, Silver City,

and Empire, one coach each way daily.

Route No. 5. Virginia to Dagton, passing through Gold Hil and Silver City,
Jpyqqtfs aiMT mmolioflyoylTxrimtog ^qmufYoyWV

Ar rp 6. Virginia to Washoe and Opliir, one coach each way daily.

one

24 miles from.^jrgftjjimg nodosa ,6buv9H lo adiaoqab Iboo no 9foidTB 998
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Route No. 8. Fast freight, via Bonner Lake and the C. P, B. B., one coach

each way daily. Brings perishable freight' to.Nevada, carrying passengers only

from Nevada to California, the amount of return freight; being small.

Route No. 9. Fastfreight, via Plaeerville and the Sacramento Valley railroad,

(Jetifilffl tfce^gaafib'tafe dodrielNKtexfioC) odd to fouborq lefol orIT .V98I to axlJnom xia

Route No. 10. Fast freight to Belmont, in Central Nevada, via Austin, one

coach each way weeklyvti Carries freight and passengers both ways.

Route No. 11. Fastfreight to Belmont, one coach twice a week each way,
ear^i^jptissemgerfe blog to o'gniaooroq qgcrovn orIT .000,000,028
18 bxrc .*i9vfia .faoo roq B0 fuoda gcriecf .aaoiorokT ban .olnH exit to agaiihow 9dt

^idiBi9bi8Jioo si £)fo^ io xioiiiocfOTQT ojd.it s^oixtsilb oJbxsdjjo o i.Tdr nl .blo‘3 .duso^xocr

ni 99-nit baa YAaaA

Route No. 1. Carson to Dayton, via Empire, one coach each way daily.

Route No. 2. Carson to Washoe
,
vi-a Franktoivn and Ophir, one coach each

^w^allk^p og0Ijq yoa'mooa ocfl baol dtiw aoihdfaana, to aasoom yxenibio
Route No. 3. Carson to Aurora, via Genoa and Wellington's station, one

ooach each way every other day. The mines at Pinegrove lie a few miles to the

east of Wellington’s. At Genoa this route connects with stages for Silver

mountain and Marldeeville, and at Aurora with stages for Blind Springs, Port

Independence, Kearsarge, arid Owen’s River valley.

The majority of these routes have, been established for several years, and, as

will be seen by the following table of postal routes, usually receive government

aid, in the form of subsidies for carrying the United States mails. But few of

them, especially those operating between distant settlements and through thinly

settled countries, could exist without such assistance. Though suffering less

severely from Indian depredations on this side of the Rocky mountains than on
the eastern slope, these lines of travel, in some instances, absolutely require the

presence of soldiers to make them safe modes of communication.
y/vjvni yxov e.i imam our gamxb woag to liar oar .31 .11 IT .U 9xlf yd boj99l9B

.niaigiiV lo- Bofiar 08 airitiw of brioribu odt lo armiarrot outmoft aar arfginla bar

saaiadY ofai omit iroxig a rot axrr yedf V08I baa 008I to T9tniw 9af garia(I

YWia mWM^AWs Ofljr

VIRGINIA AND ADJACENT 1)ISTRICTB—EACHJTIES FOR OBTAINING FUEL.

Coal.—No coal deposits which are likely to prove of permanent value have
been found in the neighborhood of Virginia. Considerable prospecting has been
done in the neighborhood of El Dorado canon, a few miles from Dayton, where
inferior lignite is found associated with triassic (?) limestones and shales, and at

Crystal Peak, on the Truckee river, near- the California State line, where lustrous

black lignite is found in small quantities, in recent geological deposits. In the

Palmyra mountains, a few miles from Como, a small vein of lignite is also found,

but none of these localities can be relied upon for a supply sufficient to warrant

an outlay of capital. Many other points have been located as coal lands, with-

out any foundation whatever, the deceptive appearance of some metamorphic or

igneous rocks having misled persons ignorant of geological formations into costly

and useless expenditure of time and money.*
_.The

i
entige .district is ^uel^W^n

Comstock lode were first discovered, the surrounding mountains were covered

with a scanty growth of scrubby pines, (known as the pirion or pinenut,) and a

variety ofjuniper, generally called cedar. This supply has been entirely exhausted,

the nearest remaining timber of these kinds coming to the rriarkef from the mountains

east and south of Dayton, and north of Virginia, both localities about 12 miles dis-

tant from the place of consumption. Even at these points tpe amount easily acces-

sible is rapidly diminishing. The rugged character of the mountains compels

* See article on coal deposits of Nevada, section 2, page 812.
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tlie lumbermen to pack the wood on mules, frequently two or three miles to

places which are accessible to wagons. This and the distance from market

make the price high, ranging from $14 to $16 per cord. The pinon is considered

the most valuable firewood, being a hard, resinous, fine-grained variety, growing

from 10 to 30 feet in height, and commands about $2 per cord more than the

cedar. The whole district will ere long be entirely dependent on the practically

inexhaustible forests of the Sierra Nevadas. Even now large quantities of fire-

wood are brought from this source, though the fuel is considered inferior to the

pinon. There are many mills working ore from the Comstock mines, located at

the foot of the Sierras, and the teams hauling ore to these points bring return

loads of firewood or lumber. Large quantities are floated down the Carson river

yearly, a distance of 60 to 100 hundred miles from the forests at the headwaters
of the river to Empire City, in Eagle valley, and are shipped from that point to

the mines and mills. The vicinity of Carson, Washoe valley and Galena also

yield an abundant supply, but a wagon freight of 12 to 18 miles keeps the price

at about the figures mentioned.

Consumption op Firewood and Lumber.

—

The following table shows
approximately the daily consumption of firewo©d in the district

:

Bv hoistinc works on minos .

- rip V : %

Cords.

70

Far (iomfistic. nss . AAV 120

Total 568

The average cost of this firewood will be about $10 per cord or $5,680 per

day, giving a yearly total of over $2,000,000. Of this sum at least 60 per cent,

is paid for hauling to the p|ace of consumption.
The consumption, of lumber and mining timbers in the district will reach some-

where near 25,000,000 feetj (board measure,) of which about 17,900,000 feet are

used in and around the mines on the Comstock lode. The total annual value

of, this branch of business will not fall far short of $800,000 per annum.
Other Mineral Deposits.—The mining district under consideration may

be called exclusively a silver region, its other mineral deposits being relatively

of small value]

Gold occurs in small quantities in many of the ravines along the foot hills of

flie Sierras, and Gold canon was worked as a placer mine before the discovery

of .silver
;
but both of these operations have been discontinued for some years.

Copper Orjes are found in many localities, both east and west of Carson, but
the difficulty of making copper mining remunerative in Nevada, with the existing

high rates of labor, transportation, and supplies have prevented their development.
Iron Ores are abundant in the mountains southwest of American Flat, and

about four miles south of Virginia, but they are unfavorably situated for working,
and hot likely to be of value.

,

Lead Ores containing a considerable percentage of silver occur frequently
in the neighborhood of Galena, in Washoe county. The mines have been opened
to some extent, passing into the hands of several different parties, who have failed

to work them profitably, though admirably situated as regards both water power
for concentration and fuel for smelting. The galena is associated with conside-
rable quantities of mispickel, which renders careful sorting essential to the pro-

duction of good marketable lead, but the manner of the association is such that
no difficulty need arise on this) account.'

Plumbago of inferior quality is found extensively in the mountains east of

the -Carson river, a few miles from Empire, but has never been utilized. It also

occurs between Virginia and Washoe, iff the Washoe mountains, and at one time
was used in the manufacture of icrnciblea.1 * Va^daum

..
Sulphur occurs at the Steamboat Springs, condensed in the earth from the

rising vapors, but not in any large quantity.
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Limestone of fine quality is plenty in the mountains east and south of Virginia.

Number of Mining Locations Claimed and Opened.—The number of

mining claims recorded on the hooks of the mining recorders of Virginia and
Gold Hill does not fall far short of 5,000. If to these are added other- claims

throughout the distiict under consideration, the number will not fall far short of

8,000. When we compare this number with the claims on which work is being
done at the present time, (probably not more than 50) we . begin to realize the

character of the wiki mining fever which raged here from 1860 to 1863. It

must not be supposed, however, that all claims at present lying untouched are

worthless. Many of them developed ore, but too low in quality to pay a profit

at the time they were abandoned. Still all the claims which may at any time

in the future become valuable will not exceed a few hundred, a vast proportion

of the 8,000 locations having no foundation whatever, and many of which could

scarcely be pointed out even by the locators themselves.

^ *COST OF MATERIAL!^
0 TF8

The following table may be taken as a fair illustration. The few articles

used in the mines not occurring in this table are added at the end, the average

price being derived from the same source

:

Materials consumed at the Gould & Gurry mill during the year ending Novem-
... her 30, 1866.

Articles.

Wood, cords.
Lumber, feet .....

Shingles,
Charcoal, bushels

.
, ....,

iwn/pourLdsi-'i'i -LLcw- Awttafe-j.aa 1 -m areetfsif-*
Gas pipe, pounds
Castings, pounds -

Rivets, nuts, &c., pounds. - A.
Steel, pounds , .......

"AftO’:
Copper, pounds. .. . .....

Babbit metal, pounds ..............
Nails, pounds’.'. ,

Zinc, pounds -. ....

Turpentine, gallons -

Belting, pounds
Packing, pounds. ....... I^i
Rope, pounds
Hose, pounds
Sulphate of copper, pounds
Salt, pounds
Lard oil, gallons . . .1 - -

Kerosene oil, gallons .—
Linseed oil, gallons .'....

Quicksilver, flasks .,. - ...

Cut bolts, pounds
Screens, pounds -

Candles,, pounds
Axes and handles
Picks
Shovels
Feed, sacks
Hay, bales
Axle grease
Copper rivets, pounds. .

.

Tallow, pounds.
Alcohol, gallons
Brooms
Oakum, pounds
Sledge handles
Lamp chimneys .... — .

.

Hoes
White and red lead
Blankets
Leather
Stone coal...

Wrater
Sundries
Mining timbers
Hay
Barley '

,9'f

......

Quantity. Cost. Average price.

11, -142 $168, 830 00 $14 72

172, 857 3,725 00 (peril) 42 40
21,500 185 00 8 60
5,848 1, 659 00 28

12, 639 1, 698 00 . 131
450 258 00. 571

395, 099 33, 880 00 81
853, 375 00 20

^ rr . 17253 rr
.

178
335 00 25
142 00 80

F t er[T~8@Ti; 120 00 46

3, 832 417 00 11

172 42 00 25
"25 72 00

jjy
3 00

2, 888 2, 192 00
494 497 00 1 00
393 96 00 25
136 97 00

87, 353 17, 588 00 20
345, 668 10, 943 00 A 3

1,360 2, 487 CO 1 83
985 1, 615 00 1 64
40 99 03 2 47

35, 013 00 51 89
923 214 00 23
743 633 00 1 to .75

2,980"" ‘

* 71 -
V 'io il§i9 oo

67 00
271

42 20 00 50
239 231 00

2, 087 00
1, 120 00

1 -39

jffejlW J196
116 58 00 50
280 280 00 1 00

10, 863 1, 361 00 modi Mow is!
l.T 60 00 4 00

189 ,
147 00 77

lfOT rfr.fr13ft fr. 46 00 32
157 : 77 00 50
531 LdBfC-dlTMOD >og fo tfoitouha

- 76 71 00 1 00

3,241 242 00
u (Jii

20
43 347 00 8 00

246 00 421
714 00 (pel ton) - .150 00

'

_ L-_ 6, 835 00

3, 833 00
ujACi-jfcmai.a. J $28 to $30 perM feet.

\
3'ThBoifm

. .... . - $37 50 per ton.

41 per pound.
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Population of Towns.—In tlie absence of census tables it is extremely

difficult to give accurate information on this head. The population of the differ-

ent ffowpSKpi^y^be estimated) &k$faSPt the following figures, which will probably

bS^§fe^i%(JIFa:^bo9iMoo fxBO'rfrm: on aradf otow h9v?I

Virginia, Gold Hill and Silver City. . 12, 000
Carson .

.

Washoe .

.

. P
JMriX £

Ml c m m ti r» a c aj*.' « ' »' M » » •- 1

• m].m m m m j Ja m mm 'o - • « a. a> o * hnsfiamm .yJiagmJ. od .qj.

1, 000
1, 000

Dayton.—
Empire

1, 000
500

The entire district under consideration 20, 000

Of this number about 1,500 are employed directly in the mines, and about

1,200 in the various mills, the remainder, whether engaged in farming, lumber-

ing or in trade, being more or less dependent on the mining interest for their

support. Were it not for its mining attractions, the district would in all proba-

bility have remained the desert it was in 1859, before the discovery of the Com-
stock. Previous to that time it supported only a scanty population, who made
a livelihood out of the annual emigration over the plains.

Price of Labor.—Miners receive from $3 50 to $4 per diem, and black-

smiths, carpenters, brakemen and engineers, from $5 to $8. Mill hands earn

from $3 to $5, according to the responsibility of their positions.

Mode and Cost of Living.—The following list of prices current for articles

of domestic consumption is taken from the daily papers

:

Flour, per 100 pounds $6 00 «$6 50 Salt, 3-pound sacks 40 25
California bacon 25 a 27 Whiskey, Monongahela. ... . 5 00 <46 00
California fiams 28 a 30 Whiskey, Bourbon . 4 00 a 6 00
Eastern bacon 20 a 25 Whiskey, quart bottles . 1 25 a 1 50
Eastern bams - 20 a 25 Coal oil, per gallon . 1 20 a 1 50
Butter, ranch ...— 42\a 50 Eggs, per dozen - 624
Butter, eastern firkin 40 a 50 Eggs, per box 50 dozen . 50
Green coffee, per pound, Rio

—

35 Mackerel, per kit . 5 00
Green coffee, per pound, Java. 40 rrotfrmf Mackerel, per barrel .18 00 a20 00
Coffee, Chartres, 1 lb. papers.. 50 Trout, Lake Tahoe 20 a 25
Cheese, new California, per lb .

.

25 a 374 Codfish, per pound 20 a 25
Candles, per pound 30 a 374 Salmon, salt, per pound 20 a 25
Corn-meal, per pound .. Salmon, smoked, per pound 20 a 25
Lard, California, per pound.. . 25 a 30 Salmon, fresh, per pound 25 a 374
Crushed sugar, per pound 19 a 25 Herrings, fresh, per pound . . 25
Brown sugar, per pound 16 a 20 Herrings, salt, per pound... . 25
Powdered sugar, per pound. .. 250 booub Potatoes, per pound . 2ia 3
Golden sirup, per gallon 1 50 a 2 00 Potatoes, sweet* per pound . . 12ia 16
Tea, black, Comet, per pound. 1 12 a. 1 35 Cabbage, per pound 7 a 8
Tea, green, Comet, per pound. 1 25 a 1 50 Green peas, per pound.. ..

.

- 124
Tea, Japanese, per pound.. .. 1 00 a 1 25 Asparagus, per pound . 20 a 25
Plug tobacco 85 a l 50 Onions, per pound 6 a 10

Salt, 10-pound sacks 75 Beets, per pound 4 a 5
Salt, 5-pound sacks 50 Turnips, per pound 4 a 5

Even in the towns a large proportion of the population board at restaurants

or hotels, at rates varying from $8 to $12 per week. Many mills are so situated

that they are compelled to keep a boarding-house for the men employed, in which
case they are usually paid so much a month including their board. This system
is the inevitable result of the unsettled disposition of much of our population,

who, in spite of oft-repeated warnings, are yet ready to believe that every new
mining camp discovered is better than the one in which they are located, and
rush to it accordingly, in the hope of making the “big strike’7 which shall bring

them wealth and comfort in a day, instead of winning them by the old well-tried

rule of patient industry and perseverance. There are many signs, however, of

improvement in this respect
;
but the number of those who have come to look

upon Nevada as a permanent home are very few, indeed.

House servants receive from $30 to $40 a month. Many Chinamen are employed
in this capacity at about the same wages.j wq od blirow aMi fiil
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The great majority of private residences in this district are built of wood.

Benefits of the Pacific Railroad and its Branches.—The Central

Pacific railroad at the nearest point will be about 20 miles distant from Virginia.

Even were there no railroad connection between the two points, we should yet

feel the advantage of this great thoroughfarey in more rapid and certain com-

munication with the seaboard, and in reduced rates of freight. But its benefits

are likely to be largely increased by the construction of a line from Virginia to

a point on the Truckee riv.er, about 26 miles east of the- State line. This fine

has been carefully surveyed, its chief features being enumerated in the following

abstract : .. ...i.— .. noitemhianoo lobm
Length of road from the Savage mine in Virginia to the Truckee river and

wbuwmd'i oiif gflim auorxuv edf nr 002 I

gg9l to erom '°uiod efinri ni to sal

gj{ TOi ton'd eroW
Average grade per mile, U5 r$ty feet. q 8iBW ,p tieaeb oil! honinmo'i ovnd y-trOcl

Heaviest grade per mile, ISO feet, fotiocrcrug fi emit Puli of anoiverT
Minimum curve, radius, 300 feet, o nbifn'riime lennate ofii do Jim fiooifilevil a

mrrit aviaoai amuiM .hosaJ ho aoiacI
Total estimated cost, including equipment, &c., $1,105,7fibamlnoa'ico

r
adtima

Total estimated revenue per annum, $1,368,320. of gnihTOOon :$ mod
Probable net pi\:>fit^j6|0p|g[cpntT

‘.qf[gJ’q^PPfivqniS^viT HO TgoC oka aaoM
This line follows a hillside grade along the Washoe mountains to a point 1.J

miles north of Virginia, where it descends into Long valley, and follows the

waters of that valley to the Truckee river. These flow through smooth valleys,

occasionally interrupted by deep gorges bounded on either side by lofty precipitous

bluffs of trachyte or basalt
;
but in all cases the bottom of the canon is compara-

tively smooth, and wide enough to admit of the construction of a good road with-

out being compelled to adopt a hillside grade,, except in one instance, for about

ty miles. Owing to these circumstances, a good road can be built for a very
moderate outlay, though the route lies through very rough and broken moun-
tains. AmoniM ihftboO rw R gg
A preliminary reconnoissance of this route was made early this spring, and the

detailed location has just been completed with very flattering prospects. The
importance of the early completion of this road to the mining interest of this dis-

trict is almost beyond calculation. Its effects will be felt in the reduced price of

freight on general merchandise, in the reduced cost of firewood and lumber, and
in the possibility of working ores at present valueless from their too poor quality.

At the present time about 30,000 tons of general merchandise are brought from

California to Nevada annually for consumption in this district, at a cost for trans-

portation of about $1,800,000. Through railroad communication with Sacra-

mento will result in a saving of upwards: of $900,000 per annum, of which about

10 per cent, or $90,000 may be credited to the Virginia and Truckee railroad.

The road will also make the pine forests of the Sierra Nevadas easily accessible

from Virginia, and from this source both lumber and firewood can be supplied to

Virginia and Gold Hill at a reduction of fully 35 per cent, on present rates.- The
following details of the probable business of the road .are from the report of the

chief engineer, J. E. James. The figures show the present actual consumption

in the localities where the opening of railroad communication with the Truckee
river and the Central Pacific railroad would afreet their price:

According to the estimate of parties likely to he well informed, firewood can be delivered

at the Truckee terminus of the road at $3 or $3’ f»G per cord. They propose to cut this fire-

wood in the- Sierras and float it down the Truckee river. Logs are at present furnished to

Eastman’s saw-mill (only a few nfilss highernp thefiver) from this source, showing the plan

to be feasible, and furnishing. data on which ;to base an estimate. Supposing, however, that

these estimates are too low, and' that the price at the terminus is $5 per cord, your company
nsrn .cn.rvrvUr tKn cmfivS rtf Virn’intj Yw ilvl Y I • 1 1 . ] ri rl tt'itVrrn* ( ’ - f \ - of fil r I nor f'l'ilvl Tncan supply the entire demand of Virginia, Gold Hill arid Silver City at f 10 per ebrd. In
Virginia and Gold Hill this would be $4 per cord less ‘than ruling rates to large consumers,

25
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and $6 or $7 less than is usually paid by private families, and would certainly control the

entire business, shown by the accompanying- tables to be as follows

:

For mills as per schedule, daily

«

s *-**!»

-

q*:?***** 223cords.

For mines as per schedule, daily. .......A 72 “

%r SfMm 9*rtJ -jilx>7*f)W5sIfti65* Itetftfr b&T fo^nd
-mild'ifintid of _ tonelyx _ yilscid _datum!- Q’jiuti bQ3Q£[93-Sl .Qjk ajlffglfi ‘®rh

Ay.it=**z 'riiM,

The present price of timber and lumber for mining purposes ranges from $28 to $30 per
QldncfoTq sh baa

t
oi)oi dootainod ddt noqtr oalcboi

In,the report of the county assessor to thersurveyor general of the State, for 1866, the cost

of delivering logs and manufacturing them into lumber at Russell & Crowe’s mill, at Empire
City, is given at $12 per 1,000 feet, which is probably not far from a correct estimate. These
logs are floated down the Carson fiver a distance of from 60 to 100 miles, from the forests >of

Alpine county, California. Lumber can bb rnanufactured on the Truckee at rates equally
favorable, thus enabling your company to place it in the market at a price not exceeding

$21 per 1,000 feet. The following condensed statement shows nearly the present annual
consumption: ,

~
,

Required by mines
"--irhovr -won- STTBrf

- uurrfm -,17, 916, 100 feet.

Eequirectby Wto raa -io jjsdJ ^^xu-Tsi-sboivbotmmO mB-nro-d ?1P#i°P5o£09TO
Required for other purposes ...— , .r ai g,en'-,njm~

- - - 6, 000, 000 ^ .

o2o V-:^rV- r r>:-: Tr!-::.

:

23^83Q: J??Q; 1
eob!o00 $i ' :w:...td8t

OQO,000,2I - r;' ........>8381

T
f
000

166, 600

90, 000

895, 600
inn Dujssijonj

We have then the following result per annum :

Saving on 127,800 cords of wood, at $5 . . ...... . . . . .

.

Saving, on 23,800,000 feet^nmber, at,$7 per .1,000

Saving on 30,000 tons merchandise
-reoh Jboxq ali ni ,ooixaM .1681 xu bsanbo’iq rovlia edJ lie io sififty ai w
laiavaa moil 000,000,19$ lo ognrevn Usmum an beanborq ,0181 of cSTI

ni ilai aanim eflf to hfoi^ orfj .ooxdq aloof noilnlovor atli nodvr ,0181 laiTA

equal to $1 ,50 on every ton of ore raised from the mines.

We again quote from the report of the chief engineer

:

The facilities afforded by the Truckee river will doubtless .create an immense business in

the- transportation of low-grade ores to that river forreduction by water-power. Competent
judges estimate, that rock yielding $12 per ton can be reduced with profit both to mine and
mill by taking advantage of its, capabilities. All persons at all familiar with our mines are
aware of the vast amount of low-grade ores now standing in the Comstock mines. We
believe that 1,000 tons of this class of ore would be extracted daily in a short period after the
completion of the road, but, allowing,for the gradual growth of the traffic, have based our
estimate on 500 tons daily for the first year of operations.

axil be&9uoxe yliaav fnoo Off

On a basis of 500 tons daily, there would be from this source alone an increase

on the annual’ production of bullion as follows : 180,000 tons, averaging $15
per ton, $2,700,000 or, supposing the quantity to be increased to 1,000 tons, the

amount would be $5,400,000.

This bullion can be seemed to circulation in no other way.
taad

ago-

to .

operations, and yery materially lesson the annual assessment list, .^either can
it be doubted that the reduced cost of working will gradually cause the removal
of other mills to the Truckee. If all the ores Were worked at that point the

would’’, ^Wards of $1,000,000 per annum,

tq_the increased expenditure necessary to deeper mining operations, if we would

ijpi^lW ni baloaffo ocf ylmnimo iliw doidw
ixl aefxn agxnavn orU lo biidf-oao xiBxli o’tonx ad ion lliw Bonim odi qi

ago doidw Bing,Ji easdf no aeaaaqxalo xroilonbat vas.lfidi availed iocc

jincr a’xoii

xu9T wai n

'

sa« iaoo boenowm sdi ioaax oi
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hlnow Bus
: awo

has
T*’fF5TI x^UM! 8i 0/ufi aaal T$ 10 3$ bn&

)IIoi eJ! ea of emgnt goi^oxsqnioosfi afft ^cf nwoffe
(839aia0d uriiaa

THE SUTRO TUNNE^ ^Kto 19? 8B 8f[‘ ra '9%
..... .............i. ,91009008 laq 80 89000 ioH

One of the most important enterprises connected with the mining interests of

the Pacific .coast
.
i s the. proposed ^ntro tuunql, , briefly .referred . to in -.prelim-

inary report.

©31 lortooo ^f-0?0tT9O

.afsiooSfiS — .... . . ..

sa St ....

.4^ I

upon tne uomstocK locie, anci its pix

continhif§3f&f nhinhi^. eMddl^fitis^ dhe
conditions maybe similar, have been set forth in various reports upon the subject.

The Mechanics’ Institute of San Francisco, a hotly composed of highly ito-
ligent men, some time since appointed a committee .td make a report upon the

, t ,

- - : notjqomsno;
orate document

:

YfEpp of Bullion.—

T

hese mines have now a world-wide reputation ; the yield of the
precious ihetals from the Comstock lode far exceeds that of any other locality.

The annual produce for the past five years has been in round numbers as follows :
mi/V-

1861. 16,000,000
1865.. 15,000,000
1866 mirmur toq-Ifoesr^iwofMmtt -rodts - 1(i - °°°. (K1°

000
,

^9^)lfoduce in five years ^ Jjig-p . $63, 000,,000

The total annual production of silver in thb world in 1854 is stated by Professor Whitney
at $47,443,200. The bullion obtained from the Comstock lode in 1866 is, therefore, equal to

more than one-third in value of all the silver produced in 1854. Mexico, in its most flour-

ishing days, from 1795 to 1810, produced an annual average of $24,000,000 from several
thousand mines. After 1810, when the revolution took place, the yield of the mines fell in
some years to as low a figure as $4,500,000, but the average from 1810 to T$25 shows
$10,000,000. At the present time the entire product of Mexico does not exceed that of the

Comstock lode.

The celebrated mines of Potosi averaged about $1,000,000 per annum for 300 years ; those
on the Veta Madre (mother vein) of Guanajuato about $3,000,000 for an equal period, and
the mines of the Real del Monte Company, on the Biscanya vein in Mexico, over $400,000
for the last 110 years, or a total of $44,000,000, a less amount than has been obtained from the
©SSistmifeiadeiiMltihwSsteiihrfB wpraifeata won eofo ©Ewrqg-wol 'to Inuonra i8«v odt to 9Tswu
Profits of Mining.—

T

he immense yield of bullion from the Comstock lode will lead one
to suppose that the profits realized by the owners have been proportional to the yield, but
this has not been the case. .Enoilsmqo lo T89y Js'ifi odf lot ylish snot 005 no dtaxmlss

It is true that the value of bullion obtained by some companies has greatly exceeded the

current expenses, as, for example* the Gould and Curry ; the net profits of which amount to

over $3,000,00.0, But some Other companies have expended large sums of mongy and realize^

little, and some nothing at all. Wo have no accurate figures for the earlier years, hut com-
paring the dividends with the assessments levied, we find that the aggregate produce of the

mines has been swallowed up by expenses. In 1865 the dividends paid amount to $1,900,000,

and the assessments levied to $1,950,000, or $50,000 move than, the dividends;

In I860 the dividends paid vvere$l
s
794,;400;, tl^nssqqsments levied, $1,232,380s Dividends

over assessments, $562,020. In the first years of
,

operations on the Comstock . lode, the

expenditures for machinery, which had to be,transported from 'California' across the Sierra

Nevada motiatoinu^foir : Works,- and for other permanent
improvements, together with the extravagant price® paid for reducing ores in a very imperfect

igg^^j^bsorbed n ^J^tgrljj ^he^qj^

cofiulefbala'neiiig Che

we consequently find that the aggregate profits of the mines at the end of the lastvyuar bear

ybonr^rlf at, sfiretojoyouitai oi rioof eTateiSufJ
The cost of labor and of reducing ores will gradually diminish fromyear to year, and on the

completion of the Central Pacific railroad from Sacramento to the valley ofthe Truckee river,

which will certainly be effected in the year 1868,4he: price of transportation from San Ffaticisco

to the mines will not be more than one-third of the average rates heretofore paid. But we do
not believe that any reduction of expenses on these items which can be made will be sufficient

to meet the increased cost of working the mines, after a few years, when greater depths are
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attained, if the present system of pumping out the water, and of raising the ore and refuse

ie {ithsodf ro&mr toot hSCIo litqoh s oiraiw
In the late report of R. H. Stretch,' esq,, State mineralogist of; Nevada, we find it seated

that 47 steam engines are now in operation on the.Comstock lode, which answer all the present

requirements, drat every addition to the depth demands additional power, correspondent

augmentation of capital invested in machinery, and a larger annual demand toi fuel. The

lrttle; wood'there was originally in the vicinity of Virginia City was ldng since exhausted ; it

has now to be obtained almost exclusively from the eastern slope of the Sierra Nevada moun-

tains, and as the nearer timber is destroyed, it must be hauled a greater distance and at an

IiWeteed ferib&w aio do eadonud oorrlf gaiaaa tOgafliaa-p . to yffnom ib boarowm aril til lW
-

^

If we take into consideration the cost of machinery, of annual additions and repairs, ana

of consumption of fuel, wages of employes, delays caused by breaking of pumps, expense of

explorations, obstacles in securing good ventilation, and increase of heat with the depth, and

the financial result of past years, we' are forced tp the conclusion.that the mode now adopted

of working these mines cannot long be prosecuted with profit to the owners.

The result bf similar operations in other countries, as furnished: by Humboldt, Ward, St.

Glair Duport, and other writers, conveys an instructive lesson to persons interested in min-

ing enterprises. These authorities agree that mining from the surface must always prove

suicidal to the interests of the owners when the position of the mines will allow the construc-

tion of adits or tunnels, which will drain the water, ventilate the mines, and diminish the cost

ef removing the ore and valueless material.
.

•

Humboldt, in his “ Assay Politique sur laNouvelle Espagne,” published in 180.3, in refer-

ence to the Veta Madre of Guanajuato, a lode much resembling the Comstock, exclaims:

.

: It is, indeed, strange that mines of such richness havo no tunnels for draining, when the

neighboring ravines of Cata and Marfil and the plains of Tumascatio, which are below the

level of the lowest works of the Valenciana mine, would seem to invite the miner to com-

mence works which would serve for drainage, and at the same time afford facilities for trans-

porting materials to the smelting and amalgamation works.”

A gentleman of intelligence, whom Humboldt questioned in regard to this want of wisdom,

replied “ that the excavation of a general tunnel would be a work very expensive, and per-

haps impossible, on account of the want of union among the proprietors of the different mines.

The Valenciana Mine.—Upon this lode is located the celebrated Valenciana mine,

which, according to Humboldt, was first opened by Obregou, a young Spaniard, who, with-

out means, commenced prospecting on a part of the vein which up to that time had been

unproductive. aagerioo J haiitoi bar, mart ^tetelqra Jffodamrh; a iff, to

After undergoing many privations, he at last struck an immense body of ore, from which

alone was extracted, from the 1st of January, 1787, to the 11th of June, 1791, the sum of

$14,704,492 of silver, out of 134,988 tons of ore. Senor Obregon, afterwards known as the

Count of Valenciana, became the richest man in Mexico, and probably in the world, at that

time. As greater depths were attained, the increase of expense became such that themine

ceased to yield a profit, and before the breaking out of the revolution in 1810, it was allowed

to fill with earth and water. In 1825, this mine, together with many others, 'fell into the

hands of a wealthy English company, who expended 21 months in draining it of water, but

the expenses of mining and pumping were so great that after some years the lower works

were Again abandoned.
The English Real del Monte Company.—The most remarkable and disastrous expe-

rience made by any foreign company in Mexico has been that of the English Real del Monte

Company.
.

They became, in the year 1823, the possessors of the Biacanya and several other veins, the

former having been worked for many years, and having yielded large, amounts of silver,

prior to 1749. At that date an intelligent miner, named Bustamante, concluded to run an

adit, or tunnel, in order to effect their drainage. He labored long and patiently, and was

supplied with means by Don Pedro Terreros, who continued the work after the decease of

Bustamente. In 1759 tho vein was reached, after running a tunnel 9, 000 feet in length,

cutting the vein at a depth of GOO feet beneath the surface, and exposing; to view an immense

bodv-of ore. Terreros, in the 12; sncceeding years, drew from , his mines a clear profit of

$'6;000,000; lie obtained the title .ofGCourvt ,ot\.Regia by the munificence of: his donations to

the Court of Madrid ; he presented Charles III .with two ships of the line, (one of 112 guns,

constructed at Havana of the most costly material, ) and accommodated him besides, with.-a

tlO^i®f41^OB<3^l©0,gna/paa'bafc $bMbsffasfibeefiirepaad,.oo eaohs utg-VI "to aenod sdT .
.arnllob

His successor, the second count, continued the working of the mines, but not with equal

adit had been reached,; the iwqik was- abandoned, And the mine allowed to fill with water.

It was in this state when the English Real del Monte Company took pdssessidnp.'they

expected, by; substituting powerful ;s,team, machinery . for the horse whims .which- had been

employed by .the Mexicans, to. makedhqnfiiites again profitable. The result, ho wever, was

very disastrous, '.ft® in the 23 years -they held the mines the expenditures, were!

while the total yield was $10,481,475, showing a loss of nearly $5,0U0,000.

1 5
,
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They first erected two steam engines of 36-inch cylinders each, which freed the mine from
water to a depth of 324 feet under the adit; at this point another one was required and ©reefed
of i54-inctreyi:indef, by> :which the; working was carried to. 724 feet under the adit ; hu>t here
again the engines'were overpowered, and .still anotherengime of 75«ineh cylinder wasefbcted.
Mr. John Buchan, the. superintendent of the mine, in one .of his reports, made in .1852; says:
.“ After the mine had reached a depth of. 710 feet under; the, adit ( 1,310 feet below the sur-

face) the difficulties of drainage had so lincreased, both from augmented quantity, of water
andothe greater height to raispit to the, point of discharge;; that three powerful steam-engines
could ibaselymthffii thetnorpin^^ated'seof' Jl4iKrminf&9xoil89b ai ladruii "istma sdi aa ban .aaisJ
“With the increased difficulty of drainage, seeing three bunches of ore worked out, and

a debt of $5,000,000 still outstanding, it is not surprising that the energy and perseverance
M tiheaEngliBhran^fet^fflffifewdredifolasteejdyaiisfed’jdY.orqrrio 1o aoguw ,loud do rtoilqrauanoodo

“ Had the company prosecuted a projected deeper drain tunnel, it would have secured the
continued prosperity of the mines for many years to come. It will be remembered ,that the
first Count of Regia distinguished himself aud made, ther fortune of his family by driving
the present adit

;
the second count reached down 324 feet below it, being the limit to wffiich

the mines could be worked with profit by horse power drainage. The English company,, by
the powerful aid of steam machinery, carried down the workings to 720 feet below; theeadjt;

but here we find another limit to profitable working, as the deeper excavations of the Bis-
eanyalvein are again abandonhd;to:fiUtwitfonK^€aiii irifrib Iliw xloidw ,al9tinni to alihalo noil

“ A deeper adit, which had to be driven a distance of 13,500 feet, had been commenced by
the second count. The English company unfortunately adopted the more speedy plan, as it

was supposed, of employing steam engines, instead of the slower but surer plan of driving
home the deep adit, which could have been done with the investment of but little more
capital than that expended in applying steam engines, and would no doubt have given a
very different turn to the fortune of that company. iff-moleY oiil 1o affiow daewol 9 ill 16 Iaval

Mr. W. P. •Robertson thus relates the financial history of this company:
“The London Real del Monte Company commenced working on a magnificent Scale;

tired, under the influence of a panic, suddenly deserted, in 'the most critical time, their judi-

cious and indefatigable agent at the mine, and the result has been unmitigated ruin. The
mania in London at the time (1823 to 1825) was so strong and so general that no expenditure
was for a moment grudged. People thought they were laying out tens to receive bade
thousands, so they paid up their tens with surprising alacrity. The management in London
of.many of the new companies under the reaction was miserably bad, and in the end many
of the shareholders were completely ruined and retired to cottages, there to abandon forever

their ‘ Chateaux en Espa.gne.’
“ In 1825, the late Mr. Kinder, the enthusiastic leader of the Real del Monte Company,

was offered $8,'000 for each of his 30 shares of $500 paid up in that concern ; he refused to

sell, that is, he would not take $240,000 for what had cost him $15,000. The reaction set

in, and down went all shares. In 1845-’46, those of Real del Monte were to be had at

$12 50 each ; that is, Mr. Kinder’s 30 shares, which in 3825 were worth $240,000, had grad*
ually dwindled down to $375 ! The company was all but bankrupt ; no more assessments
were listened to ; and the debts could not be paid with unsalable engines, though they kept
up the steam, nor yet with stones, although silver was in them. The shares have since gone
to nil; no one will have them fenced in, as they are with unknown responsibilities and
debts. In vain did their new, active, intelligent, and enterprising, though prudent manager
and agent, Mr. Buchan, write to the shareholders to take heart and not to throw away their

property. They had been panic-stricken in the first instance, they had got sick of the

business in the second, and in this last and most helpless fit, they entered into negotiations

for the sale of the property to a Mexican company. A bargain was struck, and the perpetual

lease of Real del Moute, with everything on it, passed from the hands of the Real del Mont©
bondholders for an old song. The entire sum paid was $130,000, fora business on which
$7,000,000 had first and last been expended: and even of the mite to be recovered, three-

fourths were not to go into the hands of the bondholders at all, hut to be appropriated in

Real del Monte itself in the liquidation of sums still due to the servants of the old company.
What a winding up ! Shares once worth $8,000 -each, now not worth 30 cents ! and the

actual movable property on the estate, in houses, workshops, machinery, crushing establish-

ment, timber, wood, iron implements, utensils, steam engines, horses, horned cattle, mules,

and many valuable miscellaueousUnatqrials, must be worth altogether some millions of

dollars. The house of Regia alone cost a million and a half, and now is valued at a million

Afjjdellars—‘all go'no fori^ldOjCfOOgaijIrow add bmmilnoo .tunoo bnoDaa aril ,T088900Ba aril

“Thus did Real del Monte pass from the Counts of Regia in Mexico, and thus, has it

passed from the luckless shareholders in Lobdon—-the first paying the penalty of personal

extravagance, the other an equally severe 1 one of 1 wild : speculation and injitdlbious manage-
ment. It is now in wiser hands than theirs, and prosperity dawns again on this almost

tp^onaAesteMiqhffient ojicqlonyl.’bjnoM lab IbqJI dadgnff out nadyr odcla aid! ai ?.«w il

This history of the Real del Monte mine teaches a. valuable lesson, confirmed by the result

of almost every Similar enterprise in Mexico. They.shovV that alter a certain depth hash,een
reached and no drain tunnels constructed, the mines have been abandoned and the proprie-

tors ruined. .000,000,<5$ Io gaol a gaiwoda
t
STh,18b,01|l aaw bioi'i iniof odd aiidfcr
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St. Clair Dnport, who published a work on the mines of Mexico in 1843, gives a general

sketch of mining operations, which is a perfect representation of rficent jra

BBVf R 9°41X8 exssy ws* A—-.T0IRT8H4 iirairaittlliHx

- “'Opening a mine by accident, somebody discovers, guided by the croppings' elevated

above the soil, quartz containing some metak He exposes some pieces to white heat, and if

he discovers thereon globules, or pearls of silver, ho takes up the Claim.
.

The discoverer

now seeks partners- with capital to work this- claim, as generally the irieans of one man are

not sufficient for such an enterprise. At first they generally seelyfb extract the Ore by fol-

lowing doivn on the vein, and open a number of shafts along its course:; but 'in the same ratio

as these shafts inoreaso in depth tho water increases too
;

galleries and new shafts become
neces'sary, and finally, as is generalTyhhfe’-cfee wHen the' fkf^est potirOnlbf thbyield hqs been
expended in such operations, particularly ih ; mines 'which are not extraordinarily rich in

minerals, the work has to stop on account of had air and abundance of water, the imprOvO-
ments being of no further usep ^niwoiloi sill onnai TaUOUA 3H

l

“ffihe owners now look for new partners ; if tho "vein presents probabilities of richness at

a greater depth, persons can be found who, for a portion of the stock, generally Tor Maf,
advance the necessary means, which is to be repaid out of the first yield of the mine.
“ After the water has been removed, and the shafts and galleries are made, and really rich

ore is found, then commences tho good time of tho mine. Arrived at a depth where silver

generally is abundant, and when the expenses to bring the water and ore to the surface aye

not too great, mining is a good paying business ; that is what is called in -the miner’s lan-

guage Ha bonanza.' This time is hoped for with ardent desire, not only by the owners of the

mine and the miners employed, but also by the entire neighborhood. In this Case labpr, and
all necessary articles for mining, are in demand, and well paid for ; the money earned with
ease is spent freely, and everybody in the whole mining region having any claims is full of

hopes to. strike it equally rich. The buildings for the reduction of ores are now erected, and
very oftenmi' a' 'style altogether too costly for their use. Next, underground works are con-
structed to facilitate the hoisting of ore and water. In case tho mines 'in ‘fflniirizd* belong to

private Individuals, these works are executed on a substantial basis, with a view of useful-

ness for the future. But in most cases, when a mine is divided amongst a number of share-

holders, 'they present such a diversity of ideas that they often cannot agree upon anything at

all, except to extract the most money from their mine in the shortest time possible; witlioht

even looking ‘ahead for a few months. For this reason we cannot find btfe 'slngl^ ^fill-

worked gallery in suck mines'. The richest Ore is torn from the mine, and desk rich ore

remains untouched to be taken out when ‘ la bonanza’ ceases. It is difficult to understand
why in times of prosperity a small portion of theyield is not spent to make new developments.
Abandonment of the Mine.— “ The pay streak once traversed, and the increased depth

rendering the price of extraction too considerable, the ‘bonanza’ ceases. The less rich ore
left in the mine is now taken out, and one of the greatest expenses being the keeping down
of the water, the lower qualities of ore are abandoned.
“ The reserved middle class of ores will pay expenses to explore the mine, for a while, but

the time arrives when a day’s work, or the value of a pound of ore, ceases t& phy, add the
mine is thereafter entirely abandoned.* hun t

suinJanota stall ad! to loot adi ia uwdj aliiil a

The author of the above description of mining operations in Mexico, written 25 years ago,

could not have given a more truthful account of/operations in the Comstock lode had he
spent the last six or seven years in Virginia City. Our mining companies have been pur-

suing exactly the same course, and have followed in the footsteps of their Mexican prede-

cessors. Ruin of the owners and abandonment of the mines has been the result there ;; ruin
arid abandonment must follovV upon the suicidal course pursued here.

Mining in Europe.—If we turn- to Europe, however, we find that mining is carried on
with intelligence; economy, and with a view to permanency. In England- but few mines
are located at any considerable elevation above sea level, and deep drainage by adits is

impossible. But each mine has its adit, however small its depth may he beiieath the surface,

and in stating the depth of shafts in England they are given from the adit downwards ; what
edituamoo *aoy aoisaloaoo »dJ d

The most remarkable work of this kind in Great Britain is the great adit in Cornwall, of
^kidbiaUJEngiishl'w4it6r0k%(^ili bovrtsD ad Iliw iiianod on

“The advantages of working mines by adits are well shown at the United mines, neUr
Redruth, where an adit has been driven, commencing only a few feet above the sea level,

which, with its branches, has a length of from 30 to 40 miles, and a depth under the mines
of from J80 to 420 feet. By means of this work a saving in the consumption of coal is

effected amounting to 24,000 tons per annum. This magnificent undertaking was completed
‘3fgop7@gi!vig yd aavlaairjo iireinoa sw lad! pioiifiiuqs-r nasqo'iuU iaedgm odi io igigoloo^

ui fedldTdil'

mining operations reduced to a science. There mining schools and learned professors have
for years prepared 1 young men, vvio r^Cfe to tio'pisiCed' in Charge of mines, wlth'a thorough
knowledge of all the varied branches required of mining engineers. It is o\\4Hg "qliitpras

much to intelligent management as to the low rates of wages that mines are profitably
'worked in Germany which would be considered valueless in California or Nevada. There
we see the mdst complete syg'tefiKs'of’-diyi&gtj 'and 'Ventilation, and mines placed beyond the
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usual contingencies of such enterprises, yielding nearly uniform dividends, and regarded by
capitalists as good security for investment. 8̂ 9q & xtaidvr anoiiirraqo gainim do doted?.
The Frieberg District.—A few years since it was proposed to drain the Frieberg min-

ing district by an adit-level of the extraordinary length of 24 miles, which would cut the
vein at a mean depth of 2,000 feet, This plan was vigorously supported by Yon Beast and
other eminent mining engineers, and received the sanction, of toe Saxon government. This
gigantic work has not yet been commenced, but a deep adit is now being driven, which will
drain the mines 400 feet below the present deepest natural drainage, and will have a length
of a little over eight miles. It is eight feet wide, nearly 10 feet high, and rises in the whole

; pol eaecemni 'rotevr odi rflqab ai oenotenr efiada saodl aa
In the Harz district some mines have attained an immense depth. The mine of Andreas-

Berg has a depth of 2, 450 feet, being one of the degp^st; mines, -in &• adits have been
there for centuries, the largest of which was completed three years ago. ••

r.---

The Ernst August Tunnel.—We make the following condensed extract from a report
made by Hr. Geissler concerning this great work, called the Ernst August tunnel, after the
late King of Hanover: Chunked ortoo .diqeb mfas
“On the 22d of June, 1864, a drain tunnel was eopipleted which may he called the great-

est work of the kind ever executed. To explain its objects and importance it will be neces-
sary to give the following detailffs,a|m i0 oriJjj eaAaemmoo nodi .bmnd ni mti
“The mines of the Harz were about to.be abandoned, qr> more properly speaking, about

to be drowned out by water beyond redemption. In the. course of time the explorations in
those mines went deeper and deeper, until they reached a depth of 2,000 feet. While the
higher situated galleries ceased to yield pay ore io sufficient quantity, the exceedingly rich
pres discovered in the lowest levels could not be reached on account of great bodies of water,
which pumps and engines could not ; master, and the lower levels had to be. for the time

gam do nortei/bor ed/iol egiiibliud'sdT doh vjljuip9 ff oA hi?, oi asqod
“ There have been drain tunnels in the Harz for a long time, which were used as canals

for the transportation of ores. Already at the commencement of the 16th century mechani-
cal means to remove the water from the mines were insufficient, and drain tunnels were con-
structed at that early period. The first tunnel was commenced in 1525, another in 1548, one
in 1551, and still another in 1573. By aid of these tunnels mining was continued in those

districts for 200 years, but about the middle of the last century it became difficult again to

v&ifcbnft tonnes aw uo&sar eidi ro'i .edluoru wed e rod bsadjs gniiooi neve
“ In 1799 another deep tunnel—-having a length, including galleries, of 57,000 feet, or

nearly 11 miles—was completed, But this also, afterwards, was considered insufficient for

future purposes, for notwithstanding additional engines might have been used for a while,

their dimensions and cost in mines which had reached such an enormous depth would have
been very great. And, after all, the, surest and cheapest way for water to be removed is by
its natural flow ; the engines have enough to do in pumping the water up to the Ernst August
tunnel, as that gives the deepest natural drainage which can ey.er be obtained.

Description of Tunnel.

—

“ In 1850, after parefpl surveys and due consideration, the

construction of the Ernst August Tunnel was resolved upon ;. it was to commence at Oittelde,

a little town at the foot of the Harz mountains, and it was estimated that 22 years would be
required for its completion, but it only took a little over half that time, for it was entirely

completed in 12 years and 11 months. Nine shafts had been sunk, from which 18 gal-

leries or drifts were run, and one from the mouth, so that the work progressed from 19 differ-

ent points. The connections were made with such perfection, that they could not be recqg-

dm&Jm. completp^ffini Qilt lo laarnnobHiida baa sranwo sdi Io ninSL .8io?A9o
“This tunnel has a uniform fall of 5 y

l

0
- inches to each 630 feet, or 1 in 1,400; its height

is eight feet three inches
;

its width, five feet six,ip;ehes, and its shape that of an egg. The
water has a sufficient depth to allow the use of long flat-boats, for the transportation of ore.

A part of the water-course is covered over, to be used as a sidewalk for the miners.”

Necessity of a Tunnel to the Comstock LoDE.-^YVe have thus far reviewed the

results of mining experience where drain tunnels have pot been, and where they have been
constructed, and the conclusion your committee arrives, at is, that a' deep drain tunnel to the

Comstock lode will not only greatly facilitate; mining operations, but is an absolute necessity

;

the sooner it is constructed the more benefit will be derived therefrom, and without it nothing

js more certain.-than theabandonment of these, mines before the lapse, of many -years.

The necessity of the tunnel having been sufficiently; demonstrated, it remains to show that

the ore which will probably be obtained from these mines will justify the cost of construction.

The first question to be examined is, whether the ore in the Comstock lode extends, to an
unlimited depth. This question has been so ably handled by Baron Richthofen, an eminent

geologist of the highest European reputation, that, we content ourselves by giving some
extracts from a letter written by him .upon, this.su,bject,. in February, 18.65, and published in

one of the pamphlets issued by the Sutro Tunnel Company. .For a more detailed account

of the geology of the Washoe country , we refer to his able report, to, be seen ou the tables of

8 j .moDnrgng gainim io bournm aodomnd bahev odi lie io opbalvronA
Continuity of the Comstock. Lode.—The learned Baron says: “The value of a deep

tunnel will, of course, .chiefly depend upon the question whether these mines will ever be

worked to considerable depth ;
that is, whether the Comstock vein will extend far down, and
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whether it will retain its metalliferous character in depth. Both questions will hare to be
decided from the study of the structure and nature of the Comstock vein, and from coinpar

ing the results with the observations at such mines in other countries which have already-

been worked to great depth. My experience on the Comstock vein is based on close and
repeated examinations of nearly all the mines on its course. I believe I concur with almost
everybody who has had equal experience about them, in the opinion that it is a true fissure

vein, of extraordinary length, and extending downwards much further tbaq any mining
works will ever be able to be carried on. It would be too lengthy to enumerate the various

reasons which lead most positively to this conclusion. It is now assumed almost universally

as-a fact, and the number of 'those rwho consider it as a gash vein, or a system of gash veins,

istcfatstld’ilfliflMhingl.'of odt rnoft lataw out gaiwmb rol_ ererniomjs-ioqua ndt rapuit q
“ As to the downward continuance of the ore-bearing character, every instance goes to

show that the average yield in precious metals remains about the same at every depth.

Some mines had accumulations of ore near the surface, (Ophir, Mexican, Gold Hill;) in

others they commenced very near under the surface, (Gould and Curry, Potosi, Yellow
J acket, Belcher ; ) at others, again, considerable work had to be done before bodies of ore of

any amount were struck, (Choilar, the southern part of Gold Hill, Uncle Sam, and others ;)

and some which had no oro heretofore, appear to have good prospects to find it
1

soon. The
fact that some rich bodies of ore, which were found near the surface, gave out at a depth of

a few hundred feet, induced the common belief that the Comstock vein was becoming poorer
in its lower parts. But the explorations of the last few mouths have entirely defeated this

opinion. On the contrary, the enormous amount of bullion which is being produced by the
mines at present may almost appear to prove that the vein is improving in depth. But this’

conclusion is probably eqxally fallacious, as it must be borne in mind that many mines have
been developed at different levels and ore is being extracted from several of those. Hoisting
works and the mode of extracting the ore have also been improved, and of course help to

increase the daily produce. This average equality of the produce of the vein at different

levels is not only true for the amount of ore extracted hut also for its yield. The rich body
of ore in the Ophir and Mexican mines forms the only exception to this rule, as none of equal
average percentage in silver and gold has been found again. Even the relative proportion

of' gold and silver in the ore has not undergone any material change, though the bullion, on
account of the more imperfect process of reduction, contained 1 at first proportionally more
gflfklithan at present.

“There. is no reason to doubt that the equality of average produce and yield throughout
the entire length of the vein will continue downward to any depth; besides the very obvi-

ous theoretical Conclusion that vast amounts of silver could not be earned into the fissure

from the overlying or enclosing rocks, but naturally had to rise from unknown depths,

through the channel of the fissure itself, to be deposited in it where the conditions for subli-

mation or precipitation were given in its open space; experience in other countries, by no
means shows of a regular decrease or increase in yield as of common occurrence, though
either of them may happen. More commonly, the produce off true lissure veins in precious
metals has been found to be about constadfP.’S^Jtna 0U0,QL gaiwoilot onl

The Baron wrote the above over two years ago; the explorations made since that time in
s

the Hale and Norcross and other mines, strongly confirm the views expressed by him.
Nearly all writers vvho have specially studied the question' Of the continuance of mineral

veins in depth have arrived at the same conclusion. We will give an extract upon this sub-
ject from an eminent French writer, M. Burat. He says :

1

“In all countries where isolated veins are worked, a large number of them have been
abandoned and taken up again ; abandoned because accidents or barren streaks rendered the

working burdensome, and afterwards taken up again, when they have, by the aid of capital,

been made productive mines. The same veins have been declared to be rich or exhausted
for these reasons at different times; exhausted always when the owners wejre discouraged,
and rich after the execution of further works had pierced the barren places. These are the

facts of which we will relate several- examples, and by which we intend to prove that each
reworking of a vein after an abandonment more Or less 16ng, bears witness of the continuity

cnib-rr et ll .apiiosriib •lainotJ'iaq yuc ni atutoenoi xoama&J laiooqa

Burat and other prominent writers recite numerous instances of this kind, but wo cannot
girajPlacediehtHem; iniIhisHepoitl9£taqmoo ycrate git to ianoooa n o iiorrrn eviin oj mees

".oi«8oqx9 yd •rabrnrf awoig Jt ,yrtntaoi> odt no ; noalg

io nwoi odt ni gcuiblind enofa odiTME; idt boan vjovbaoJxo ei door aidT

The proposed tunnel begins 34 miles below Dayton, between Corral and Webber canons.
The distance from the mouth of the tunnel to the Savage Works is a little over four miles, but
•as the Comstock lode dips to the east, it will be cut in 20,178 feet,. It will pass through, the
different ledges. in Silver Star and other districts nearly at fight angles. Allowing a grade
of one inch in 100 feet, or four and four-tenths feet per mile, it will be 1,922 feet below the
floor of the Savage Works. The topography of the country is admirablyadapted for sinking
shafts, four of which are proposed to lie put down. They will not only supply t-he tunnel
with fresh air, but will greatly expedite work, as drifts can be run each.way after reaching
the grade of the tunnel. The distance of the first shaft from the mouth of the tunnel is 4,070
feet; depth, 443 feet; second shaft from first, 5,150 feet; depth, 980 feet ; third shaft from
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second, 4,060 feet
;
depth, 1,436 feet; fourth shaft, from third, 4,654 feet; depth, 1,360 feet

;

from fourth shaft to Comstock lode, 2,244 feet ; depth, 1,942 feet. These are convenient dis-

tances for working and ventilation. The mouth is about one and a half mile from Carson
river, and 150 feet above high-water mark. There is a gradual descent for about one-third

of a mile, in which a fall of 100 feet is obtained, giving sufficient area for dumping and mill

Ya6 rjefit roxfirirlt rfatrm efirRmiwob uaifiaeizo ban. ffifsael vmaibmfnto lo .mov
The vertical section of the tunnel through rock not requiring any support is a circle of 12

feet diameter, with offsets 3^, feet from the bottom, about one foot wide, which support the

superstructure of the railroad track tq be used for removing ore and debris from, the mine.
The space under the superstructure is for drawing the water from the lode. Where timber
supports are required to sustain the adjacent rock, the top is level, and 10 feet wide, clear of
the framing; height eight feet to the bottom of the timbers supporting the railroad, where it

is 12 feet wide in the clear. Below this there is a triangular space, three feet seven inches in

qepph.Tftrrmngftbe f.>yla|eij 1
fkay.l t ,, q eykhna odl rabun man vjav baonemmoo aiadio

The estimates of the cost of construction have been very ably discussed in a lengthy report

by E. G. Carlyle, esq., covering some 200 pages of manuscript, and illustrated by numerous
well-executed diagrams. Mr. Carlyle has resided some years in Virginia City, when be Was
the engineer of the Gould and Curry Company, and appears to be thoroughly familiar with
everything connected with mining in that country. The minuteness with which he goes into

the details of the proposed work, the elaborate calculations into which he enters, and the

scrupulous manner in which he weighs his conclusions, entitle his report to careful consider-

amiuj,®' jwi 'rrf -orxW ei may aril tarfi evoiq.oi taacrqc ffiaailn yam laeamtq in Baa'm
It is impossible for us to give more than a condensed abstract of the results he has obtained.

The basis of his calculations is the experience of himself and .others in mining near Virginia
City, and the statements of Baron Eichthofen in regard to the character of the material

of the tunnel. The BafpnsS;aj?s- .oonhoiq ydrab adi aanaraai
“The facilities of excavating the tunDel would depend mainly upon the quality of the

rock through which it will pass. It is a remarkably fortunate incident that the route selected

by Mr. Sutro not only gives the greatest depth, is the shortest, has the best facilities for

working shafts, but promises also in this respect to be the most advantageous. The first

6,000 or 7,000 feet will be through trachyte and tracbytic breccia, which in a broad semicir-

cular belt of prominent bills, swing from Dayton by the Sugarloaf to Washoe valley.

Trachytjc breccia may easily be worked by the pick, yet is ordinarily solid and dry enough *

to require no timbering. An idea of its excellent equalities for tunnelling may be formed
from the fact that in Hungary wine cellars hundreds of feet in length are with preference
excavated in this kind of rock. The solid trachyte is an excellent blasting rock. Its supe-
rior qualities have caused its general use in Washoe for building material; it was as such
applied in the construction of the solid masonry of Gould and Curry mill. With the use of
the drilling machine of- Mount Cenis, speedy work will be made in this rock. The next

2,500 .feet will, to all probability, exhibit a great variety of rock, some of which will be rather

hard. The following 10,000 feet to the cutting of the vein will most likely consist of the

same material as is traversed by the numerous tunnels which lead at present to the Comstock
vein. This rock (tracbytic greenstone) would offer some obstacles if it were in an undecom-
posed state. But from the. general nature of its decomposition, which evidently was per-

formed from below by ascending steams and vapors during a time of volcanic action, wo
believe we are justified in the conclusion that it will be found for the entire length of 10,000
feet of the same rotten nature as in the shallow tunnels at present in existence, and it may
haye to bo timbered the whole distance.”; osiieoad bonobneda ;

oiapa q« nari/ri ban baiiobaade
Mr, Carlyle speaks as follows in regard to Iris experience with the two principal kinds of

rock to be encountered : q abe at aaad
,“While I was in the employ of the Gould and Curry as their chief engineer, we used solid

trachyte for building purposes, taken from a quarry on the side of the Sugarloaf mountain.
I had, therefore, considerable opportunity of learning the particular characteristics of the
stone. It is .not porous, but is very close in its nature, has very few seams, no grains or

special tendency to fracture in any particular direction. It is rather soft, and, in consequence,
is easily drilled to any desired shape. The rock drifls well and blasts freely, as it does not
seem to have much cohesion on account of its many component parts. The rock does not air-

slack ; on the contrary, it grows harder by exposure.”
This rock is extensively used for building purposes ; all the stone buildings in the town of

Dayton are constructed of it.
t ^ woLad "allrrr -S& airinad Ionnot baaoqorq 9fIT

His experience in working greenstone porphyry he gives as follows:

“This clahs of rock is traversed by several turinels to the Comstock lode, all of \yhich were
easily worked, and they had to be.supported by timber. The Gould and. Curry lower tunnel

is the only exception to this, as it passed through 1 ,400 feet of undeeomposed rock, which
was not difficult to work 6n account of its "favorable, stratification

;
powder. w;as used but. to

a small extent
1

,
and this for the purpose only of shaking the mags, The remaining' 8.00 feet

to the lode had to be timbered, as the rock would not support itself. The whole length of

this tunnel, 2,200 feet, was run from ouq working point in 486 working days, or 16 months ;

the work, however, -was distributed over a period of two years, as it did not. progress steadily.

The average daily progress was nearly five feet.”
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top

ir_ _
ibnLfihpStfive

feet on bottom, and six; feet four inches'* inside of the timbering, with a channel below for

^ Time reqwrj^?$o shafts

on the Sntro tunnel-, &hcl make connections of the1 drifts from the same, I estimate as fol-

“ Connection from drift No. 2 in 693 working days. orroH
’lirs^^oorfe'clion from drift No. 3 in 708 working days^H'J *

. ,

[09aQpnn&l^SJfe$ ,b drift No. 4 in 815 working; days»a8 jovh fbfodr nil 9UJ to 04008

“ $jncmall these shafts would; be, progressing at the same time, the connections from shafts
i' -i cv „ 'Lt'W i ^ tknr.A 'Nl/x A o ri A flic* nrVi/xIa timp tViprfefnvA. rpniiliwl

«ifi itSChte enlargementvof'' this preliminary tiinfie'h^vill progress'

time- as .t}ie' connections are made, and will be completed up to a point midway between shafts

tlu-oeand four by...the time the last connection is finished. From that point 4,618|feet would

still remain to be enlarged, which would occupy 116 days. The total time, therefore,

required to complete the 8utro tunnel to the Comstock lode would be 931 days, or two years,

YMw.monthe,vaMSSLf4«^iitt-6 aim! oaffoT .last: OQO^OI io i9jrvt-0DIj ©voor q *

TheiCommittee would -remark in, regard to the removal of the rock for 4,618 feet, that esti-

mating the sectional area at nine, yards, the amount is only 13,854 cubic yards, on which, as
‘i- — . — 1 - — Ju rm, «.v>a «, ft,a tmn on,ia sufficient number of men can

not _ ^
different^febmpanie^rkhd'trm--

nels diivpm to', thp Comstock Ioffe, which; proye that his estimate of four feet per day in sinking

shafts,’ and ffvev foot, in driving tunnels, aylienever pTpsecu|ed with energy, is confirmed by

experienced making due allow ance for their size and other circumstances, which in sojnecus.es
io-'ltnm lo afomf oprolo m ullnm Jumoui

Your committee ate of the opinion that, with proper energy, a sufficiency 'of capital, and
* “i 1 • 1 i 1 fl i.1, v, Z rrtl, 4- 1 , 4-iv, i r» li an i v, InA Irm A

occupied'.- >’

It. is safe to say that, making all due allowance for contingencies, the tunnel can

hwetopletedliiiifremithree'sahdA'halfltojf^u^hatsui iimrg &d Ilrvr hue
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cl, is understood to include
' Tire eastern Nevada mining region, as the term is n

that part of Nevada constituting the counties of Lander, Nye, and Lincoln; being

considerably more than half the State
;
or embracing an area of three and a half

degrees of longitude and seven ©Matitude^if^e include the -portion of terrifofy

taken from Arizona and added to- this State by an act of the 39th Congress
;

gwat' region,
:

at tile beginning ofthe present decade, was almost entirely unknown

to the world, as it was unoccupied and unexplored, save one or two routes tray
11

by the ^igraM^otaBIlie'Galley of' -tM ' Mislissippi' t&'tbe’ Fafcifib
1

•

llriKbib PW iddH/tl o't'A’n t A I’ll

coast. It had

lai^gb ikaatifr MfIl^md19e&^m
it as a sterile whst'C, and ydtlbitt'dookinh lbf mineral's" ctr

to the 'eottnth', sought only for routes of jihsses by which they coufcT most' ehpe-



WEST OF THE ROCKY MOUNTAINS.

DUB
difiously leave it. So little, was learned from these explorations that unfil

ears past the country had been marked upon the maps as an unex-n a

:

come together, and this great region be obliterated from the surface of the earth.

The general appearance of the country throughout the “ great basin” indicates

that a partial elimination has taken place, as, topographically it presents the
appearance of having once been a vast plain, which being pfessed by tli'e two
great mountain ranges bordering on the east and west

f
,
broke or wrihijf

|dfdiie

surface into parallel ridges and valleys whose axial lines quite regularly extend
north and south. These corrugations are a prominent characteristic of the country

south of the Humboldt river, and north of the ;>6th parallel of latitude; A pecu-

liar feature of this section is, that it has no outlet to the sea, but its streams,

which, though generally small, are quite numerous, flow from the mountains ,to

the valleys, sometimes for a considerable distance in the <valleys, and then are

lost in the sand. The mountains, which rise precipitously, are from a fjew

hundred to 5,000 feet above the subjacent plain, and as the general elevation

of the plains is about 5,000 feet above , the sea, the most lofty- peaks attain .an

altitude above tide-water of 10,000 feet. These hills and mountains are usually

ities where there are groves of pine, from .which artair quality of lumber is mainl-

and constitute a very superior grazing country
;
while in the many canons of the

mountains, and in all the large valleys, are tracts of land of an exceedingly pro-

ductive character. The lands susceptible of profitable tillage amount in the

aggregate to a considerable area, and are capable of furnishing most of the pro-

ducts' of the farm grown in temperate climates. The grasses, grain, aud vege-

tables are of good quality. Agriculture and manufactures can be conducted on
a limited scale, and will be great assistants to the chief resohree -df the country

mining. The mineral-beaiing veins of eastern Nevada were first made known
in 1862, at the time when attention was called to the subject by the develop-

ments made upon the “ Comstock ledge,” and from which near $75,000,000 of

silver have been taken. The history of this discovery says

:

X I Ifl. 0 I ’! 3 53. o
Early in the month of May, 1862, William H. Talcott, an attache of the stage station at

Jacobs’s Springs, a poston the transcontinental stage route, while hauling wood from the

hillside, now within the limits of the city of Austin, discovered a vein of metal-bearing quartz,

and carried a small quantity with him to the station. The rock proving to contain silver, tho

ledge was located as a mining claim, and named tho Pony, as the discoverer had formerly

been a rider of the pony express. On the 1 0th day of May, 1862, a mining district Was
formed, including an area 75 miles in length east and west, and 20 miles north and 'south,

and named the Reese river mining district. A code of laws was adopted alter the custom
of miners, and William M. Talcott, the discover,er, elected recorder, and the claims already

discovered were recorded. AAA j A A • r _ •

wr rtup orfj ot Iiujpo jujs to ,aoIixu ouinpa OOO^Qcl urodxi io ojngo'xg'gB xus guxuBxn

only extends, from the western, base of the nxountain to the summit, about three
11 VrtyClAllw uj no1 dovxxiAixj w .* vi - q q \ C5 CS

f$!fefint sohxo't owl to ono ovea Jxuiolqxanu him borqnoqomjzm ti asi pj-row oxff of

bnirl¥s
frpbfrsqxit.h^yjbo jporflx

through the valley which borders the western basepf the mountains. Thp. extixegie

xjhgpyjf emptieg I^plpibp^,
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land. The mountain range in which the silver was found received, the name of

the same length as the river, and is from 5 to 15 miles broad through its base,

and rises above the subjacent valley from 1,000 to 5,000 feet. It is geologically

composed of primitive rocks, of which granite or gneiss and slate aip the princi-

pal, with quartzite, limestone, serpentine, porphyry, and others as occasional

varieties/ '-.'in all are found veins* of quartz,-bearing gold, silver, coppeiylead,

antimony, and other metals*.
r In its general character, appearance, and toripa-

tion it resembles the numerous other ridges running parallel to it through the

country, and from 10 to 30 miles distant from each other, separated by valleys

x iiu uikouvtuv oirioi rmv; ‘TiT.c. 4
; n \

u
i i V " i

people flocked to the locality. Situated on the hue of the overland, stage apcl

telegraph, it was convenient to reach. The site for a large town was smveyed,

and Austin was built ;
now incorporated as a city, with its mayor and board ol

aldermen, city officers, police, a city hall, a daily newspaper, saloons and stores,

a national bank, private banks and assay offices, costly churches, public and pri-

vate schools, public halls and lecture rooms, comfortable private dwellings, gas-

works for lighting the city, water-works and pipes supplying the houses, sewered

streets, stages running in all directions, and the telegraph connecting it with a

parts of the world—in fact, possessing the usualfeatures of si city, Referring again

to the history of Austin in the directory of the city, the writer say s : UmtraUy

in the State of Nevada is the young and happy city of Austin.
,

Should its

locality be sought for on the map of. America, it will be found where is usually

marked the Vacancy of the, rimexplored regions/ in latitude 30 29 30
,
and

in longitude west from Washington 40° T, or 117° 5' west from Greenwich,

England, being almost precisely in the geographical centre of Nevada.

niThig pppfae#ScCopyphiently reached from
:

the eastgoji igegty ^q^t^p^jhgj^r

8T®at ti'an^pfeeptal highway runs through it with a

daily stage, mail, and express- cflFwSteOffiGF stages, running between Austin and

the Pacific, carry passengers and freight, at very low rates. 13y daily, stage t ie

journey from San Erancisco to Austin is performed in four days, at the cost of

$50. By the other stages the thro is greater by one or more days
;
the cost is

from $15 to $30. The roadiis good, and freight wagons bearing 10,000 to 15,000

pounds weight are taken over it. The distance to Sail: Erancisco is 47o miles,

of which more, than half is travelled by steamboat and railroad. I rom the, east

the traveller leaves the Missouri river by the cars of the Union Pacific railroad

or its branches. After the present year (1867) the cars will quickly and gasify

bear him 600 miles westward over the great plains, and thence by stage J00

miles through Bridger Pass by Salt Lake to Austin, requiring about 10 days of

travel. Great bodies of immigrants cross annually with their own conveyances,

subsisting their animals upon the native grasses, or, as.may be done at tho present

time purchasing forage which is produced
.

at the settlements along the road.

This mode ok travel greatly lessens the expense, but requires from 40 to 60 days

IQflTOSHfov om oa9dT .emppa abxfiy boibnnil wol n 'lo naxs xm nmfiw

The laws and customs of Nevada, which are recognized by the government of the
_ _ Ci i.l 1 * . . r X* L r\n in i-» rx* 1 < \rl QO 1 11 Cl T~1 11E A/*»

oupieUi
i r

Im&W® IHfl tppprwof winipgTIfiflerfy,MhmmMQmm
of locations. .

These districtsare qsiially froin
;
l;0jtp ,20 mi,les,squagythoughg,ov-

erned by the- physical features of the country and the,contiguity .of ofher chstricts.
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isfitow considered as the district.

regiiiating the size and manner of

Upon organization a code of laws was adopted

location of mining claims. The law as first

passed accorded to the locators of a vein the ground and all the mineral it con-

tained for a width of 200 feet on each sidO of? the vein located.' In a few months

large additions were made to the population, and the law was amended so as to

restrict ownership to the lode or vein actually discovered and located, with the

privilege of occupying the surface necessary for working the mine. The mining

laws of other districts! in eastern Nevada do not differ materially from those of

Reese : river. The laws of Congress acknowledge the validity of these rules

and permit miners to go upon the public lands and take possession of the mines,

promising no interference. These laws explain themselves. The ground is

public' and open to all the world. Any man can go upon it, and by finding a

vein of gold, or silver, or any other ore can make it his own, and is assured and
protected in his title. In no other country is such a privilege given. A country

stored with wealth invites the people of all the earth to come and tqke possession

and become independent land-owners anlffirijA^-^ yoorioq .mootiio giro pieunoblft

Within the limits of the district over 6,000 locations have been made, but this

does not indicate the number of distinct silver-bearing veins known to exist.

There are many hundreds of known value. These veins are in the granite rock,

and are from six inches to three feet in thickness. They generally lie parallel

to each other, with a strike northwest and southeast and a dip to the northeast.

A movement of the rock has at some places been made, and these ledges are

broken or have “faults,” and the angle of their dip is not so great.

Mode oe Working.—The veins are usually explored by means of an inclined

shaft commencing where the ore appears at the surface, and following down with

the dip of the ledge. When, after -thus sinking a distance sufficient to render

certain the existence and character of the vein, it is thought desirable to open it

as a mine, and to work it conveniently, a perpendicular- shaft is sunk at a point

some distance from the outcro^%» ,^M?ffiw!0S(f l^^i^lalbhfating^pief
vein at a depth of 100 feet or more beneath the surface; These shafts are of

different dimensions, the best being about 5 bv 15 feet. The cost of sinking

such a shaft and securely timbering it is about $60 per foot of depth.

won OF Ores.—

A

belt of silver-bearing- veins runs from Marshall

canon, in .the southern part of the district, northerly- -to the Amador district, a
distance of about six miles. This belt-is about half a mile in width. In it are

a great number of parallel veins similar in character and generally rich. The
different localities are designated as follows, commencing at the south : Miguel
canon, Marshall’s canon, Union hill, Central hill, Lander hill, Emigrant canon,

~e, and NeW YOiku'avl'ne' the nartherUriin’e'df the

and
the gangue

Telegraph canon, Yankee Blade
district separating it from Amacfor. Each of these localities is locally known
foi- its partieular mines in the more advanced stages of development. Those of

the district most systematically opened are the Great Eastern, Timokep Oregon,
North Star, Florida, Magnolia, Savage, ©land) Troy, Buel North Star, Prdvi-

dehcia, Kaleseed, and some others oh Lander hill, in the city of Austin, ant

within an area of a few hundred yards square. These are veifiS

being quartz, of 10 inches to two feet iri

and cheaply mi tied. On Central hill

Queen, Benohscot, and others, which are well developed and have produced a

considerable amount of bullion. On Union hill are the Wlfitlateh Union,

Lest
^Sdmis8^®fe IflWj'0 t^g&dbd' as

valuable. A catalogue of the locations' madb in the ! district, 1 Or anfopiiuon

regarding them, would"bo useless
;
fhany have' been abandoned after some slight
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70 fcety

earth-

jjwe&ntingetf dark §#%
fein master shows thmwhite,

™4 ~3ir,.'
, T~-rp— SfrFMfcTWSlB^-Mpro

beautiful appearance. Its value is readily ascertained by one experienced in

Probably 1,000 of these have 'been so far developed as to prove that they pos-

sess1 a value:; but of this number on-lv a, few are at. Tvreseht. mined. A deserin-

WUliyiwa. utl l'CVV U1 ilit/ ' Illv&b UUlcu UI1 J_JclIH.1t/I Hill \Vill
,

^IVL' dll 11 b

character of all and an idea of the extent of operations to be undertaken in the

fu&reoovPed hne Jaml odl wolod fool O^ai fevUTnoosa ©dJ .e92offi OX BTW
The Norte Stab, belonging to the Manhattan Company, was located in

1862. In its first stages of development it was opened by an incline, which
exposed chloride of silver ore, and was mined with some profit. At a greater

The

In February

company^
x , , . f ^

|yortI

ingsof . the quarter ending June 30 show 507 tons, and a product of $149 40
per ton. The- ore found in this mine, as in all the others in the district when
ivn-c. xi,„. .1: 1. ,«tar +„%£>£J. itn; l xamiL-»OI.' VS' a* ... • i '.eeuu_e .*•

?ri-

jeously worked.
.

In ono month, to the labor of 30 men it produced 137 tons of

ore, which returned of bullion an average of $346 77 per ton, or an aggregate
of $47,507 50. The vein is from 10 to 30 inches in thickness, averaging per-

hapsTS inches. The gangue is a clear white quartz, and ,the ore, Which consti-

tutes .a
: Wjj±f wt 3 w flSSfi*

termed,

been a:

the •*

work

partments
another, affording excellent ventil^i^jB -

(^i^fhMig*ei|ti6tetiodtepth (350 feet) the
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« tuuutitrMr ^ixenp elWlSj ^.J^i*wfqf80 'ban
contnm of tlie assay value of the ore, the charge is $45 per ton.,. . kb;

•

lH
v
F^EIDA vei» Presents many characteristics of the Great Eastern, is in

size about the same and furnishes the same quality of ore,;
.

It is owned by the

f
eT Yorlv

;
ll

J

<

I

l A ' ,b

;

tn
!
S^Mmmg Company, and is mined under the superin-

tendence of Mr. Edwin A. S%pia;rq a skilful $gg
' * ~~ ~

, .“rr ;r
™ * uu« geuu-uu. uneeuon 01 veins tnrongn the bill,

being northwest and southeast, its dip being 29° from a. horizontal plane. Its
development under the present management commenced August 18, 1866. It is

t
'

rT
lnc^ n

.

e<
\
shaft following the vein, and has now reached a depth of

SoO loot, from this incline three levels arenunning
;
the first at a depth of 150

TTr 'T
8 eTnd°d t0 t]

?
e northwest 65 feet, and above which for a width

o
. .

lc‘cd
.

the
.
ore. is mined out. Through this mining the average width of the

vein is 10 inches. I lie second level is 50 feet below the first, and between the

Toon
°re

.

iaf
?

been mhlC(L This level extends to the southeast a distance
ot. 230 leet, and the ore lias been taken out for a width of 30 feet above the
level along 100 feet of it. The average width of the vein through this worldim
was eight inches. A third level is run at a depth of 300 feet, which has reached
a leiio-th of about 30 feet on curb side of the incline. Along this level the vein
has a tliickness of 16 inches. The amount of levels run in the past year aggre-
gate 760 lineal feet, making 32,000 cubic feet of rock removed from the' ave-
nues alone m the development of the mine, and about 18,000 more have been
removed m the excavations necessary in taking out the ore, making an aggro,
gate of 50,000 cubic leet of country rock actually removed from the mine, or a
small fraction over 4,000 tons. The number of tons of ore taken from the mine

TqT tlniC r^TS ol
,

wIu
‘;
11 baye not 1)eou worked. From the ore worked,

2
fVo?a

an
V’

67
?

t ,Cf Las been Producod $74,823 82, or an average
of $259 per ton of 2,000 pounds. The actual cost of working this mine to pro-
duce the above sum has been $65,740 21, leaving a net

,

profit of $9,083*61
rent, tdxes, &c., &c. Fo the ^ofitohpuMffer :

7 ..

. • r • by 1 A; ’ A; a a property above ground
on the mine worth $5,000 more. Ihe above statement is for the 10 months-
ending Juno 30, 1867. Since then machinery lias been erected for hoisting, of
the value of $10,000, and about $5,000 worth.ofrorc taken out and hauled to
the mill ready for crushing

;
so that thus far it may be fairly stated that the mine

has paid the expense of its development, including the cost of machinery,.. &c.,
with a value ol not less than $30,000 above .ground, and the value of work

future beue^' Aj
,0 0, r^ild » m0-A *08

,, „ av
&HM

g
rA®

-feiiMifyJlMrt wSBilgnmitfe^r
th6 bherman shaft by the suDeinnmn rlhn f, ni' tlm T?7nviVin rm'^. —a ^
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The Burns Shaet is projected by the same engineer, is for the same com-

ninv and is of the same plan and dimensions, and is named in bonoi o • •

Burns local editor of the Daily Reese River Reveille. It is situated on t e

west of Lander hill, as is the Sherman shaft
;
is, at its starling point, 150 feet

Sww a^ahout one-fourth of a mile northwest of the latter. It has reached a

depth of SO feet, (July 28,) and has cost about the same per foot as the Sherrna

^
These two shafts are the enterprises of the New York and Austin Silver Min-

in Company, and are designed for working the Florida Semaathe, Rubicon,

Saratoo’-i and other ledges belonging to the company, and such othei blmd or

nomcroppin ledges as may be discovered in sinking
j
but more especially for

the penetration of the basin which is supposed to lie below the crust in rvhic

the numerous and parallel fissure veins are found. I o

a oreat depth, heavy and powerful steam machinery of not less than 200 ho

power will be required on each, and deep levels must be ran connecting the two

•L„ftq The machinery for the Sherman shaft has already been contracted fo
,

wl will bepCd“ the mine by the 1st of October of the present year These

shafts are important and most promising enterprises, and, if carried out as designed,

will proveThe^wealth of Lander hill at a great depth. It is expected they will

LG
The mTgeolia is a location upon the same vein as the Florida, joining that

cluhn on thfNorthwest, and of course in many respects it bears the same charac-

teristic? Tim vein is explored to the depth of about 250 feet, and bodies of

lood ore have been developed. This mine is locally distinguished for the high

grade°of ore that has been taken from it near the surface. Its greater depths

^ The TmoS-Lrfng between the Great Eastern and the mines of the Man-

hattan Company is the fimoke, a small mine, but one that has been profitably

worked under the superintendence of W. F. Leon, for a company residing m

Boston, Massachusetts. The vein is from one to two feet m thickness, and m

o-eneral character is the same as the others of Lander hill.

" PeSiouth Silver Mima CoMPANY.-The Plymouth Silver Mining Com-

panv is organized under the laws of the State of New York. It owns the Kale-

seed Parent, Zimmerman, and Jacob mines on Lander lull, lying in close piox-

imitv to each other and parallel, so thattheymay.be well opened and worked by one

perpendicular shaft. Such a shaft is in course of construction undmthesuper-

mtendence of Charles C. Lane. It is the intention to sink this shaft 40 0_icet,

108 of which has already been reached, (August 1.) No very extensive mining

has been done upon these veins, only sufficient to give proof of hour value

and ttTencoiLge thorough opening. A few tons of orefrem the>*£<£**!
was latelv reduced and showed a value for first-class ore ot $1,763 02 per ton,

and the second class a value of $280 53 per ton. This ore was taken from a

depth of 25 feet from the surface. The veins are quite small, seldom exceed-

ini a foot in width, but the high grade of ore which characterizes these and other

veins of the neighborhood has made their working pro ai e.
^ n ; 0 T1

0

The Savage and other Mines.—The Savage, Morgan and i unc\,
_

c
,

Providencia, Whitlatch, Union, Troy, Buel North Star, and many others m the

neighborhood] have been extensively mined and at times have been Productive.

A description of each, where all are so much alike, would be exceedingly tedious.

It may be remarked that those mentioned, as well as others, are within an area

of a few hundred yards square, and that in the district are seveia nr . <

of equally o-ood ground, judging from the slight developments made upon the

u2TiLhere undfLdly- good mines could bo - ‘h°~
tioned In the great mining enterprises of Virginia and Void Mill in western

Nevada where fn the last six years near *70,000,000 have been taken from

the'mines, there exists but one grand lode, the Comstock, which is divided through
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its length into a great number of claims, or mines, many of which return largely

to their owners, while some return nothing. This has been the most productive

vein in the world. In the Reese River district such a gigantic lode has not been
found, but there extends a belt some six miles in length and half a mile in width,

in which are innumerable small veins, such as here described, of highly concen-

trated ore, easily and cheaply mined. From a few mines upon this belt there,

were produced in the last month $109,221 87. There appears to be room for

many times the present mining operations, with the same proportion of produc-

tion, yet the resulting figures are so great that one scarcely ventures to make
the calculation. An increase based upon the full development of all the mines
of known value would amount to several millions of dollars monthly, from an
area not exceeding fifteen square miles, the utmost capacity of the district. Upon
a close examination of the ground the conviction is irresistible that there will beo
a greatly increased production within a few years. A full development of the

district awaits the coming of the railroad, with capital, labor, and cheap subsist-

ence.*

The Mills.

—

An enumeration of the mills in eastern Nevada, and their capa-

city, would give a wrong impression and seem incongruous in calculating the

production of bullion, without some explanation. It must be understood that it

requires more to constitute a mill than a set of stamps placed in battery, with an
engine to work them, and pans to amalgamate, or furnaces to roast the ore. The
building requires to be well and substantially constructed; all its successive

parts to be systematically arranged; the power full and sufficient; and then
energetic, economical, and scientific management. Many mills have been built

without due consideration as to what was required, and some upon experimental

plans which were not successful. These have been failures, and now stand idle,

and should not be counted in the list.

*Mr. J. P. Kimble, in an interesting communication to the American Bureau of Mines,
of New York, says:
“The interests of the Reese river district are rapidly advancing under the improved treat-

ment of its ores of all varieties, and more especially the utilization of those of lower grade,
which at first were generally discarded. Formerly only very rich ores would bear the cost
of milling and amalgamating, so greatly was this augmented by the incomplete extraction
of silver, as well as by their supply far below the capacity of the extensive mills, which
therefore could not steadily be kept in operation. Dry crushing and roasting preparatory to

amalgamation have effected something towards the utilization not only of the more refractory
antimoniated ores, but also those of medium grade and the richer tailings. In the mills of
Reese river the standard of yield is as high as from 80 to 85 per cent, of the absolute value
of the ores in silver, attained at a cost which has gradually fallen from $75 to from $40 to

$50 per ton. The mills of Storey county using Comstock ores produce not more than 65
per cent, of their value, though enabled to work ores yielding as low as $15. Thus there is

entailed upon the Comstock lode an annual loss of $7,000,000 ; upwards of $9,000,000 this

year, (1867.) The one thing needful above all in Nevada is the adoption of means, accord-
ing to the varying circumstances and resources of different localities, to concentrate ores of

low grade, and, what is practically the same, the tailings or residue obtained in the dressing,
of ores of better class. This is an object of far greater moment at present than the discovery,

of mining ground in addition to what is already far in excess of available capital to develop.
The greater bulk of Reese river ores are at present valueless for want of cheap dressing and-
concentration. In the deposits of that district as well as in the Comstock lode, first-class,

ores in heavy bodies are of unfrequent occurrence. The average yield per ton of all Gould
& Curry ores reduced was nearly three times as rich in 1863 ($80 07) as in 1866, ($.28,)

and in I860 ($156 62) was nearly twice, as rich as in 1863. That of other leading mines on
the Comstock lode does not at present exceed $40 per ton, while in a majority of cases it falls

below $30. The books of the assessor for Lander county show 46 mines, mainly in the

Reese river district, to have produced more or less bullion during the quarter ending Decem-
ber 31, 1866. The largest production of ore was by the Savage Consolidated mine, being,

451 tons of an average yield of $103 25. The Great Eastern gave 287 tons, averaging $217 94.

Of these 44 mines, two, producing lightly, yielded about $400 per ton of ore; three between:
$300and $400 ;

five between $200' and $300 ; 18 between$100 and $200; 18 below $100.”

26
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Tlie mills of all classes now standing, tlie power, stamps, and districts,

ffp,llpfVY&i'f of aeoxofi firm rrof ttacr ee^xedo fi ifrow mofano toT

are as

-

—

r V'Ci
rp

*; f:-

lit to'1 rrmola 'grrh

nitano'i. oiff idi ai

Name of mill. >q 1)930 9TB boO\

a <axmq odd ni q
oo roq

Manhattan -t— .. . . . .

.

- - ... v - - f

Bostoaixli . hi. sillsii .o’g’ifiJL nilx moitt. bnu&uriiji -si

To'sfirrarrq'O'OS tuo'd'A'
*

‘ \"£R>f 'lyq t)T§-' o'd

gLltajlplapyi/liij. -fO- -fSKOfETB •Olfj--llfivf- AHfffWJBV • d -.-i

Keystone - , j. -A- - - - - r - -x
findfe tirrag . isq. orro .ji.iqqn.

. ; Ufmaq .AQq .Sluay.a i . tu
- -

•vjife- -'{'iff •fVE<?>
- "rotfin r "^trinifr/ it

‘Ware, .... . . . S ,V....... .4 . .. . 1 . .... . -

.

*’11iltttiJ JfL - fliBq - . -0 . . l>
/
.'j 119Lit L'. . . ^ - '.A -U. 1 '* ...Lj. .Li- . . —j

Empire and Silver State
Parrott -

Reese River
....dO. ..........

do
do .4jP.lt J

fOffdO. lift- fyftif,.Jf,
do

....do

.... do - — — — .

..do

Phelps —
Pioneer. ..... j. *--• - •

Knickerbocker ,
-

iBifstelffi- ' -fftXr tfQ«- -'ftilil lifli-f6'f8uO\"dfTtfob
Pioneer . . i J - A. iS. ...... i-

- - - -V -

-

kfiirtm s ........... . ~ ~ - .x9 . . ... .1 1

Stirling ...........................
Murphy . A.'-.-.t .. .y.

J
. ......... 1. .................. -----

'f
Xja Plata -------------------------- — ....

jBuels - — ... - — ..... — .....
“Uould’EK'.lrr. .9 1. it'-. . i-ivAP .4quy>“ r. JJ-ihSi. yj}i - Ai.'J iv.W
Rutland ”p> -f>KB .*H${fbfUilf• InihlfrflOO '9llf '

Social

Pioneer -

Valley y - - - 1 -- , - — .y
- * --

Crescent . —
Cortez;,

ssroo’fcr uu
Total O'.;..

District.

dt -gnil

U?AJ

. . _ . do ..............

Big- Creek
do...

Union
. . . . do ._ i ^ .... .1. ...

.

San Antonio
1 Aida 1

'

i

Silver Peak
Bunker Hill -

Twin River
North Twin River.

,

Philadelphia
Hot Creek
Reveille
Gold Cailon
bjHdolii-Ui . 3IHOfeU
Pahranagat
iqf.da.VA'lhl.V.i

1 ’ 1

do...
Cortez

...... .» - * * ” ” -

Power.

Steam . . .

.

..do........

..do/. _... ..

.

. .do

..do
,

..do
•Ada— -il -A'.

..do.yir

. . do

. jdo

..do..

Water ....

Steam .. ..

..do

..do

..do..-j...
Water .. .

Steam .. .

. .d(>
y.f.p.

. . do

. .do

..do

..do
:>do
..do
..do
..do
-.do..l...i

No. of
stamps.

k Light,
iq

20

,1 10
5

1 >

5
-J

ko
15
10

1 3I5

9938
10
16

5
10
20
4

10
10
20
20

' 10
10
*10

5
,JU5
u'iq5'

5
10
5

13

341

37nq r

Other mills have been constructed and removed or dismantled, which have

been mentioned in other reports but do not appear in this. The above are either

in operation or in condition to be put in operation, altlioug’h the arrangements ox

some are such that they are run at too great expense to be profitable, or cannot

compote with others in doing custom work. The majority are standing still.

Mills are in course of construction as follows: One of 20 stamps at Smoky Val-

ley district; one of 10 at Hot Creek; one ot 40 and one of 20 at Philadelphia;

one of 20 at Pahranagat; one of 5 at Bunker Hill; one of 20 at Newark; one

of’ 20 at Egan, (Hold canon
;)

and others are in contemplation.

The Keystone Mill, at Austin, may be taken as a sample of its class, from

its 'arrangement, construction, and cost. - It was built in 1865, by Mr. A. L. Page,

its chief owner and manager, with several additional buildings,, as residence of

superintendent) stables, blacksmith shop and store-houso, all of brick, at a total

cost of $91,800. The mill is divided into four rooms or divisions : 1st, boiler

and engine room
;
2d, battery room

;
3d, furnace room

;
and 4th, amalgamating

room. The first three occupy the front, and the last is in the rear of the battery

room. Their dimensions are as follows : engine room, 45 feet deep by 25 front

;

battery room, 45 by 35; furnace room, 50 by 140
;
and the amalgamating room,

45 by 35; making a total frontage of 200 feet with a depth of 90 feet. The

engine is of 60 horse-power. There are 20 stamps of 750 pounds each, drop

eight inches and 78 times each minute. There are eight reverberatory furnaces

with hearths 11 by 13 feet; 14 pans or tubs, five feet in diameter; six settlers,

.

six feet in diameter; with retorts, smelting furnaces, &c. The total amount of

freight hauled from California for this mill, as machinery, lumber, and material

for building, was 140 tons, at a cost for freight of nine cents per pound from

San Francisco. (The price is now six cents.) The cost of the machinery in

San Francisco was $18,000, and the total cost, as stated, $91,800. It crushes



WEST OF THE ROCKY MOUNTAINS. 403

dry, roasts and anidlgamates, producing- bars Of bullion at a Cost to the mill of

$25 per ton. For custom work it charges $45 per ton and agrees to return 80

per cent, of the assayed value of the ore. -Twenty tons of ore can be reduced in

each 24 hours. Four cords of wood are used per day in making steam for the

engine and for heating the pulp in the pans, and eight cords for the . roasting

furnaces. Wood usually costs $7 per cord". Salt, of which a considerable quan-

tity is used in chloridizing the ore, is furnished from the large fields in different

parts of the State, at from $30 to $40 per ton. About 200 pounds of quicksilver

is used at each charge of a pan, but varying with the amount of silver in the

ore. The quicksilver costs 60 to 75 cents per pound; about one per cent, of it

is lost. The wages paid are, for amalgamator, $10 per day; first engineer, $8;
second engineer, $6

;

fireman, $6 ;
blacksmith, $7; carpenter, $6; pan attend-

ants, roasters, and battery feeders, $4 each.

The expenses attending the production are : first, mining the ore, exceedingly

variable.; second, hauling to the mill
;

third, the State tax of per cent, upon
ore after deducting $40 per ton

;
fourth, cost of milling, $45 per ton

;
fifth, internal

revenue tax on bullion of A of one per cent.
;
melting and assaying one per cent-.,

and transportation to San Francisco three and a half per cent., making a total

tax of six and a half per cent., besides the cost of mining, hauling, and milling.

To these are to be added the income tax, the many stamps used on receipts., certi-

ficates, checks, &c., incident to the constant handling and exchange of valuable

property, the customs and internal revenue tax levied on machinery, raw and
manufactured material, of which the miner is a destructive consumer. Thus it

will be observed how disproportionate are the taxes imposed upon the miner, com-
pared to other occupations; the tax being both upon what he produces and what
he consumes, while he is without the protection given to others. A tax on iron

may be added by the miner to the price of the iron, but a tax on silver is never

returned, and the silver miner pays the two taxes. All taxes are paid in currency,

but estimates are also made in currency when taxes are so paid. The business

throughout the State, with the exception of the district of Paliranagat, is carried

on in coin, estimated at par, and all expressions of money used in this report

mean in coin, unless currency is expressly mentioned.

Official Retuimms.—A law of the State of Nevada levying a tax upon the

products of mines compels the county assessor of each county to collect from
the mills and mines quarterly statements of the amount of ore mined and reduced,

and the average production per ton for the quarter of bullion obtained. This
statement is given under oath, and the amounts produced are estimated in coin . The
assay value of the ore is from 2.0 to 40 per cent, higher than the amounts given

in these reports, these being only the amounts obtained from the working, a

portion always being lost. The reports are for Lander county, but large quan-

tities of ore are brought to Austin from districts in Nye county, and are included

in the returns. These, in the returns for the quarter ending September 30, 1866,
are marked thus: Philadelphia,* Danville,! and Northumberland.! The returns

for one year furnished, taken from the assessor’s report, as published, in the Daily
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Quarter ending September 30, 186 G.

Name of mine.

• i 1

Tons. Pounds.
Average
per ton.

412 659 $176 82
23 85 71

39 536 21 7.56
Jrp o

1, 000 S3 .82

1 402 132-57

2 1,968 128. 64
o 774 276 97

5 1, 135 36 53

16 1,237 212 62

17 195 36
1 86 46

26 1,212
882

48 47

50 71 60

4 1,000 362 04

2 568 294 58

1, 171 259 93

4 88 187 45
2 1, 670 115 46
17 631 107 75

17 503 180 40

7 612 201 75

4 1, 800 116 18

39 90 77

28 253 1 67 92
1 600 178 43
2 450 161 64

19 503 40 18
urgj 1,233 87 19

79 1,000 39 04

227 66 07
19 330 161 00
5 1,019 166 00

Savage Consolidated, No. 1. ICO 156 83

230 74 06~

Quarter ending December 31, 1866.

Name of mine.

Amsterdam
Buel North Star.

Camargo
Chaste
Diana.
Enterprise (White Pine district)

East Oregon
Umpire State
Ensign .

Eortnneteller .

.

Florida
Fenian Star—
For tirna
Parrel
Great Eastern.
Idoia
J. R. Murphy.

.

Joseph Cole...
Jacob Bradley.
Keystone -

Kihock
Zaideo ...... .

.

Lodi T
Ilivermore ( - .

Mount Tennbo Company (Cortez)

.

Morgan & Muncey .

. 1
.

1

j.

.

Magnolia i mo* -

Mefacom.
Manli attan Coihpany i -

May & Davis J-. - ----- -

Ntefth River... ----- -

Owen & Pprldns -

Providential -

Pihtftey, Key.----

Tons. Pounds.
Average
per ton.

1 250 $168 75
4 1,920 336 57

12 973 116 57

4 1,438 405 10

143 1,909 .91. 18

1 11 1 53

4 779 137 65

7 619 99. 22

1 667 66 25

4 416 177 28

13 1,900 255..60

7 1, 359 54 24
1 1, 520 30 33

3 1,453 71 12

287 .217 94

22 1, 695 220 42

1 100 251 18

1 1,350 2.7, 85

1 116 80

2 350 194 66

... 1 .
197 27

1 72,8 100: ci

7 1, 019 32 54

3 500 157 79

.4 626 25
1 69

6 1, 671 238,23
26 100, 99

69. 288 83 90
jj 430 136 80

13 1, 924 56 03

3 1,700 46T6
64. 844 54 91

6 600 51 73
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Quarter ending December 31, 1866—Continued.

mo/llq
|

•gBnEr0<I Name of mine. Tons. Pounds.
Average
per ton.

.2

6

451
14
1
o

79
5
3
4

12
18
5

824

1, 501)

$200: 43
49 63

103-2.5

38 28
171 66
332 53
148 4L
160 43
106 35
91 20

479- 52
105 97
71 75

Savage Consolidated

1,913

150
1,138
982

1,338
1, 176

fi6%r
546

1,278

Taylor & Passmore,
Tannehill, (Eureka)

(Cortes!)

The above table embraces 47 mines, which have yielded more or less bullion during the
quarter, and with few exceptions the ore reduced is of a good grade, sufficiently so to admit
its being worked here remuneratively. It will be observed that a number of mines, which were
included in the previous quarters of the year, do not appear in the present list, as well as

that several mines appear for the first time. According to the assessor’s returns there are in

Lander county, and mainly in the Reese River district, about 75 mines which have produced
bullion during the past year. As we have remarked, the ore worked is generally of a high
grade, as the average yield per ton will show. A considerable number of the mines embraced
in the quarterly lists were subjected only to testing operations, and the general result must
be deemed encouraging. In the case of the Savage mine, the average yield of the ore is less

than in several quarters preceding, but is still high, being $103 25 per ton. The yield of
the Washington, Chase, Buel North Star, Great Eastern, Semanthe, Magnolia, Florida,

Timoke, Idora, Metacom, Taylor, and Passmore, &c., is excellent, and as most of them are

pretty well developed, they may be fairly classed henceforth among the producing and paying
mines of the Reese River district.

Quarter ending March 31, 1867.

.snoT
Names. Tons. Pounds.

Average
per ton.

5 569 $210 32
182, 56
51 52

31 400

P.nel North Star. 2rt 16 161

Cortez, no 47 1, 678

1, 735
238 .69

239, 90
94 30

351 96
204 67
36 44
319 34
345 93
200 75
1QO -W

3
195 717

Florida 1, 394
981Farrell Co

Fenian St£

12
3
4

137 669
2 700
1

Kelly and Ensign 3 81 129 18

50 62
134 48
267 54
37182
150 76

5 1, 121
i
4 738

Magnolia

.

13 1,536
1

Miller & C
North Star (Manhattan Conmanv)

1

384
1, 836
360

i 234,45
141 37
103 36
76, 36

Morgan & Muncey .

.

28 782
f 1 634

Montaulc - . XUXlJL . .

.

1 1, 295
900

144 CO
1

Niagara .

.

3 k 148!

1, 753
60 OS

284 71

P-easlee
l- 467 ..... of m

53 73Richmond 5 657
Red Bluff. 1 650 55 01

: ,

48.00
.1,32 88
520 05

K*p i 3 1,635
254Semanthe. .S 7

1 1,895
Story 3 1, 700 204 98
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Quarter ending March 31, 1867—Continued.

Names.

Savage Consolidated
Silver Lead,
Timoke -A-A ;

Yinpyard . . .- .r.
.

' 1

Vandyne
Washington
Yankee Blade, no name given.

W. C. Blake.-,

Tons. Pounds.
Average
per ton.

290. $62,77
....3. ip492 88 46
100 1,042 276 5 )

5 1, 392 66 0
1 193 3

4 I, 561 312 37
1 427 250 04

1 . 1
,
628 lilbagoSg

On comparing tlais table with that of the preceding quarter a marked improvement will be

observed in the average yield of the ore produced by several of the leading mines, as well

as in their increased production. For instance, the Florida produced during the last quarter

101 tons of ore, which gave an average yield of $351 96 per ton, against 13 tons yielding an

average of $255 60 the previous quarter; the Diana, 195 tons which averaged $94 30,

against 143 tons which averaged $91 18; the Great Eastern, 137 tons which averaged

$345 93, against 287 tons which averaged $217 94 ; the Magnolia, 13 tons which averaged

$371 82, against 6 tons which averaged $'338 23 ;
the North Star of the Manhattan Company,

384 tons which averaged $141 37, against 69 tons which averaged $83 90 ;
the Piinoke, 100

tons which averaged $276 59, against 79 tons which averaged $148 41 ; and the Savage, 290

tons which averaged $62 77, against 451 tons which averaged $103 25. The falling off in

the quantity and quality of the ore from the Savage is remarkable, but we believe the expla-

nation is that only a small proportion of the ore reduced was extracted from the mine during

the last quarter, but that the great bulk ot it was taken from their dump pile. On the other

hand, the improvement in the production of Ore from the North .Star of the Manhattan Com-

pany, and its increased average yield of bullion, is more remarkable. Perhaps the most

striking increase, both as regards the product of ore and its yield of silver, is presented by

the Florida, the exhibit for the two quarters being—December 31, 1866, 13 tons, averaging

$255 60; March 31, 1867, 101 tons, averaging $351 96. A number of the mines embraced

in the present returns are strangers in previous lists; indeed, there is reason to believe that

several of them are not the names of mines, but of the persons who delivered ore to the mills

for reduction. Two lots are returned from “ Yankee Blade,” not from the mines bearing that

title—both of which belong to companies and are lying idle—but from that part of the Reese

Raver district. One' large lot of 47 tons of high grade ore is returned from “ Cortez we
presume it was brought from the Cortez district, but from what particular mine-^whether

from the St. Louis, Taylor and Passmore, or Nonesuch— is not mentioned in the quarterly

statement of the assessor. This loose and inaccurate method of making the return .is in

direct violation of the statute, and defeats one of its principal objects. Every mill, or

arrastra, or reduction works of any character, is required by the law to keep an accurate list

of the name of every mine from which ore was delivered, and to furnish a sworn statement

of the same to the assessor. Of course, in a district having the numberless locations of

Reese river, a person bringing ore to mill may easily impose a fictitious name on the super-

intendent; but the name of the mine should be required in every instance, and no. such

unmeaning entries as “ Yankee Blade*” “Cortez,” &c., should be allowed to appear in the

statements117 '-'! 31» 10 »nol nxr 08 40$ naininovji ,gaoi <501 taamss .not mq 03 80 1$ L-yyn'iovc

Quarter ending June 30
;
1867.

Name of mine.

flanillix) odf gi lariul ad

ouivr

3 8*IOf

— -

Amigo —
Biack YHbrreraan urnugrasrm fast Vdi To' midlaYoffT" .«•
Buel AortlnStar F- 1 -

Gartenand Drake. . {- . -A -fJ.

.

IU -U

4 - Jon- ~Atrdf- -s^frostffirT.H "hr *930rfX " jj9S
Chase,I/: 4 . -r, - - - - VT - - fr - - - - rr r— —

''f -

^Graytroft and Brnwmlb.-VHyA4.jvlU' ---'rik-fc -4<

-B41Y4 - IgO-WTraTOff " frrriD'b^I'llJ rfl’.Q ' iviff;- '/'"it1 j

"'7
'V ill

fife piro State.' -l.tL . £00*11 - 4)1@W- - - -

rlf-vrlihr
• filii “Oift ' firm " PJ frcftfftJ t i -,--7

1

;/y - : -p *p
Florida, (New York and Austin Cbmpany)
Farrell andiHixon .......... v ............ -AA 4 v> 1

- 1

Tons.

20
127

2
a
o

3

a
-

37

i
173

5

320
936
331
882

1, 295

1, 095:

339

:
232
930

1,145

,
740

1, 300
383
825

$56 19
104 09
163 63
324 45
77 55

114 13

314 8 L

49 47
103 GO
535 41
101: 38
74 L 67

206 10
266 77
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Quarter ending June 30, 1867-—Continued.

Name of mine.

Great Eastern —
General Cochrane
General Siegel: : LOV. - .,.w - - - -

Guadelupe . ... i..A . .
.j
.£ —w.

- •. .-

Livermore'.... — j • ----

Ka'fllata . j. . Ji&A ..i.t L

—

Liberty
Magnolia itJ : j..

Mosea Scramlin J L

Montauk --- ...— —
North Star, (Manhattan Company)
Np»tl3u£.iKfir j.. . . ..

»

-e • -» . . . .— . - . .— - «.— - - - - i-

Oregon, (Dollarhide)

Patton and Monroe
T

-

OtuifitKie .jlmdrjis's -
'AhlrTt - - -

- y —iCir Tr 'm - - - -'t

Y

'Hough and Heady '. - -
' ^ -

St. Louis, (Cortez district) i.j -
r

.

Storey
State of Now York
Semantlie, (New York and Austin' Company) -----

Silver Cord
St. Louis - A

t$ rioidw -ssed- items1
*:

Silver Parlor . j

Social and Steptoe, (Egan)
Troy, (N. Y. S. M. Company)...... ...

Timoke - -

Virginia -

ArLaeyai d - - ——
Washington
Wail ana Isiioella . A . . :?19P.ACEh1

.
9
.X Ji 19??. &t. «O.QUiU.Q . 10. s:

/J9ZUS. JO. RlaOg.Sll J3UA 400 - »8- &OU ba"Fq- -O-lii -at

\V hitlatch No. 2 - -

Young America, (Mount Hope) ----

The wliolc number of tons of ore reduced during the quarterwas 1,438, which produced

the sum of $232,835 ‘57. The average yield of 1,438 tons was •$.16J 56 per ton—a result

that maintains the character of Lander hill, from which it was chiefly obtained, tor yielding

a high grade of ore. On comparing the present table with that of the ^previous quarter,

notable fluctuations and uniformity will be observed. For instance, the North Star mine of

the Manhattan Company produced during the last quarter '50.8 tons of ore, which averaged

$149 40 per ton, against 384 tons, averaging $141 37 per ton, in the- former quarter; the

Florida produced 173 tons, which averaged $’208 10 per ton, against 101 tons, averaging

$351 98, of the former quarter ; the Buel North Star produced 127 tons, which averaged

$163 63 per ton, against 31 tons of first-class ore, averaging $182 56, and 36. tons of second-

class ore, averaging $51 52 per ton, ot the former quarter ; the Timoke produced 9/ tons,

which averaged $241 49 per ton, against 100 tons, averaging $276 59 per ton, of the former

quarter; the Fuller produced J4 tons, which averaged $74l 67 per ton, against 4 tons,

averaging $349 34 per ton, of the former quarter ; and the Diana produced 37 tons, which

averaged $1 03 60 per ton, against 195 tons, averaging $94 30 per ton, of the former quarter.

The most marked fluctuation is that ot the Great Eastern, which produced during the last

quarter only 34 tons, which averaged $70 91 per ton, against 137 tons, with the remarkable

average of $345 93, for the quarter ending 31st of March. Considerable exploration has

been carried on in the Great Eastern during the last three months, the result of which has

not been made public. Several mines, which produced bullion in the former quarter, aie

not included in the above table ;
and others again, which xvero not mentioned then, appear

in the present return. The most noticeable ot the latter is the Gilligan mine ot the Social

and Steptoe Company, in Egan cation, which appears in the present table with the good

produetbf 150 tqiis, averaging $90 per ton, which is scarcely 60 per cent, -of the silver con-

tained in its peculiar ore. The returns of the last quarter are generally encouraging.

Following- tM organization of Reese River district, Avere in the same yetur dis-

covered and organized those of Simpson’s Park, adjoining it on the south, and

further ;$futli that of Big- j&eek
;
north Avas Mount hlrass V alley

;

southeast Avere Smoky Valley and Santa Fe, and northwest was Ravenswood.

Ullj^ese
|

nearly jS^Tamrdeef -^lietiny -and.- were from five, .to. . fifteeii. .fpiles distant.

All hut Rax-ensAvood Avere in the Toiyabee mountains
;
and t lie fact that largo

veins if silver-bearing quartz were found outside of this district gave an impetus

Tons.

L

Pounds.
|

Average
per ton,

33 1,235 $70 91

1 220 232 72
2 IV"4 12' 222 36

4 1,130 155 '18

- 6' 173 201 84

2 1, 200 73 8.0

3 1, 582 50 23

53 394 120 26
l '155 50 88

1 490- _ _25Q„70
507 1, 557 149 40

19 1,553 211 39

2 354 113 40

‘-rawbt 120 253 .89
3 r 926 143 74

3 963 214 44

}
iloltl 90 63 61

2 100 123. 90

21 1, 250 252 53

1 170 253 79

7 1, 630 165 26

9 530 94 34

1 1, 000 313 86
O 195 73 73

1, 290 77 24
90 00

38 498 87 06

96 1, 460 241 49

2 930 298 21

9 124 220 57

3 1, 095 447 69

14 1, 560 137 07

1 .500 ?s

9 1, 458 187 18

1 158 80 01
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to prospecting, and the mountains in their entire length were explored and dis-
tricts formed throughout before the termination of the year 1863.
Amadou District.—Immediately north, in Lander county, was formed the

district or Amador, where the veins and croppings created a great excitement^
and a populous^and busy village was built in a lew weeks’ time. This appeared
the most promising of the districts during the fall of 1863, but many of the
ledges not proving, from the depth to which they were explored, as rich as their
croppings promised, the district is not so favorably regarded as formerly.

The Amador Leclge lias been explored by an incline to the depth of 200 feet
and upwards. It dips to the northeast, at an angle of about 15 degrees. During’
tnis exploration much good ore was taken out, and its owners express confidence
that when the reduction of ores becomes simplified and cheapened the mine can
be worked aka profit. There are many veins like the Amador, which await the
same events for their development.

The Chase Mine .—In the southern part of the district is the Chase mine,
which has the appearance of being rich. It is but slightly developed, yet shows
quantities of ore of an almost pure sulphuret of silver. Operations have been
suspended on it for several months,-, but it has lately passed into the hands of an
eastern company, and work will bo prosecuted on it hereafter.

Other Mines .—In the vicinity of the Chase are veins, some of which give
assurance of value. The want of capital, and the lack of knowledge of mining'
engineering, have boon obstacles in the way of development of many mines in
this district supposed to be rich.

Mount Hope, Cumberland, Columbus, Mount Vernon, Indian, and
V all Street Districts.

—

As before said, the year 1863 was distinguished
for explorations, but prospecting was then chiefly confined to the Toiyabee range,
and to those ranges east and west, next parallel. In the Toiyabee to the north
of Austin and Amador,, and in Lander county, were organized the districts, of
Mount Hope, Cumberland, Columbus, Mount Vernon, Indian, and Wall Street,
extending as far as .35 miles north, being continuous and including both sides of
the mountain. The mines of these districts are almost entirely undeveloped, their
croppings alone being known. From these croppings some rock has been taken
from which encouraging results have been obtained, but this vast area, probably
well stored with silver, is neglected and comparatively unknown, awaiting the
coming of the^capitalist and a denser population. It offers favorable conditions
for working mines, as it includes one of the highest peaks of the Toiyabee moun-
tains—Mount Hope—which attains an altitude of about 10,000 feet above the
sea,, in the deep canons of which run a number of streams capable of furnishing-
water-power lor driving machinery. Its sides are covered with groves of pine,
and where its streams debouche into the plains at its base are tracts of good agri-
cultural lands. In the vallcj^s which skirt its foot are some farms

;
but its min-

eral wealth lies entirely neglected. One district has been noticed by an expe-
rienced mining engineer, Mr. J. II. Eoalt, who, after as close an examination of
the ledges as their slight development would allow, reported that they were true
fissure veins, of size from 4 to 15 feet in width, and of unmistakable value.
Several ol the veins were cut transversely, and the ore taken lor trial

;
and it was

proved that they contained silver in paying quantities
;
the assays showing a

value pf $100 and upwards to the ton. This is the only reliable examination
made ol the ledges ol the district. Superficial as it is, it presents some proof of
thy value, of a neglected district, and an indication that the great extent of country
which, this mountain embraces bears in its bosom the same precious veins which
labor lias proved to exist in other parts of the Toiyabee range.
Cortez District.—The Cortez district, Lander county, comprises the north-

ern terminus, ol the range east of the Toiyabee, and includes the lofty peak of
Mount I enabo. It is 65, miles north, by 15° east, of Austin. It was organized
in 1863, and operations were instituted on a number of small veins in the northern
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part of the district. In 1864 a mill was constructed which attempted the reduc-

tion of the ores
;
hut from the incompleteness of the mill, and the inexperience

of the managers, the workings were not successful, and as a consequence disap-

pointment ensued, and the district Was long neglected. Subsequently, discoveries

were made of mineral existing in a mammoth vein or broad stratum of quartzite

which coursed through Mount Tenabo, and these bodies of mineral having proved
valuable, attention is again attracted to the district. The following description

of this mountain and the stratum or vein which bears the mineral, is from the

Eeveille, of January 4, 1867 :

This vein is embedded in the bosom of Mount Tenabo, a peak 11,500 feet above the level of
'

the sea, and upwards of 5,000 feet above the surrounding valleys. Its base, up its side to

the vein, is .covered with a scrubby pine; while its summit, and 1,500 feet below is over-
grown with grass and shrubs. The scarred and rugged moun tain looks eternal. Some 3, 000
feet above its base a vein of silver-bearing quartz cuts its face obliquely, burying itself in
the mountain at one end, and penetrating into the valley at the other, after stretching out in

palpable view to the length of 18,650 feet. Its width is 400 feet. This vein, or perhaps more
properly stratum, of the mountain formation bears beds of ore, the extent of which is only
conjecture. The workings at various mills have proved encouraging. The vein is encased
in crystalline limestone. Twenty locations have been made, with the following names and
dimensions : Commencing at its greatest point of altitude is the Chieftain, Genesee county,
1,400 feet; Murphy Company, 800 feet; Gill Company, 800 feet; Taylor and Passmore,
800 feet; DeWittCompany, 450 feet ; St. Louis Company, 2,000 feet ; Meacham and Brothers,
400 feet; Niagara, 400 feet,; Savage Company, 400 feet; Nebraska Company, 1,200 feet;

Cortez Giant, Mount Tenabo Company, 4,000 feet; Elmore Company, 200 feet; Russell
Company, 600 feet; Continental Company, 1,000 feet; Argentine Company, 1,000 feet;

Empire Company, 800 feet ; Conn and Brothers, 400 feet ; Traverse Company, 400 feet ; and
the Anna Burr Company, 2,000 feet. The latter claim is somewhat broken, and at its ter-

mination the vein penetrates the earth and is lost altogether. The vein disappears also at the

upper boundary of the Chieftain. It has been opened at several points along its course, in
every case disclosing mineral. The Gill, Taylor and Passmore, and St. Louis locations, near
the upper end of the vein, have been worked, the two latter considerably : the Cortez Giant,
which lies near the centre of the vein, is the most fully developed, and has yielded a consid-

erable amount of bullion this season. Some work has also been done on the Continental,
situated towards the lower end of the vein, with about the same results as in the other cases
specified. Of this vein there is little -exact knowledge, but that it stands out upon the moun-
tain face, a large, palpable fact. It will probably be developed. And when that day arrives

we believe the Nevada Giant will be regarded as among the remarkable veins of the world.

The Continental .—There are but few claims upon this vein developed to

any great extent. Upon the Continental; explorations have been conducted

under the superintendency of D. T. Elmore, which have shown a lode about 300

feet in width, containing three strata of ore of from five to eight feet in thick-

ness. These have been mined to some extent, and the ore reduced at the mills

at Austin, with a result of about- $150 per ton. This is owned by a Maryland
company, which, being assured of the value of the property, has thought best to

await the coming of the railroad, that operations may be carried on cheaply, and
the greatest profit secured. The trans-continentalrail road will pass within a few

miles, of these mines. When completed to this point it will cheapen material of

consumption by the lessening of freight, and the time of its completion is so near

that none can doubt the propriety of waiting for it.

The Cortez (riant .—The Mount Tenabo Mining Company, a San Fran-

cisco organization, was formerly called the Cortez Company, and its operations

have been previously noticed. It possesses a claim called the Cortez Giant, of

4,000 feet in length, upon the Nevada Giant ledge, and has prosecuted mining

upon it to some extent. It has lately been under the charge of H. J. Hall, but

is at present superintended by II. H. Day. A main shaft lias been sunk, which

has now n depth of 214 feet, partly planked, and divided into two compartments.

From the shaft several levels have been run
;
the seOOUd front a depth of 121

feet, which has i explored' the •vein for a length of 217 feet, finding a stratum of

ore of: eight feet in thickness, worth from $65 ito$'100 per ton. The shaft passed

through.- the me- following the: dip of the ledgb at a depth of 1 7 1 feet. From the

greatest depth a third level has been started, winch it is expected will find ore
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as good as that developed above. Steam hoisting works are expected to be com-
pleted within two months, when work will be prosecuted to greater advantage
than at present. A mill of 15 stamps belongs to the company, and is usually

employed in working the ores of this mine. In this property the vein assumes
its greatest proportions. Its croppings tower many hundred feet in the air, in

wild and rugged grandeur. Viewed from a distance, as it skirts the brow of the

mountain, this curious line of croppings presents the appearance of a huge balus-

trade to some colossal architectural structure, with the round and treeless summit
of Mount Tenabo, 11,000 feet above the sea, rising gently and gracefully, as

the crowning dome above.

The St. Louis.—North of the Cortez Giant is the St. Louis, owned chiefly

by A. L. Page and Simeon Wenban. In the claim is a body of silver ore

from which Selected lots have been transported to Austin, producing from $200
to $300 per ton. Work is now progressing^ and an incline in the body of ore,

some 50 or 60 feet in depth, gives promise that the mine will prove remunerative.

Taylor and Passmore, Gill, &c .—The Taylor and Passmore, Gill, and a few
other locations have been slightly developed, and good ore obtained. Upon
no others than those mentioned has sufficient work been done to demonstrate any

Rnvalhe ffidhp ylhmmog ban .Vllol ?X .dipnoi ni sosxgob owl inode

In the northern part of the district are some small veins encased in granite,

which in time may prove valuable. Among these are the Berlin,Wenban, Veateh,

and a few others, upon which work has been done, and ore of a favorable charac-

ter obtained. There is no mining doing upon them at present. There is some
grazing and agricultural land in the neighborhood.

The district is pleasantly situated. No grander scenery is furnished by the

wild mountains of the interior, nor of the Pacific coast. From the high peak
may be seen nearly all Nevada, with its ranges of mountains, its isolated hills,

broad valleys, and desert plains. The Indians called it
u Tenabo,” which we

translate to u look out and it is really a lookout mountain. Looking westward
from the summit in a clear day, the white peaks of the Sierra Nevada are seen

stretching along the eastern boundary of California, and many a lull, bearing

silver, gold, and copper, lie between. Northward, but 25 miles distant, drawn
athwart the vision, is the long and winding line of the Humboldt river and its

valley of meadow or sandy plain; Eastward successions of hills and valleys

meet the eye. In the other direction the dim atmosphere of Smoky Valley

limits the sight, but glimpses of the summit of Mount Hope, Bunker Hill, and

other peaks of the Toiyabee range which pierce the clouds, trace the line for 150

miles to the south. The district is attractive both for its scenery and its resources.

Newark District.—Newark district, Lander county, was organized in Octo-

ber, 1866. It lies on the eastern slope of the Diamond range of mountains, about

85 miles east of Austin. Its geological formation is of slate and limestone, the

latter carrying a great abundance of fossil shells. Deep chasms are cut in the

mountain side which exhibit the character of the rocks. One of these chasms

or canons is called the Minnehaha. With its towering rocks, sparkling stream,

and luxuriant verdure, it offers to the eye a scene of rare beauty. Another is the

Chihuahua 'canon, where the rooks ’seem blirstin twain by some great convulsion,

and stand in perpendicular walls, towering to the height of-a thousand feet. This

deep fissure exposes veins of silver-bearing quartz, varying from 2 to 20 feet

sulphuret, ranSo^csftppdsNj.'to be

valuable. A number of the veins have already been tested by workings at

the mills in Austin and good returns obtained. A mill,' the property of the Cen-

tenary bompany, is now in course of construction in the district, which it is hoped

will "soon add its product of bullion to the silver; current offceastern Nevada.

The ledges' of the Centenary company best known are the Lincoln and the Chi-

huahua. Upon the Chihtiah.ua/ tunnels have been ran which exposed; the ledge

in several places, favorably developing the property. The district is as yet but
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little known. Like many otters in its neighborhood, it invites capital and labor.

Now a wide and an almost unoccupied wilderness, it offers many advantages to

like miner and the agriculturist. These- occupations, being the basis of wealth,

will attract in then train other branches of trade and industry. The mountain is

partially covered with pine and mahogany, furnishing lumber and fuel. At the

base, and between it and the White Pine range to the east, is a broad valley

where farms can be secured. The small streams which run from the moun-
tains, on either side, will supply water for irrigation and mining

;
the neighboring

hills will furnish a market for agricultural products. Within the valley are

salt springs, and acres of land are covered with this useful article,; a demand for

which is created in the reduction of silver ores. A visitor to this district about

the time of its organization writes :
u The future of our State is encouraging.

The good time may be delayed, but it will come. Where there is a foundation

for prosperity, there need be no apprehensions for the future. The foundation

lies broad and deep in Nevada
;
the rest is the work of time and man .

77

White Pine District.—The District of White Pine was organized in the

autumn of 1865, and received its name from the species of wood growing upon
the mountain 1

. That portion of the range bearing the name of White Pine is

about two degrees in length, is lofty, and generally covered with pine. It has

not been much explored for mines, except in the district now mentioned. Here
a number of veins have been located which are represented to be valuable. The
district is about 90 miles east of Austin, and is in Lander county. A company
called the Monte Christo commenced in July last the development of a property,

but the progress made, or the results obtained, have not been ascertained.

Diamond District.—Diamond district, also in Lander county, lies upon the

Western slope of Diamond mountains, and is 80 miles east, by a few degrees

north, of Austin. It has been organized about three years, and some work has

been done in exploring and demonstrating the value of the ledges, pf which a

great number are located. Ore has been taken to Austin for reduction, which,

returning $150 and upwards to the ton, gave proof of value of the veins. They
are yet the property of the discoverers, who for want of means were unable to

erect the machinery necessary for their development, and, consequently, have in

the Atlantic States and in Europe sought the aid of capital.

Eureka District.—The Eureka district, Lander county, was organized in

1864, and lies 60 miles almost directly east of Austin. Tho geological forma-

tion is limestone, with veins or bodies of metal-bearing quartz. The chief

characteristic of the ore is an argentiferous galena, which might be reduced by
smelting. Several tons sent to the mills in Austin yielded from $150 to 8450
per ton. These results are encouraging. As some of the veins are owned by
men of wealth in New York, it. is expected that measures will be taken for their

development. The district is in the midst of a good agricultural and grazing

country, and offers inducements to those wishing a free and independent home.

Egax or Gold Canoe District.—Gold Canon district, Lander county, better

known as Egan Canon, is one of the farthest east of Nevada, being 165 miles from

Austin; It was organized in 1863, and native gold showing plainly in the quartz

of some of the veins first discovered, gave it the name of Gold Canon. It lies

upon the great trans-continental highway where passes daily the overland mail

stage, and is connected with the world by two lines of telegraph. A small mill

erected in the year 1864, by Mr. John O’Dougherty, met with success. It is

again in operation, reducing ore which returns about 8150 to the ton. A mill of

increased capacity is in process of construction which it is expected will add to

the product of bullion. It is favorably located for accessibility, and the abund-

ance of wood and water give it some advantage.

Kinsley District.—The Kinsley district, Lander county, is distinguished

for its massive lodes of copper-bearing, brfe It is in the Antelope range of moun-
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tains near the eastern herder of the State, 45 miles northeast of Egan and 200
miles from Austin. The lodes are large, and ore is represented as being upon
the surface which shows by assay from 35 to 50 per cent, of copper, and from

$60 to $100 per ton in silver. The district is but little known
;

its distance from
the centre of population and a market fender the copper mines valueless for the

present. The Pacific railroad now in course of construction is expected to pass

through this neighborhood, when the ores may be transported to market. The
Kinsley may then become a valuable mining district.

Yreka District.—Yreka district, Lander county, is about 75 miles northeast •

of Austin. Reports of silver-bearing veins have been made ; but it is almost

entirely undeveloped, and its value is unknown. It is surrounded by a good
agricultural and grazing country.

Battle Mountain D [strict.

—

Battle Mountain is a copper-bearing hill,

situated about 70 miles north of Austin and is probably in Humboldt county.

In 1866 it was formed into a mining district bearing that name. It is an igneous

formation, and through the eruptive rocks are veins of quartz associated With red

oxide of copper. The ore is brilliantly red and very beautiful. The district

borders upon the valley of the Humboldt river, which will soon be traversed by
the great Pacific railroad, when its ores will find a market.

The district derives its name from the range of hills or mountains containing

the cupriferous veins, In these hills a battle was fought in the summer of 1857
between some Indians and a government expedition under the superintendence

of John Kirk, engaged in the survey of a road bearing the name of the Port
Kearney wagon road, Pacific division. It is a low range of hills of about 12
miles in length by five in breadth, fronting on Reese River valley on the east,

and terminating in the valley of the Humboldt on the north. At the southern

end is Copper canon, where the Troy and other copper veins are found
;
and at

the northair end is Long canon, where the Trojan, President, Mayflower, Blue
Bell, Capitol, Henrietta, Fanny, Morning Star, and others lie.

There are but few companies formed for operating in Battle Mountain district.

The principal are the Emerson and the Austin companies. These are unincor-

porated.

The Emerson Company .

—

The Emerson Company is composed of Ceneral

W. S. Rosecrans, Gf. W. Emerson, William Plumliof, and Others. The company
owns the Morning Star, Henrietta, Surprise, Fanny, President, Trojan and Cap-
itol ledges, and extensions on some others. Upon those named, ihe location

upon each is from 1,400 to 1,600 feet, and the veins are from 10 to 30 feet in

width. All are developed to the extent of a cut of from 5 to 10 feet in depth
crossing the vein from side to side. By this means the width of each vein has
been ascertained, and the character of the ore shown. The gangue is quartz and
spar intermixed with nodules and numerous veins of red oxide of copper. These
veins are of various thicknesses, from a narrow filament to several inches through,

and run irregularly through the mass of the vein. They contain nati ve copper
;

also considerable silver. The mass of the rock will require crushing and Con-

centrating for profitable mining and exportation. This set of mines is at the

northern end of Battle mountain, in the neighborhood of Long canon. The
surveyed route of the Pacific railroad passes about two and a half miles iidrth

from the locations, and as this great road is expected to be Completed to this point

before the close of another year it enhances the prospective value of the property.

TJm Austin Company .

—

The Austin Company owns the Troy, MayfloWer,
Blue Bell, and other veins in the district; some of which are kt ! Copphr eafldn

and others at Long canon. The developments on the 1 Troy consist of an exca-

vation some 12 feet in
'
width and about 15 feet in depth, showing the sizc and

character of the vein. It is' estimated that one-fourtli-of the Vein 'is' •Cofi^osed' bf

red oxide of copper having 40 per cent, of metal.
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Upon other claims some work lias been done, the general aim being merely

to bold possession of the property, awaiting the construction of the railroad.

Ravenswood District.—Ravenswood, Lander county, situated but 15 miles

northwest from Austin, was one of the earliest districts organized in the Reese
River country, having been formed in the first year of the discovery of silver here.

It is in the same range as Battle mountain, though the latter is almost separated

by a low depression, yet it is the northern terminus of the Shoshone mountains.

The veins of Ravenswood, which were located for silver, being found rich only

in copper, disappointed the locators, and as a consequence the district has been

abandoned. It contains veins which assay as high as 40 to 50 per cent, of copper,

and contains silver and gold. The district is well situated for economical work-
ing, bordering on the valley of the Reese river, and is tolerably well supplied

with timber. Like many others it awaits the coming of the railroad, cheap trans-

portation and subsistence.

Big- Creek District.—The Big Creek district, Lander county, was the

second organized in the Toiyabee mountains, and it seemed likely at one time to

eclipse everything else. A village was built, with post, express and telegraph

offices connecting with Austin, with schools, courts, stores and mills, and its

prosperity and stability seemed beyond a doubt. Veins were found appearing

full of metal, but upon further trial their value consisted in copper, which was
not profitable to work, and interest in the district died away. Now no attention

is paid to the mines. It is situated on the western slope of the Toiyabee moun-
tains, twelve miles south of Austin. The creek is a small mountain stream,

affording sites for water or steam-power mills. It flows through a deep canon,

along which are some good farms and gardens. If the district has not proved

remunerative to the miner, it has furnished pleasant homes for the husbandman.
Washington District.—South of Austin 28 miles, in Nye county, and on

the western slope of the Toiyabee, is Washington district, organized in 1863, then

and the subsequent year the scene of busy operations. The mineral is an argen-

tiferous galena, abundant in quantity. None who have examined the mines with

attention can hesitate to decide that they possess value. The veins are from 4

to 16 feet in width, and regular in their formation. Attempts have been made
to reduce the ores, but owing to want of skill on the part of the operators they

have not been successful. A great number of veins were located, a pretty village

was built, and hopes of prosperity were entertained, but the district following the

usual course lias become almost deserted. Its mineral resources, however, may
yet be advantageously developed.

Marysville District.—South of Washington about 15 miles, in Nye county,

is Marysville district, organized in the same year and possessing many similar

characteristics. Numerous claims were here located, and,great expectations were

once entertained. It is now entirely deserted except by a few farmers who cul-

tivate the soil of the valleys, irrigating it by the streams which run down from

the mountain. The district is well watered and timbered, and offers advantages

to the settler.

The Toyabee Mountains.—On the eastern slope of the Toiyabee, and
south of Austin, were organized during the summer of 1863 a number of districts,

covering that side of the mountain almost continuously for a distance: of 75 miles.

Throughout its southern extent the mountain rises from the valley of Reese river

on the west and Smoky valley on the east, and attains, an altitude of 2,000 to

5, Q0.P feet above them. From valley, to valley through the base of the mountain

the, distance is from 7 to .10 miles. From its high peaks and through its deeply

cliasmed sides,run many streams of water affording good sites for mills.

SmokyValley District.—Of the numerous districts organized on the eastern

slope, of the mountain that of Smoky Valley was among the first. It is in Lander

county, 12 miles south of Austin, and includes what were once the busy , little

hamlets of Geneva and Clinton. Through it run in deep canons Birch and
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Willow creelcs and several smaller rivulets, all of which are lost in the valley.

There have been many locations of mines made in the district, but they have
been generally neglected until the present year. Latterly labor has been prose-

cuted upon the Smoky Talley ledge, which lias developed, at the depth of 200
feet, a lode or series of veins 50 feet in thickness, of which about 20 feet contain

pay streaks of ore. Average specimens assay $60 to $150 per ton. The upper

part of the lode has proved quite barren, but the results obtained from below
give encouragement to the miners. In this district the lodes are generally large,

and exhibit themselves in some instances for miles in length upon the surface.

They are situated conveniently for mining, and the district possesses advan-

tages of wood, water, and arable land for carrying on cheaply extensive opera-

tions. wcyVmA* A
Santa Fe District.—South of Smoky Valley district, in the same county,

.

is that of Santa Fe, 18 miles from Austin. It is composed of high peaks, pre-

cipitous ridges, and deep, rocky canons. The bare rocks of the ridges and canons

expose to view the white ledges of quartz in great numbers. A feature in the

mineralogy of the district is the presence of gold in considerable quantities in

some of the veins. Notwithstanding the undoubted value of the veins, however,

in both gold and silver, no successful mining has yet been carried on.

Bunker Hill and Summit Districts.—Bunker Hill and Summit districts,

Lander county, occupy both sides of Big Smoky creek, and are 20 miles south

of Austin. Ore paying from fifty to some hundreds of dollars per ton has been
mined; but the veins have been found broken and irregular, and but little success

has attended mining operations. This is generally attributed to improper man-
agement, and lack of scientific knowledge of the business of mining and the

reduction of ores. The stream is one of the largest flowing out of this moun-
tain range, and affords water-power sufficient for a number of extensive mills.

Some failures have retarded progress in what appears a superior district. This
cannot long continue, for where nature has done so much by offering valuable

minerals, building material, and inexpensive power, a pleasant climate and a rich

soil, man will sooner or later take advantage of it and reap the reward.

Blue Springs District.—Blue Springs district, in Nye county, 30 miles

south of Austin, is so named from a number of deep springs or ponds which lie

in the valley at the foot of the mountains. It contains veins of quartz of large

size, reputed to be rich in silver, but developments upon them are so slight that

their value is not really known.
Smoky Valley Salt Field.

—

Near Blue Springs, in the great Smoky valley,

is an extensive field of 2,000 acres of salt lands, from which is obtained most
of the salt used in Eastern Nevada both for domestic purposes and the reduction

of ores. Upon this salt field, as upon some others with which the State abounds,

the salt rises as an efflorescence, half an inch or more in thickness, upon the

surface of the ground, from which it is gathered. A slight rain drives the salt

beneath the surface, but under the influence of the sun it soon reappears. Hun-
dreds of tons are obtained from tiffs field annually, and the supply coming from
deep springs seems to be inexhaustible. It is furnished for the use of the mills

at from $30 to $50 per ton. When it is known that salt in large quantities is

essential to the reduction of silver ores, the beneficence of a Divine Providence
in furnishing it in such vast deposits and at convenient localities throughout the

country can be appreciated.

North Twin Fiver District.—Forty miles south of Austin, in Nye county,

is the North Twin Fiver district. Although, this region was examined and many
claims located early in tlie settlement of the country, it was not considered of

importance until recently, when work upon some of the veins lias proved them
to be of large size and great value. Deep canons, 'with running streams, op'en

to the plain, offering access to the mines and sites for reduction mills.

The La Plata Mining Company
,
owning mines in., this district, is organized
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under tire laws of Pennsylvania. Its chief stockholders are residents of Reading'.

This company owns the Twin Ophirs, the William Bigler
;
and other veins sit-

uated in Park canon. Some of the veins are large, and have shown bodies of

good pay ore. Work upon one of the Twin Oplhrs has developed a chimney or

mass of ore of a very singular character, being chiefly iron and resembling steel,

but containing from $70 to $150 per ton in silver. A mill is in course of con-

struction, which, in a few months, will probably add something to the stream of

bullion already beginning to flow from the districts bordering the Smoky valley.

It is mainly built of stone, with furnaces and chimney stack of brick. These
materials are conveniently obtained in the neighborhood. It will contain 10

stamps of about 700 pounds each, crushing the rock dry and in a condition for

roasting. The property of the company is managed by G. B. Montgomery.
The Buckeye Mining Company is a New York company, and, under the super-

intendence of Mr. Stephen Kidd, is developing the Buckeye mine, situated in

Summit canon. The vein was discovered and located in 1865. The claim

Consists of 1,400 feet of the lode running north from the canon. The vein is

encased in limestone, and, although it sometimes narrows down to a mere clay

seam in the rock, it appears to be a true fissure vein. Its general width is five

feet, occasionally reaching to seven. It has been developed by an incline fol-

lowing the dip of the ledge, which is westerly 65°, to the depth of 100 feet, and
by different levels several hundred feet north and south. From these excava-

tions a quantity of ore has been taken which has yielded, at the Austin mills,

$106 per ton. The company has located, under the laws of Nevada, 800 acres

of woodland, rnill-sites, Ac. Neither lands nor mines are entered under any law
of Congress, nor are any lands or mines throughout this region. The lands arc

unsurveyed, and there is no land office in eastern Nevada. The laws of the

United States give permission to occupy the mines subject to the local rules of

miners. Survey and purchase appears to them a useless expense, serviceable

only to the surveyors and land officers.

In Summit canon are other claims, as the Scottish Chief, which is an extension

of the Buckeye south of the canon. This has been but slightly developed,

having a shaft 40 feet in depth
;

its real worth is therefore known only from the

greater explorations on the Buckeye. A short distance to the southwest is the

Canada vein. This appears on the surface to be about nine feet in width, but

the explorations upon it are not sufficient, it being encased in limestone,
,
to

determine its extent and character. From the surface several tons of ore have
been taken, which give promise of worth,

Twin River District.—The Twin River district, Nye county, is 50 miles

South of Austin, on the eastern slope of the Toiyabee range, and is at present

regarded as one of the most important districts south of Austin. It receives its

name from two pretty streams on the southern border, which, flowing through

deep and ragged canons, enter the valley near each other, and continuing parallel

for some miles sink in the plain. The characteristics of the district are its rug-

gedness, high and precipitous mountains, deep canons, and its geological forma-

tion being granite and slate, while the districts north of it are of limestone. The
principal mines are situated in Opliir Canon. These were discovered in .1.863 by
S. Boulerond and a party of Frenchmen, who located several veins, but did not

publish to the world their discovery nor do much towards developing their prop-

erty. The year following the canon was entered by George II. Willard and
others, ledges located, a district formed, and laws made. From that date the

district has been somewhat noted. In entering the canon from Smoky valley,

one feels almost forbidden to advance, so towering and precipitous are the rocks

on either side, which appear to close the narrow pass
;
but -winding along at the

base of the cliffs is now a well-constructed road. Following this a mile or more
the narrow gorge of granite is passed and a canon of more gently sloping sides, a
slate formation, is reached. The granite is generally barren of soil, but upon
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the summits of the ridges a few low and dwarfed pinon trees are found, which are

cut for fuel and with great labor brought to the brink of the precipice and
tumbled into the canon below, whence it is hauled to its place of consumption.

Fuel is difficult to obtain, and costs about $10 per cord. At the present date a
-mill is in operation, and a village called Toiyabee, of 300 inhabitants, has been
built. gffipw

The The first vein noticed in passing up the canon is the Oplfir.

This was discovered and claimed by S. Boulerond and Company in 1863, and
is still owned by the same parties. It is a large vein, showing chiefly white

quartz, but deposits of good ore have been found in it. The claim consists of

2,400 feet along the ledge. A shaft has been sunk to the depth of 60 feet, from
which a small quantity of ore was obtained, worth at the rate of $500 per ton.

The developments upon the mine are very slight.

The Orphee
,
Central Favorite

,
and numerous other claims have been slightly

developed, but have not yet been productive.

The Murphy is the only developed and productive mine in this neighborhood,

and its success has given celebrity to the district. It was located by G. H.
Willard, John Murphy, Jo. Patty, and others, in 1864, and is 1,000 feet in length.

Its Course is north and south, dipping to the east at an angle of 46°, and the

lode is about 20 feet in thickness. It lias been developed by an incline 130 feet

in depth, from which levels have been run and ore extracted, worth about $130
per ton. It appears from the 'working that the ore is not continuous throughout

file vein, but exists in chimneys of one to seven feet in thickness, and from 100
to 150 feet broad, with nearly a corresponding interval of barren rock. These
chimneys are inclined, having a dip to the north of about 30°. Although much
valuable ore has been extracted, .a map of the mine, showing its whole size and
the excavations made, indicate that but a small portion is touched. There are

41 men employed in the mine, working eight hours each, at $4 per day, and
keeping up the labor 'without intermission. The miners are usually natives of

Cornwall, England. The hoisting of water and ore is done by steam power.

The Murphy Mill
,
belonging to the Twin River Mining Company, is a

substantial structure of stone, having 20 stamps and corresponding machinery,

driven by an engine of 95 horse-power. The ore is brought from the mine, a
few hundred feet distant, in cars. The first process is to pass it through a
Blake’s rock breaker, which will in a few hours break sufficient rock into frag-

ments of less than a cubic inch in size to supply the stamps for 24 hours. This
effects a saving of $2 per ton in the cost of crushing the ore. From the breaker

the ore is placed upon a large pan or dryer, which is heated by the gases passing

from the roasting furnaces to the smoke-stack, and is thoroughly dried. It is

then ready for the stamps. Of these there are 20, weighing 850 pounds each,

and they crush 16- tons per day fine enough to pass through a No. 60 screen, or

a screen with 3,600 holes to the square inch. Falling from the screens into a
tight bin, it is removed into cars standing on a track passing over the tops of the

roasting furnaces, and is thus transported to the furnaces, of which there are

eight, capable of roasting 16 tons in 24 hours. Seven to nine hundred pounds
of ore mixed with a certain quantity of salt, according to the composition of

the ore, varying from eight to fifteen per cent., constitutes a charge, and this is

roasted from five to seven hours, being constantly stirred, If is then taken to

the amalgamating room, in which are six pans taking one ton of the roasted

pulp, now mixed with water, at a charge. Here the silver, which in the furnaces

was changed from its native condition to a chloride, is again changed to metallic

silver, and is amalgamated with quicksilver. The pulp is agitated and ground
by revolving iron mullers for about six hours, when it is drawn off into settlers,

of which there are six, where more water is added, and, after several hours’

agitation, the quicksilver bearing the silver is drawn off, the pulp allowed to run

to -waste, and the silver taken out. Tins, after being strained and pressed in
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leather hags, exhausting the quicksilver as far as possible, is placed in a close

retort, and the remaining quicksilver expelled by heat. The crude bullion

remaining is then taken to the smelting room, where it is melted and run into

ingots, ready for the assayer and for commerce. The establishment is very com-

plete, and presents an imposing appearance. The officers of the company having-

charge and carrying on the works, are It. 13. Canfield, general agent
;
H. M.

Grant, bookkeeper
;
H. Richards, mining superintendent

j
Charles Y. Baesler,

assayer
;
and Alonzo Monroe, engineer. In working the mill at full capacity,

41 men are required. Besides those in the mine and mill are blacksmiths, ore

assorters, and wood choppers, making 100 men employed. In one month 417
tons of ore were milled, producing $36,865. The assay of the ore was over

$100 per ton. At the present date the mill is working to its full capacity, and
better results than formerly are obtained.

The McDonald mine .—The Murphy and McDonald are locations upon the

same lode, the first extending from the canon northwardly and the latter south

of it. It is anticipated that they are of equal value, although the McDonald is

undeveloped. Preparations are making, under the superintendence of John H.
Boalt, for a New York company to commence explorations and developing the

mine.

These mines constitute the basis of support to a busy and prosperous little

village, called Toiyabee City, of about 300 inhabitants. This place is connected

with Austin by a tri-weekly stage, carrying the United States mail once a week.
The distance is 55 miles, and the time of passage about nine hours. From the

valley to the town is about two and a half miles along the canon, and through

this distance a road has been constructed at a cost of about $6,000. The work
has been very heavy, and under the circumstances a good road is constructed,

although its grade at some places is as great as 10°. The road continues

through this canon over the summit of the Toiyabee mountain, and forms a con-

venient avenue for summer travel, but the passage is generally impeded by snow
during the winter.*

* The books of the county assessor, according to the Silver Bend Reporter, give the fol-

lowing returns of bullion and yield per ton of the mines of Nye county for the quarter ending
September 30, made under oath. The amounts are for coin

:

Name. Tons. Gross.
Amount
per ton.

|
800 $107, 544 00 -$143 43

\
736 28, 856 88 39 33

\
21 83T 06 39 86

Following are the returns of small lots of ore from this county, worked at mills in the

vicinity of Austin, and forwarded by the assessor of Lander c»unty. We merely give the

number of pounds of ore worked and the gross product

:

Pounds. Gross yield.

Indian Jim, Hot Creek district ....... — 1,915 $90 80
Old Dominion do — 3,030 206 24
Gazelle do — 11, ,314 753 30

Desert Queen, Reveille district 3, 083 474 86
Wild Rose do 2,277 149 69
North America do. Ji. 1,172 68 75
Manhattan.. ...do ........... 2,639 292 01

Lord Byron ...do.. ... - 2, ,254. 106 85
Button do 600 8 84
Regan - do 2, .792. 30 68
Lexington do — 2,764 235 00

Peta, Union district — - 3 ,,971 68 46
Holman, Union district ,. T .j 2,031 295 34

The books of the county assessor show .the following annual product of two of the leading

mines of Nye county: From October 1 to December 31, 1866, the Buel mill (now the Bel-

27
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South Tv,mu Rivet:., Hot Springs, El Dorado, and Peavine Districts.

—

The districts of Sontli Twin River, Hot Springs, El Dorado, and Peavine, all

in Eye county, continue in the order in which they are named to near where the

mountain, which we have traced for 1 50 miles, falls away into the plain. Although

but slightly explored, the opinion is expressed that the mines in the southern

part of the Toiyabee range will equal those of other parts, and that this exten-

sive country offers an inviting field to the explorer and the capitalist.

Smoky Valley.—The great Smoky valley, traversed by Eremont in 1845,

who mapped Big Smoky creek and Twin rivers, is worthy of special mention.

In the centre of it are found remarkable springs of boiling water, throwing a

large and constant stream, in winch meat and vegetables are readily cooked,

and tea and coffee quickly prepared for use. The basin of the spring is from 20

to 30 feet in diameter, and the fountain of boiling water rises in the centre, a

constant column ascending by its subterranean force several feet above the sur-

face. There are several smaller springs in the neighborhood, one of which

furnishes cold writer. The soil about them is fertile, and the climate pleasant

and healthy. ^mociirmu to 9Idaqua pirn ,aolnn i

The fields of salt in the northern part of the valley have already been men-
tioned. Throughout it are found good agricultural lands. The climate is more
agreeable than generally prevails in Nevada, without extremes of heat or cold.

Snow seldom falls and frosts are never severe, although there are localities where
frosts have occurred as early as September, sufficient to blight certain species of

vegetation. The valley continues, although slight elevations divide it into dif-

ferent basins, into the desert upon the southern borders of the State. In it are

other vast fields of salt, and beds of sulphur, alum, and soda, and bordering

upon it are the mountains of San Antonio and Silver Peak. These are isolated

and singular in their formation, and appear as if throwm into position by some
violent convulsion of nature. The mining districts of this region are among
the most important of the State.

Salt Antonio District, comprising the mountain of that name, is situated

about 20 miles southeast of the southern terminus of the Toiyabee mountains,

and about 90 miles from Austin. Several companies are engaged in mining
here with some success, and ore is extracted which returns from reduction an
average of $200 per ton.

The Liberty mine, owned by George Seitz, has been continuously worked
during the present year. It is, so far, the most extensively worked mine in the

mont Company’s) reduced 904 tons of ore, producing bullion of tbe value of $52,712 24,
being an average per ton of $58 31 ; the three months following—January, February, and
March, 1867—554 tons and a fraction were, reduced, yielding $33,041 39, or $59 64 per ton

;

the next quarter, 125 tons, 1,339 pounds, producing $6,903 02, $54 93 per ton; and 676 tons,

1,010 pounds, which produced $26,439 77, or $39 08 per ton. The amounts added to the
production of the quarter ending on the 30th of September, of 736 tons, yielding $28,856 88

—

$39 33 per ton, and 21 tons, yielding $837 06—$39 86 per ton, swells the total product of
this mine for the past year to $148,790 36 in coin. The aggregate number of tons of ore
worked is a fraction over 3,917—averaging very nearly $50 per ton. It was reduced in a
10-stamp mill, at best but an inferior one, by the wet crushing process, by which it is not
claimed that more than about 65 per cent, of the silver is saved. In connection with the fact
that the mine from which the ore was obtained is practically inexhaustible* and can be made
to furnish almost any amount of ore, the above figures will furnish a basis upon which to

estimate its great value. During the same period, the Murphy mine, of the Twin River
Company, situated in Ophir canon, as is show'n by the books of the assessor, has yielded as
follows: first quarter—626-} tons, averaging $J32 49 per ton, $83,007 96; second quarter

—

1,161-} tons, averaging $84 18 per ton, $97,775 08; third quarter—804-} tons, averaging
$92 94 per ton, $74,863 17; fourth quarter—800 tons, averaging $134 43 per ton, $107,544,
making a total of $363,190 21 in coin in a twelvemonth. The aggregate quantity of ore
worked is 3,393^ tons, and the average yield per ton a fraction over $107. We are informed
that the Murphy mine is now in a condition to supply ore for another mill of equal capacity
as the one in use, a number of levels having already been run w'hich disclose hundreds of
feet in length along the yein, and for a depth of near 200 feet a compact mass of solid ore
some 10 or 12 feet thick.
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district, and bids fair to be remunerative. A depth of 200 feet has been reached
and no water obtained. The mountain is dry, barren, and broken. A few miles

to the northwest are the Indian springs, wdiere two small quartz mills have been
constructed. As more vigorous work is now prosecuted upon the mines of this

district than formerly
;
they will probably soon take the rank in public esteem

to which their value entitles them.

Silver Peak, Red Mountain, Palmetto, Lida, and 'Edmonton Dis-
tricts.—The districts of Silver Peak, Red Mountain, Palmetto, Lida, and
Edmonton comprise the southwestern part of the territory which has been pros-

pected by people who have made Austin their base of operations.

Silver Peak and Red Mountain are contiguous, lying about 150 miles south
by west from Austin. Silver Peak is a small, precipitous mountain, through
which, lying at a low angle, cuts the Vanderbilt vein, cropping on ail sides.

The value of this vein has been very highly estimated. Other good veins exist

in the district.

In the valley skirting the eastern base of the mountain is an extensive salt

fields covering an area of. 30 square miles, and capable of furnishing an unlimited

supply of salt.

The Red Mountain district, a few miles east of Silver Peak, is distinguished

for its production of gold.

Great Salt Basin Company.—The mines of these two districts are chiefly

owned by a single company, the Great Salt Basin G. & S. M. Company, organ-

ized by S. B. Martin and John W. Harker. They have already a mill of 10
stamps, which has produced considerable bullion. The company is about to

erect two other mills of greatly increased capacity. Mining is to be carried on
systematically. The superintendent is Mr. J. E. Clayton, a competent mining
engineer, and the nominal capital $3,000,000. The company owns many mines
in these districts, the principal of wdiich are the Vanderbilt, Pocatillo, and Sisson.

The bullion obtained at the mill from the Vanderbilt ore is worth $2 per ounce,

while that of Red Mountain is chiefly gold. -

The developments in Palmetto district have proved several of the veins to be
large and valuable. Gold-bearing quartz is also found, which indicates an abun-

dance of that metal. The district derives its name from a species of date tree,

which was mistaken by the discoverers for the palmetto.

Columbus, Volcano, Clarendon, Paradise, Pilot, Mammoth, Union,
and North Union Districts.-—These districts are generally classed as

belonging to eastern Nevada or Reese river, although they are in the western

half of the State. Each has peculiarities, which to describe in detail would be
beyond the limits of this report.

Clarendon district contains silver-bearing veins, the character of the ore

being the same as that of Silver Bend, southeast of Austin. It has a pleasant

village of about 80 inhabitants, with families, a school, and church society,

indications of the respectability and good order of the community.

Volcano district is. peculiar in its formation, and is supposed to possess quick-

silver and coal mines, as well as gold, copper, and silver, but is most familiarly

known from its fossils, which are rare and beautiful.

Paradise district receives its name from its pleasant location, and its abundant

wood, water, and odt bohea onnsa mil sonnCI .oijLjv aim
i These are situated from 90 to 150 miles southw-est of Austin.

Mammoth district is situated 65 miles southwest of Austin, and its condi-

tion is promising. The Mount Vernon Company are prosecuting an extensive

system of works, which will develop the mines and prove the value of the dis-

trict. The Hamilton Gold and Silver Mining Company have-several excellent

mines ill this district, but they are not yet developed to any considerable extent.

Union district lies on the western slope of the Shoshone mountains, the first

range west of Reese river, and is about 55 miles southwesterly from Austin.
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It contains ledges of undoubted value and facilities for the reduction of ore, such

as an abundance of wood and water. The district was

yet its progress has been slow and its production of bullion slight. It is inter-

esting from the beauty and abundance of geodes, valuable to the jeweller and

lapidary, found in it. Chalcedory, agate, jasper, and other precious stones also

abound. 1
, . , .a,.

13

North Union district is almost entirely undeveloped, but is favorably regarded

by those who are acquainted with its mines and resources.

New Pass District lies almost directly west of Austin, 25 miles distant. It

has been organized two years and is yet undeveloped. Mineralogists and engineers

have given it a partial examination and have pronounced favorable opinions

respecting its resources. The predominant metal is gold. The veins are numer-

ous and well situated for mining.
, v . *

We may now turn to that portion of Nevada southeast from Austin. This

until within the past year was to the general public a terra incognita
,
and beliefed

to be, as it was represented upon the maps, an inhospitable desert, treeless and

verdureless, and barely subsisting the few miserable Indians who wandereef over

its barren plains. But the prospector at last ventured upon its exploration, and

the results have been unexpectedly important. A country of vast extent has

been unveiled to the world
;
the rocks seamed with veins ®f silver, and the valleys

abounding in valuable grasses. Not repelling the explorer, it invited him on,

until at last the cliorograpliy of the country has been made known. Tim west-

ern slope of the mountain bordering Smoky valley on the east had been slightly

explored, and. the districts of Jefferson, Manhattan and Santa Clara formed.

Under the general belief prevailing that silver-bearing ledges found elsewhere

than in the Toiyabee were exceptional, little attention was paid to the discoveries

reported to have been made in these districts until subsequent to the discovery

of the ledges of Silver Bend. Since then more attention lias been paid to' them,

and they"are now found to be of some importance. Little, however, has been

done towards the development of any mine in them.

Silver Bend.—A section of country southeast of Austin bears the general

name of Silver Bend. It was first entered by prospectors at an early day in the

settlement of eastern Nevada, but no discoveries of mineral were made until

October, 1865, when ledges cropping out in massive proportions.and showing sil-

ver-bearing ore were found. But little work was done, or attention paid to these,

until May, 1866, when Dr. William Geller, how general agent of the Combi-

nation S. M. Company of New York, was attracted by the statement, and paid

the locality a visit. He was at once convinced of its worth, and purchased the

interest of the locators of the Higlibridge ledge, being 3,000 feet in length, for

the sum of $24,000 in currency. Soon afterwards work was commenced under

the superintendence of L. B* Moore, who is now carrying on the company’s

operations. Mr. D. E. Bue'l and others subsequently visited the district, and

reports of its wealth were published in the Reese River Reveille, with descrip-

tions of the mines and surrounding country. From that time it began to attract

attention from all parts of the State. People gathered in the vicinity
;
the terra

incognita of the southeast was explored and many districts organized.
j

The town

of Belmont was built, which is now a flourishing village and the shire town of

Nye county. The following particulars of the mines have been obtained chiefly

from Mr. J. E. Moloney of Belmont. He says of the

Philadelphia Disihiict.—This district, erroneously called “ Silver Bend,”

is situated about 85 miles south by east from Austin, on the eastern slope of the

Smoky range of mountains, in the county of Nye. The principal mines, as yet

developed, are situated down towards the eastern base of the mountain, near

Monitor valley, It was organized in 1865 with laws similar to those of Reese River

district. The facilities for building are good, the preferred material being stone,

but brick of a fine quality is made in the neighborhood. Fire-wood exists in such
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abundance that mills are furnished with fuel at the rate of $4 50 per cord. Tim-

ber suitable for purposes of building exists in the surrounding hills, and several

saw-mills find profitable employment and a good market for their products. The
better quality of lumber, however, is brought from the Sierra Nevada, hear 2,50

miles distant. A more . convenient source of supply would be the White Pine

range of mountains, lying about 75 miles to the east. There a species of fir tree

grows from which an excellent quality of lumber could bo obtained. Elsewhere

throughout the State, with slight exceptions, the forests are of piuon, cedar or juni-

per, mountain mahogany and cottonwood, with a few other varieties, all of a

dwarfjsh character, and although excellent for fuel, make very poor lumber. It,

however, answers many purposes, and in the district and neighborhood are five

saw-mills engaged in its manufacture. Water is found in quantities sufficient

to supply the demand, through the medium of natural springs, some of which
furnish considerable streams of water. Ahead}" water has been obtained in mines

and wells, and there can be no doubt that deep mining will supply an abund-

ance of the element for a large population and an unlimited amount of steam

Qf{w annxhnl olo
r
B'ro?im wot odf nnifaiad’ng vlaiad firm gaofo'iiifnov

The geological formation is of slate, with a stratification running north and

south and dipping to the east at a high angle, and the veins follow the stratifi-

cation. A large number of veins have been discovered and located, the principal

of which are the Transylvania, Highbridge, El Dorado, and Achilles.

In the district is the village of Belmont, the shire town of Nye county. It is

situated in or about the centre of the mineral belt, on a flat through which flows

a stream of water. At this point a spur of mountains branches off from the

Smoky range and trends to the southeast, dividing the valley into two parts

—

that on the north called Monitor, and that on the south called Ralston Auilley.

In this spur, and east of the town, are the principal mines of the district. The
site opens out southward into Ralston valley, presenting a fine Anew of the

country south, and the range of mountains in Ayliich are the districts of Manhat-
tan, Argentoro and others. Though this place is scarcely a year old, it presents

the appearance of a AveU-established centre of trade, having substantial stone

and brick fire-proof buildings, and many good frame ones. A Aveeklv mail route

is established from Austin to this place, and is extended on to Pahranagat.

Between Belmont and Austin the mail is carried in a four-horse stage, Avhich

runs trj-weekly, and carries Wells, Fargo & Company^ express every trip. The
express, therefore,, does the chief letter-carrying, its superior convenience entirely

eclipsing the weekly mail. A Aveekly neAvspaper, the “ Silver Bend Reporter,”

is published, and is evidence of the enlightened state of society peopling this

distant frontier. Banks,, assay offices, schools, &c., are established, Avith other

institutions and business that go to make up a flourishing town. -

The Combination Gold, and Silver Mining Company, already spoken of, is a

.Noav York, organization, OAvning mines and other property in different parts of

eastern Nevada. In Philadelphia district it has
, a claim of 3,000 feet upon

the Transylvania ledge,, which is so developed as to Enve n,o doubt of its

worih. This is the most northerly portion of the vein yet developed. An
incline lias been sunk on the ledge to a depth of 170 feet, Avhere it shows a.Avidth

of 22 feet inside of casings, with a large body of ore. It is, estimated that the

vein will average by the wet process of working, $1,50 per ton. This seems a

very high estimate and The. vein is

picrqgd.jhytfgio l)qfpelsat
rq),49P1

t|.i
)
hjA^ftileqtj^nd qepaxate^by^j tl istame of 700

feet, from the termini of which levels have been run north and south, in all about

800 ggtput ike ledge and preparing it for mining.

The noippany have in course of. constructiqm a, mill of 4Q~stnmp Capacity. It

is.rapidly.approaching completion, and will soon Win operation. For the better

working of the mine a perpendicular shaft is sunk, Avliich Avill pierce the ledgo

at a depth of GOO feet. The sinking is now in progress, -•
.
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Belmont Silver Mining Company Is composed of Messrs. J. A. McDonald,

J. W. Gashwiler and S. M. Budk. The mining property lies south of the Coin-

bination Company’s and joins it, being on the same ledge. It was' 'formerly

known as
; Bucks Highbridge, having been owned and developed by Mr; D. E.

Buel. 'This gentleman, When attention was fiist drawn to the district, purchased

the location, 300 feet, for the sum of $9,000. This was in Jane, 1806, and he
immediately commenced the erection of a 10-stamp mill, putting it into operation

on the 1st: of September following. The mill was prepared only for wet Crush-

ing, or working ores without roasting, and was expected to save only 60 per cent,

of the silver contained in the ore. It was very incomplete, having for some
months only the machinery standing, without roof or enclosing building

;
yet in

about seven months it turned out upwards of $100,000 in bullion. The ores

worked were chiefly from or near the surface. Since it has gone into the posses-

sion of its present owners, extensive developments have been undertaken under

the direction of S. M. Buck, civil and mining engineer. The results are said to

be satisfactory. At the present time the company is constructing a 20-stamp

mill which they hope toj have in operation before the close of the year. The
same parties are also owners of a claim of 400 feet, known as the Wood & Buel
mine, on the Transylvania No. 1, a parallel vein to the Transylvania No. 2, or

Higlibridge, and 100 feet from it. There is some difference of opinion respect-

ing these veins—Avhether they are really two distinct veins, or one a break from

the other. Their parallel course and great similarity of gangue and ore impress

many with the belief that explorations will prove them to be but one lode. Upon
the claim last mentioned some work has been done, and a depth of 75 feet

attained on it, where it is found to be from six to ten feet in width. The ore

taken out lias been reduced at the mill, and is said to have produced from $70
to $100 per ton. A less return is given in the report published by the assessor.

The MeAleer— Company is a company formed in Frederick City. Maryland.
and has been previously mentioned as the Continental, owning property in the

Cortez district; Its mining property was the location of Moore and Martin, and
comprises 153 feet on the great Transylvania vein, next south of the Wood and
Buel location. Since it has been the property of the McAleer Company it has

been under the management of D. T. Elmore, who has prosecuted work on the

mine to the depth of 140 feet, at which depth the. vein is from 6 to 10 feet in

width, nearly the entire body being ore estimated to; be worth from $60 to $130
per ton. Developments are still going on in preparation for a mill of 20 stamp
capacity, now in course of construction, and which it is expected will be in ope-

ration this year. The mine, though less in length of vein than the others, is pone
the less 1 valuable in proportion, and like the others is well situated for working.

The Silver Bend Company owns the next location south on the vein, and is

locally known as tho Childs and Canfield. The claim extends 2,000 feet along
the vein, and the developments show it to be similar in size and quality of ore

to the others previously mentioned. An incline shaft has been sunk to the depth
of 115 feet, and a level run 150 feet along the vein, proving it permanent and
valuable throughout. At a point 800 feet south of the incline mentioned another

avus sunk to the depth of 105 feet, and levels run north and south, from Avhich

100 tons of ore worked, 'at-tho Belmont mill (wot process;)' yielded $91 per ton.;

These mines are all on one ledge, and produce good ores. IU -Wu; ,0081
Most Avriters stopwhen -the mine's of the Transylvania are described, not

thinking that Others are worthy of note, but an- examination reveals the fact that

0tlje9&)bi hifjnblM&ing dkariaafeeribxjBtevIiS odi iraoft hue. .not rocr 007 1$ ot 008$
The Til .Dorado lies about 1,000 feet Avest of the TransylAmnia, and parallel

jijTldB.yoifl .was'Afeapvered,iii llie.parV -s^Icmiept of -

t

he place;- It is now
oAvned by Leon, Mullen, Singlcterry, and Brown. An incline shaft lias been
sunknupon’dt to a d@^hioMjOd^tycclev®lo|)i®@^ tof l^nleetrim HAV,idt)ji, ffippfr

Avhich pay ore is obtained. *
.cl .51 ,1.—.-emm
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The Independence, apd Arizona lie north pf the Kl Dorado* and are supposed

to be on the same vein. They are not much developed, but being on the El

Dorado vein are esteemed valuable.

North of Belmont one mile is the Silver Champion, which has produced souk;

good orewq <Erhas lately been purqh^d^byrS/f.E. White for an eastern company,

and probably be commenced upon it soon.

Adjoining this is the Silver Queen, upon which developments are progressing,

i
Northeast of Belmont is the Silver Cord, Magnolia, and other veins, and

sdtt&eaak, (Rear the Silver Bend Company’s mine, is the Achilles. These have

been worked to some extent and give evidence of value.

West of Belmont is what is ,termed the “ Spanish Belt,” where numerous

ledges are found. There are other, veins and claims than those mentioned which

may prove of value, and many which doubtless deserve the name of “ wild-cat.”

OiTiciAL Returns.—The official returns of Nye county have been published

for the quarter ending June 30, 1867. The following list contains the names of

Name of mine.

A
Murphy, (Twin river)

Transylvania, (Silver Bend Company) ... i ... - - -v-

Trangy lvania No. 1, (Belmont Company)
Transylvania No. 3, (Belmont Company) - - -

Liberty, (San Antonio),
Teutonia, (Milk Springs) - -

Westfield, ( Reveille) l>- ....... . .. :. lu J-t -

J. Ritter, (Reveille) .........
r , r

.- r
-

Adriatic, (Reveille) ... - - . .— *-----= j. "{{•' r

-Q-vmi-0.>,-b-m3- Bf- bun -pKm-sm
Wild Irishman, (Union) .......

Canada, (North Twin river). .

.

hrmlv'

'

T,r —l: "r

rn

Tous. Lbs.
Average per

ton.

i-f-t fin i

805 1,000 $92 94

100 632 -r

076 1, 110 39 08

125 1, 330 54 93

100 r r r 208 00

1 16 56 23

1, 679. 408 00

1, 320 101 73
940 102 32

1 1,620 611 37

2 296 262 89

i;748 iaq < 367 76

During the quarter a considerable amount of ore from Nye county was reduced

at the mills of Austin, and not mentioned in the above returns. The: mills

working' Were the Murphy, at Twin river, 20 stamps
;
the Belmont, at Belmont,

10 stamps ;
the Rigby, at San Antonio, lour stamps

;
and the Rutland, at Rev-

eille, five stamps. The last reduced very little ore.
_ .

Northumberland District.—Sixty miles southeast of Austin is the dis-

trict of Northumberland, which lrom 1 recent developments shows evidences of

value, and is attracting some attention. It lies on the eastern slope of the Smoky

raligey and on both sides of the pass through which goes the road leading fiom

Austin to Belmont. The district was organized in June, 1866, and a number

of ledo-es located, few of which were tested. Those now most developed are

the Northumberland and Lady Cummings. From these 20 or more tons of ore

liavfi bCeil taken and reduced at the millsibf Austin, and from $70 to '$150 per

ton have 1 been obtained. Ore of this quality is reported to be abundant.

Danville District lies on the eastern slope of the Monitor range, being

the next east of the Smoky range. Between the two lies Monitor valley, similar

in its appearance and general characteristics to the Smoky valley and others

ih the eastern part of the State. The district lies directly east of Northumber-

land. and 80 mile's distant from Austin. It was organized in the summer of

1866, and many ledges located. Of these the Vanderbilt and Silveropolishave

ihrnished ores which, assaying 1 largelyphave' given some notoriety to the district.

Erdmfirstffilhsa ores' of the Vanderbilt' assays have been obtained ranging lrom

$800 to $1,700 per ton, and from the Silverepolis as high as $300fand $400 per

toh. The assayer remarks that the. ores ate unusually >fsm from base metals.*

It"must beobsetveil^bat these a ssays.^itfjorclhir relifihle indication oi the value ot a vein.

Generally, the ores are selected. .There Is ore in every district and almost; every .minefrom

WffiikcMih-aisa^s can be obtained ! 'but $>l,0G0l or $10,000 ore may exist m a worthless

mine.—J. R. B. .bourn Ido hi oio q liO 1

.-
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The veins at the outcrop are from 20 inches to 12 feet in width. The develop-
ments are slight, and none appear to be in progress at the present time. The
district is represented to be well supplied with wood and water.

1 Ieecupk Gate District is situated east of and about 150 miles distant
from Austin, in the Egnn range of mountains. It receives its name from a deep
chasm cutting the mountain in two, and through which Major Simpson passed
with his exploring’ expedition in 1859. Silver-bearing veins of good character
are reported as existing, but the mineral resources of the district are little known.
Bordering on the great Steptoe valley, with numerous streams furnishing power
for mills and manufacturing and water for irrigation, it presents features of attrac-

a tion and value aside from its mines. Copper ore is found in small irregular veins
running through the lime-rock or marble in some portions of the district.

Hot Ceeek.—The district of Hot Creek is situated about 100 miles south-
east from Austin, in Nye county. It was organized in February, 1866, and is of
the usual dimensions, 20 miles square. It receives its name from a great natural
curiosity, being a stream of hot water of several hundred inches in measurement,
and running for several miles in a deep chasm through the mountains. The
stream rises from the ground in a large boiling spring at the western base of the
Hot Creek range of mountains, and runs eastward through a narrow pass and
sinks in a tule marsh in the valley east of the mountain. For several hundred
yards the wafer retains a high degree of heat, but being supplied by numerous
cold springs its temperature is reduced. The water is pure, and is used for cull-,

nary purposes. The heat furnished by nature is highly appreciated by those
dwelling on its banks. There is in the valleys flanking the mountains a con-
siderable amount of agricultural land, and experiments in cultivation have been
made with some success. The chasm, which in places is but a few rods wide;
offers facilities for a road through the mountain. A town has been laid out in
the district, and is occupied by about 100 people. The geological formation is

of limestone, slate, and porphyry, all containing silver-bearing quartz. The
limestone appears chiefly on the surface. The mountain rises about 1,500 feet
above the level of the valleys, and being very precipitous, offers good opportuni-
ties for opening mines by tunnelling. The mining claims of chief notoriety
located in the district are the Indian Jim, 1,500 feet; Merrimac, 1,500 feet; Old
Dominion, 1,400 feet; Gazelle, 1,200 feet; and the Old Joe, Keystone, Hot
Creek, and Silver Glance.

Old Dominion Company

.

—Upon the Indian Jim and Merrimac some devel-
opments have been made. These and the Old Dominion are the property of
the Old Dominion Company, formed under the law’s of Pennsylvania. The
company is prosecuting W'ork on their mines, and constructing a mill of 20 stamp
capacity. Upon the Merrimac a shaft has been sunk to a depth of 40 feet, and
from this a drift is run which, on the 1st of August, had penetrated the vein a
distance of six feet, showing a body of ore estimated to be worth from $100 to
$300 per ton. I rom cuts through the vein at the surface, it is found to be 40
feet in thickness.* It runs north and south, crossing the Hot Creek canon

;
that part

north of the canon being the Indian Jim location, and that south the Merrimac.
The shaft proves that the limestone, covering the surface has only a depth of 30
feet, and is underlaid by slate and porphyry.

The Consolidatimi Company is a New York organization, and owns veins
throughout various parts of eastern Nevada, but the scenes of its principal oper-
ations are in Hot Creek district. Here it owns a number of veins of some prom-
ise, though they have not been remunerative- The company lias built a 10-stamp
mill, called the Manchester. Each stamp is but 250 pounds weight. The mill
lias not been run successfully and is now idle. The. chief - mine of the company

*It should be understood that veins of this width do not contain pay ore all the way through.
Geneiully, the pie runs in streaks or is found in pockets. The thickness of a vein, therefore,
cannot of itself be regarded as infallable .evidence of value.—J. R. B.
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is the Keystone. Upon the vein a shaft was sunk 33 feet in depth, when, after

passing a holy of pay ore, the walls came together and the ledge was lost. Bat
slight excavations have been made to recover it, and all work of the company
lias ceased for the present. There are several other veins in the district belong-

ing to the samo company, upon which work has been done, but while the pros-

pects were encouraging, there were no profitable results.

The district has advantages of wood, which can be procured at $5 per cord;

fine water, a pleasant climate, and is surrounded by good agricultural land.

These, with the silver-bearing veins, will probably, at no distant day, bring it

into notice. mot eiffdsd'iq Ji piorfirgrnr rot lelnv,

Reveille District.—During the summer of 1866 explorations through the

southeastern part of the State were earned on extensively, and many discoveries of

im portanee were made. This region of country had previously been regarded as an
inhospitable desert, and was entered with great caution. The impression of its ster-

ility was found to be erroneous, and it isnow ascertained that north of the 38tli paral-

lel, that part of Nevada, at least, contains but little country that can with propriety

be called a desert. In August, 1866, a party composed of M. D. Fairchild, A.
Monroe, and W. 0. Arnold, discovered an extraordinary outcrop of silver-bear-

ing veins upon the eastern slope of a range next east of the Hot Creek moun-
tains, and about 135 miles southeast of Austin. They immediately proceeded

to organize a mining district to which they gave the name of Reveille, in com-
pliment to the Reveille newspaper, Austin. They adopted the mining law
of the State, and under it claims were recorded and held. The most promising

claims located are the Crescent, August, Mediterranean, Atlantic, National,

Antartic, Fisherman, and Adriatic. Many others are located. The last two
named arc situated on the western slope of the mountain, while the others are

on the eastern side. The rock formation is chiefly limestone, and the metal-

bearing quartz appears in veins or vast beds in the crust and extending

above the surface. These appear of various widths from 20 to upwards of 100
feet. The excavations upon them have not determined their depth, nor whether
they are true fissure veins or detached beds. Being in limestone, and appearing

in such masses at the surface, has given rise to questions as to their true charac-

ter. From the August, Crescent, Fisherman, Adriatic, and others, some ore has

beon taken and reduced at the mills at Austin, producing $150 and upwards to

the ton. The outcropping masses of this district are distinguished for the amount
of silver they contain. There is but little water in the neighborhood of the mines,

but to the west, from seven to ten miles, upon the opposite side of the valley

separating the Reveille from the Hot Creek range, are streams affording waiter

for reduction mills should deep mining fail to obtain water for the purpose close

at hand. Upon one of these streams the Rutland mill of five stamps has been
erected, but as it was prepared only for wet crushing, or from wrant of efficient

management and metallurgical skill, it has not been successful.

Empire District.—Joining Hot Creek district on the south, and about

eight miles, distant from that singula! stream, is Empire district. This was organ-

ized in 1866, shortly after that of Hot Creek. It is represented as containing

valuable ledges. Ore from them reduced at Austin has yielded as high as $'400

per ton. Specimens of great richness are often exhibited, showing chloride,

sulphuret, and native silver. The true character and real worth of the district

off! hid ,nbnvo/T meians lo ajxeq anormv mougiro'mj

Milk Strikes District is in the Hot Creek range of mountains, and south

of Empire. It receives its naifie from the peculiar appearance of tile water
arising from a large spring, which, although to the taste pure, is of a milky
color. Numerous veins have been located, and some good ore has 1 been obtained.

But. liide work has been done in the district, and its true character cannot bo
stated.

,

Some of the veins are regarded as of value by persons qualified Jo judge.

Morey District.—

T

he mineral veins of Mordy districtwere noticed in 1865, by.
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T. J. Barnes, who penetrated the southeastern oonntry. This gentleman made
extensive explorations, and with others organized several districts. Accounts of

these were reported at the time in the Reese River Reveille, hut they led: to no
general occupation of the country, nor to the development of any mines. The year

following Morey district was reorganized, and labor upon some of the veins is now
progressing with fair prospects. It is situated about 100 miles east and a little

south of Austin, on a spur of mountain running east from the Hot Greek range.

It is as yet but little known.
Paukaistagat Distict lies in the southeastern part of Nevada, near the 38th

parallel of latitude, and about 115° west from Greenwich. Its distance from
Austin is estimated at 180 miles. The mines were first discovered in March,

1865, by T. C. W. Sayles, John H. Ely, David Sanderson, Samuel S. Strut,

William McClusky, and Ira Hatch, Indian interpreter. These parties were from
Utah, and were guided to the locality by an Indian. A district Was formed
and many ledges located.* The name given it was the name borne by the

Indians living in an extensive valley lying at the foot of the mountain bearing

1

the mineral
;
the word “pah” meaning water, and “ranagat” any vegetable, as

melon, squash, or pumpkin, growing on vines. It is indicative of the agricul-

tural value of the section. The mountain bearing the mineral was named Mount
Irish, in honor of Mr. Irish, the United States Indian agent for the Territory of

Utah. The place where the discoverers encamped, being at a spring of water
in the valley, was called by the Indians Hiko, meaning white man, and the

village now at that place, and county seat of Lincoln county, bears that name.
The chief physical features of the district are, Mount Irish, a lofty peak attaining

* Messrs. Adelberg and Raymond, metallurgists and mining engineers, of New York, in

a report on .the character of certain silver ores from the Pahranagat district, say: The silver

ores from Pahranagat district, the value of which, as determined by 22 assays made for

F. Prentice, esq., of New York, wilt be found in our certificates, present, with but one excep-
tion, a single typical class of argentiferous rock, viz

:

polybasite, of great richness. This
mineral contains a somewhat variable proportion of silver, although it has a distinct habitus
and chemical character. It is a sulphuret of arsenic (or antimony) and silver, with the for-

mula 9 Ag S -j- As S3
;
but a portion of the silver may be represented by copper, and the

arsenic by antimony, so that the general formula may be given thus : 9 (Cu S. Ag S) + (S'

C S3 As S3
.) The percentage of silver, according to careful analyses made in Europe, varies

from 64 to 72 per cent., and even more.
Pahranagat district, aside from its well-known veins of argentiferous galena, one of which

is represented in the specimens submitted to us, seems to carry in its silver lodes principally

p.lybasite. This mineral must be looked upon, therefore, as the characteristic ore of the
district, and the principal basis of that silver production, which is rapidly springing up in
that rich locality. This mineralogical feature distinguishes Pahranagat from other centres

of silver production, such as the Washoe and Reese River districts'; and will determine for

it a peculiar metallurgical process for the treatment of its ores. We cannot undertake* with-
out a more extended examination, to describe in detail such a process ; and content ourselves
on this occasion with the following brief opinion :

1. In the case of ores of such quality as the samples marked ITampden, Saturn, Mars,
Williams, Moscow, Comanche, Vesuvius, Leonidas, London, Pittsburg, Cliff, Hamburg,
Judson, Steuben, Inca, and Mazeppa, we do not see any objection to the use of the well-

known process of chloritic roasting and subsequent amalgamation, as carried on in and around
Austin; although it is obvious, that only a careful roasting of long duration will convert’

these ores into a form of chlorides for amalgamation.
2. On the other hand, such exceedingly rich ores as those marked Braganza, Exenica,

Gibraltar, and Manchester, would best be beneficiated by the smelting process, the choice of

which is indicated by their very character, and the use of which is especially feasible in Pah-
ranagat, inasmuch as the galena veins of that district furnish the very material upon which
that process is founded. Another most favorable circumstance is the existence of coal beds
in the neighborhood. Although these coal beds, like others of the western coast, belong, no
doubt, to the tertiary formation, they will still be of great value to the mining industry of the

country, especially as they occur within four miles of the lode;

3. In conclusion we desire to say, that most of the specimens submitted to us are obviously
from near the surface ; and, judging from the analogy between the mineralogical character-

istics of the poorer and the richer ores, we regard it as most probable that future develop-
ments in depth will prove all these lodes to curry rich polybasite, which could unquestionably
be more thoroughly and easily treated by smelting than by amalgamation.
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an elevation of 1 1,000 feet alcove the sea, with other hills and peaks constituting

a range of mountains; the Pahranagat valley, of some 30 miles in length and

about 12 in width, a portion of which is agricultural land; and its large and

singular springs. The mountain, as described by Mr. It. H. Stretch, State min-

eralogist of Nevada, “is a mass of white porphyritic rock, the flanks consisting

of a blackish limestone (abounding in fragments of crinoids and corals) overlying

slates and capped with a heavy body of quartzite. On Silver hill and Sanderson

mountain, the outcroppings of the lodes are in limestone. On the western slope

of the range, crystalline eruptive rocks are abundant.”* The trend of the moun-

tain range is north and south, and the strike of the veins is generally northeast

and southwest, with a slight dip to the southeast, or stand nearly vertical. There

have been upwards of 1,000 locations made, the principal of which are the Illi-

nois, List, Orescent, Bay State, New Hampshire, Eclipse, Utah, Ulric Dalilgreh,

and Victoria. Many others are worthy of mention, but their developments are

slight, and the catalogue would be useless.

The valley of Pahranagat lies at an elevation estimated at from 0,000 to 7,000

feet above the sea, but, for so great an altitude the climate is comparatively warm
and pleasant. This is accounted for by its being in a measure open to the valley

of the Colorado and the warm region of the south. Very slight snow-storms are

experienced in winter, and frosts are not severe. Springs and streams afford

water for irrigating a large area, which, with the good soil and mild climate, will

enable it to furnish such products of the farm, garden, and field as a mining

population may require. The springs, of which there are three, Hike, Log'an,

and Ash, are natural curiosities, from the amounts ol water they pour lortb,

being from 1,000 to 2,000 inches, and the peculiarity of their high temperature,

which is from 65° to 75° Fahrenheit. In the neighborhood of each of these are

farming settlements, and at Hike and Logan are small villages. The total

number of inhabitants in the district is now about 300. There are several iamilies

residing in the valley, but no schools are yet established. This section having

been first occupied by people from Utah and the east, where United States leg’al-

tender notes is the currency, this currency is adopted here, and in that differs

from other portions of the State. Early in the present year a mill of five-stamp

capacity was erected by W. H. Raymond, and put in operation; but either irorn

inexperience or bad management it proved a failure, and is not operating now.

Another mill of five stamps, to work the ores of the List lode, has been con-

structed and is more successful, although very incomplete. A 1 0-stamp mill is

* The Mining and Scientific Press, of San Francisco, California, of December, 1865, makes'

the following allusion to the Pahranagat mines

:

We have had placed upon our table some very fine specimens of silver ore from an entirely

new mining district, lately discovered about 100 miles easterly of Mono lake, and at least <5

miles distant from any already existing district. It has been named the Pahranagat Lake

district, the Indian name of the lake and valley near which the mines are located. The

discovery was made in March last, by Messrs. J. Ely, W. McClosky, S. S. febutt, and three

others. The location, as ascertained by running out a line from a known point is m lati-

tude 37° 34' north, and 115° 29' west, which places it in the southeast corner of the State of

Nevada., iii-.v aoiLmjb gnol 'to gnbsao'i 1 n't orno a ylqo indt .anor/dq e . .

The ore from this newly discovered region is mainly silver-bearing, and judging irom

samples of the croppings before- us, tlie mines must prove rich in depth.

Assays have been made by Mr. G. Kiistel from five different samples of ore, taken from as

many different lodes, three of which present marked peculiarities, and duplicates ot all ot

which are before us. We append tlie assays, with a description of each sample

:

No. 1. Principally carbonate of lead and antimony, yielded at the rate of $867 10, in silver,

to;tlie ton of ore. inojcrw :ni; hi srtediio oMil ,e.bsd fnoo 989iii. dnnodflA .boodioddnien adi m
No, 2. Carbonate of lead, copper, and antimony, $2S2 25 in silver.

No. 3. Carbonate of lead and copper, with argentiferous gray copper ore and copper silver

glance* .$3,036 75 in silver. .. .. e -ir

No, 4. A specimen presenting same characteristics as No. 3 yielded at the rateot $.wbo

to tlie ton. iJu’t link .

No. 5. Another specimen similar to No. 3 yielded at the rate of $337 30 to the ton. ihe

two last each presented traces of gold.
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now in course of construction upon the plan of the best mills.; at Austin.. Its

architect and builder is Benjamin Evans, whose, experience gives hopes of suc-

cess. Several attempts? have been made to smelt the ores, some of which bear
considerable quantities of galena, but so far they have proved failures. It is probA-
blo these failures are the consequence of want of knowledge of the composition and
inexperience in the reduction of the ores. They have retarded the development of

the district, and depleted the pockets of the miners.

A remarkable mountain of salt exists about 70 miles south of the mines.* It

is reported to be about five miles in length and 600 feet in height. The, body
of salt is of unknown depth. It is chemically pure and crystalline, and does

not deliquesce on exposure
. to the atmosphere. Like rock, it requires blasting

from the mine, whence it is taken in large blocks as transparent as .glass. This
would afford an abundant supply to the world could it be cheaply mined and
transported, but it now stands in the wilderness,, an object for the admiration of

the chrious, and the inspection of the scientific. The salt to be. used in bene-
ciating the ores, or for domestic purposes, is more easily obtained front the

fields in White Pine valley, where it is gathered ready for the table or the mill.

This salt field is about 60 miles north of the mines on Mount Irish, and from
it salt can be delivered at the mills at Pahranagat at a cost of $40 in coin per
ton. The district receives its machinery and most of its supplies from S,an

Francisco. The different routes from that city are by sea Around Qape ||t.

Lucas and up the Gulf of California, thence in small steamers up the. Colorado
river about 600 miles to Callville,f thence by land about 175 miles; or by
sea. to San Pedro, thence by land via Los Angeles 475 miles

;
or by Sacra-

mento, the Central Pacific railroad, and Austin. The total distance by the

latter route is 650 miles, and freight is taken through at the rate of $200 in coin

per ton. The preference is now given to the land route via the railroad.

Tlie Illinois Mine .—The Illinois lode is
.

situated high up on the eastern
_ — -

•

* Dr. O. H. Conger, assayer and metallurgist, says in a report on the resources of this dis-

“wictpdioa l inm mtmutAon laaoiS out of to ,nofiagivan to bnoji exit fa ohm
“ Timber is very abundant in the mountains of this region, particularly in thosein which the

mines are situated. The water-power is also almost unlimited along the valley streams.
Coupled with these great natural advantages, which are indispensable, are immense deposits
of salt and, the silicate of alumina, and the latter is in the immediate vicinity of the mines..

The outcroppings of it over a very large-extent of country, which are apparent, prove it abso-
lutely inexhaustible. Its capability of withstanding any degree of heat, to the state of incan-
descence, is most remarkable, It possesses the property also of hardening by heating; so

that in a very short period it becomes almost adamantine. Another very desirable property,
as a furnace material, is in its scarcely perceptible expansion and contraction under the most
intense degree of heat or cold. Its constituents appear to be, from a hasty test made, silica,

alumina, magnesia, and asbestus, the two first minerals greatly predominating, and some
strata indicating silica and alumina only. In appearance it resembles chalk, and is as easily

carved into any desirable shape. The strata vary in thickness from four inches to six feet.
“ These varying thicknesses enable blocks of it to be obtained of any desired size, so that

the floors or hearths of reverbaratory and cupelling furnaces, as also pieces entire for the
arches can be obtained whole. This will greatly lessen the expense in the construction of
the furnaces in this district, which are required for the proper -working of the ores, and also

they can bo much more strongly and perfectly built- than with the usual fire brick. Already
it is being carried to different parts of the country for refractory purposes. Mountains of
limpid salt boldly project through the floor of the valley, and in many places from 100 to 200
feet in height and thickness, so that blocks of a ton in weight or more are easily obtained.

One remarkable feature about it- is, that it is -perfectly pure,, containing not a trace of any-
thing but the two elements chlorine and sodium. I believe there is but one,.other placp on
the globe where it exists in such a state of purity in workable quantities, and that is Cracow,
Poland. This is but another evidence of the state of purity in which the force of nature has
left her mineral deposits in this interesting portion of the continent. Native silver. is common
in many of the lodes of this district on the outcropping ore.

V Copper ore, of the sub-oxide and gray varielies, 80 per cent, metal, and also iron ore of
equal richness, are abundant.” ^ . . ,

y

t Callvill'e has been reached with great difficulty by one small steamer
;
but the naviga-

tion of the Colorado to that -point can scarcely be considered practicable for commercial pur-

exw 88iJi4xwjjjp ILexna xix fiIo'° aolita oexxB Jrroda
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slope of the mountain, and is cut through by a deep canon, giving an opportu-

nity to examine the vein, and to open it by tunnels at a great depth. It crops

out boldly, showing an apparent width of from 15 to 20 feet. The vein has been

opened at several places, and found to be valuable. The Illinois, Indiana, Web-

ster, and other veins ©f good repute, are the property of W. H. Raymond & Go.,

'Of-'Notv'Thfle.1 0!“ boInc:

The Indiana
,
on Peters’s mountain, has been tapped by a tunnel of 125 feet,

at a depth of 120 feet below the croppings, showing a pay streak of 6 feet in a

vein of 10 feet between the walls.

The Webster, on Raymond mountain, has been Struck by a Vertical shaft 100

feet below the cropping's, with a pay streak of about 10 feet.

The Alameda Company.—Aids is a New York organization, and owns the List

and other mines. The List is a location of 400 feet in length upon a vein which

extends through several similar locations. In the claim of the Alameda Com-

pany it is most developed, and shows a width of from 5 to 10 feet, beating two

strata of ore, respectively 6 and 18 inches in width. Several tons ot this ore

liave been taken to Austin for reduction, and produced at the rate of $100 per

ton, and a number of tons worked at the Crescent mill, near the vein, yielded

$80 per ton. The developments consist in an incline 23 feet, and a shaft 50

feet in depth, from the bottom of Avhich a tunnel has been run, but it has not as

yet penetrated the vein. Wm. Fleming is the superintendent. The wages paid

for first-class miners in this district are $6 per day in currency. Mr. Xslin, Cap-

tain Dahlgren, and others, are about to commence operations on mines of which

they are owners or agents. The district bids fair, with its mineral-bearing ledges

and agricultural resources, to become one of importance. It is connected with

Atistin by a weekly mail, and the road between the. two places is naturally good,

and has been well improved, so it is easily, safely, and pleasantly passed by

heavy freight wagons and travellers. It lies on a practicable route for a railroad

from the Central Pacific, at several points on the Humboldt river, to the Colo-

rado at the head of navigation, or to the crossing of the Atlantic and Pacific rail-

road, should such a road be constructed.
_

.

Colorado District.—A recent act of Congress annexed a portion of Arizona

to Nevada, and in the section transferred is Colorado district, or the mining region

of El Dorado canon. This is on the banks of the Colorado river, and as yet

has had but little intercourse with the original Nevada. It may not bo regarded

as within the limits of this report to give a description of this district, but as a

step-child of Nevada, it is proper to recognize its existence. It was organized

in 1861, and a large number of claims located bearing gold, silver, and copper.

Northern Mines .—In July of the present year, a party composed of Messrs.

McCan, Beard, Heath, and others left Austin on an exploring tour to the ranges

of mountains north of the Humboldt river. There had been rumors of discoveries

of gold-bearing veins and placers in those ranges, and also in the Goose Creek

mountains, dividing the waters of the Humboldt and Owyhee from Salt Lake.

This part of the country was infested with hostile Indians, and it was regarded as

dangerous to penetrate it. For that reason it had remained unexplored, yeHts

very dangers were inviting" to the venturesome prospector, whose imagination

gave the wild country wealth in proportion to the hardships and dangers attend-

ing its occupation. This party of explorers, consisting of eight men, passed the

Humboldt river, and going north on about the 117th meridian, crossed a range

of mountains, made up chiefly of detached hills or buttes running easterly and

westerly, and when upon the northern slope, about 60 miles from tho river,

discovered gold in placers and in situ.

Tuscarora District.

—

Upon making tho discoveries of gold, the prospectors

organized a mining district, to which they gave the name of Tuscarora. A small

stream running through it northwardly was named McCan. Along this stream for

about three miles gold in small quantities was found to exist. It appears very much
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diffused through the soil from the surface to the depth reached, which did not exceed

five feet. Several ledges, or what are supposed to he ledges, were found, showing

gold. The party returning to Austin with specimens reported their discoveries,

and as is usual upon such occasions an excitement was created, and 100 or more
men, well armed for defence against the Indians, and prepared for prospecting,

immediately proceeded to the new mining region. A large area of country has

already been explored, and mines found in various localities. At the present

time the real value of the discoveries is unknown, as but little labor has been

expended upon either the gold-bearing veins or in washing the soil. The creek

does not furnish water in sufficient quantities for extensive and rapid washing,

and therefore unless very rich deposits are found, it is not probable any large

fortunes will be realized. It is estimated, however, from the prospects obtained

that from $10 to $20 per diem may be made per man, for a score or more of

men. Should the specimens of gold-bearing quartz found be any criterion of

the value of the veins at great depths, they are rich indeed. The geography of

the region is but little known, and it cannot be stated at present whether the

waters drain to the Owyhee sink in a basin of their own, or flow to some branch

of the Humboldt. A short period will determine all such doubts. The country

is described as well adapted for grazing, producing an abundance of grass of a

very nutricious character. There are many valleys of large size capable of cul-

tivation, and which, when the treacherous savage is exterminated or subdued,

and the miners fill the hills, will furnish pleasant homes to settlers.

About 40 miles east of Tuscarora, and on the southern slope of the range,

ledges bearing both silver and gold have been discovered. These discoveries

were lately made. No district has yet been formed. The locality is about 50

miles north of Gravelly Ford, on the Humboldt river. T. J. Tennant and party,

the discoverers, brought specimens of the ore to Austin, where they were assayed,

and showed value. The rock is granite, the veins of quartz running north and
south. This is represented as a good farming and grazing country, with grass

covering the hills like a meadow. Game, as deer, antelope, hare, and several

varieties of grouse, the chief of which is the sage hen, abounds in great plenty.

This new region, which has so long been closed against the pioneer, promises

to become an important and wealthy portion of the State.

The following classification of the minerals which characterize the veins of

Eastern Nevada is prepared by Charles A. Stetefeldt, esq., assayer and metal-

lurgist, of Austin.

CATALOGUE OF MINERALS.

Reese River District.*—Eastern part of Lancler Hill and Central Hill.

—

Pyrargyrie, proustite, polvbasite, and stephanitepredominant
j
tetrahedrite seldom

;

few sulphurets of base metals.

Centralpart ofLander Hill and Union Hill.—Tetrahedrite predominant; pyrites

of iron and copper, galena and blende
;
few polybasite and stephanite.

Western part of Lander Hill and Union Hill.—Argentiferous galena, pyrites

^MINERALS OF REESE RIVER DISTRICT, ARRANGED ACCORDING TO
DANA’S SYSTEM. BY EUGENE N. RIOTTE, M. E.

I. Native elements :

Native gold, native silver, native copper.

II. Sulphurets arsenurets, etc :

I. Binary compounds.
(
oiifi5£H9d ,oio not! oiJotqpsra ,i9qqoa 0*3

1. Stibnite, antimonglance.
2. Silverglanze ; erubescite, variegated copper ore

;
galena, blende, copper glance, stro-

meierite, pyrites, lucopgrites, molyaaenite.

II. Double binary compounds. 'Oni^aui ; tflioooBTiflo ,9 n

Chalcopyrite, pyrargyrite, proustite, fetrahedrite, polybasite, stephanite, fireblende.
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of iron and copper, blende predominant; few tetrahedrite. In most veins above
water level, born silver predominant.

Twist Rives District.

—

Ophir Canon.—Species of tetrabedrite containing

gold and silver predominant; native silver; blende, pyrites of iron and copper.

Summit Canon.—Argentiferous galena predominant
;
native silver, silver glance

;

blende, pyrites of iron.

North Twin River District.

—

Park Canon.—Mixture of pyrites of iron,

pyrites of copper, blende, argentiferous galena, spathic non, native silver, pyrar-

girite, and quartz.

Reveille District.—Argentiferous sulphuret of copper predominant
;
silver

glance, sulphuret of antimony. Croppings contain much born silver.

Philadelphia and Colhmbhs Districts.—Stetefeldtite (new mineral) pre-

dominant
;
galena

;
pyrites of copper. Croppings contain much born silver.

Eureka District.—Argentiferous galena predominant; stetefeldtite.

Empire District.—Stetefeldtite predominant.

Union District.—Stromeyerite predominant; native gold and silver; silver

glance
;
born silver.

Washington District.—

A

rgentiferous galena predominant
;
native silver;

pyrite of iron and copper, blende.

Summit and Big Creek District.—Argentiferous galena predominant
;

pyrites of iron and copper, blende, sulphuret of antimony.

Smoky Valley District.—Argentiferous sulphuret of copper, argentiferous

galena, blende, pyrites of iron and copper.

Bunker Hill District.—Native gold and silver, argentiferous sulphuret

of copper, pyrites of iron and copper, galena.

Santa Ee District.—Native gold; pyrites of iron, copper glance.

Lone Mountain.—Native gold
;
pyrites of iron and copper.

New Pass District.—Native gold; argentiferous galena, pyrites of copper

and copper glance.

Bullion Product.—The actual amount of silver bullion shipped from Austin

to Virginia and San Francisco for the 12 months ending August 1, 1867, is

$1,455,273 60, the greater portion being in the last five months of the present

year. This is ascertained from the way-bills of the express and stage companies.

10 8fl/.QV OiiJ OaI liO llOIii // dll** .MlHu jliJ ±u liijuxtUf

1

* w *

-Iifiom ban 'loynsas ,.pse & .A aoh*sd£) yd Ldicqo'xq ex cbcvo/L xriojasA

SECTION IX I.

THE OVERLAND TELEGRAPH.

The subject of trans-continental telegraphic communication has attracted gene-

ral attention during the past few years, and almost every intelligent person has

acquired some knowledge respecting it. I am induced to believe, however, that

much may still be learned from the practical experiences of operators along the

route. The magnitude of the enterprise, the benefits resulting from it both to

III. Flourids, chlorids, bromids, todios :

I. Binary compounds.

Common salt, kerargyrite, bromyrite, todyrite.(?)

IV. Oxygen compounds :

I. Oxyde binary compounds.

Red copper, magnetic iron ore, hematite, housnanite, pyrolusite, isilomelan, wad, quarz,

opal. ^ap»l^noctuJ08 'aJiacf; ;3

II. Salts double binary compounds :

Pyroxene; rhodonite, silicate of manganese; hornblende, muscovite, feldspar, oligoclas

and orthoclas, tourmalie, chrysocolla ; hiibnerite, tungstate of manganese ; barytes, gypsum,
cyanosite, copperas, glauber salts, apatete, nitre, calcite, carbonate of manganese, clialybite,

spathic iron ore, cerusite, trona, malachite, asurite, titanite, tungstate of lead.

-
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the commercial world and Hie mining community, and the difficulties encountered

in carrying it: into effect .are not yet fully appreciated.

The first practical movement toward the construction of the overland telegraph

was nuide hy California.* The Piacerville and Humboldt Telegraph Company
was Qj?g««E$gfed 'in: ;aradcthe first' pole of the line from Plhcerville across the

Sierra Nevada mountains was erected hn the Ith of July of that year. Inuring

tl^e a^ttimn of the same year the line had reached Cenoa—then in Utah Terri-

tory, now in the State of Nevada^—sand by the spring of 1859 it had reached

Catson^tffem' ^hicli point a biAnch was extended to Virginia Oity soon after the

discovery of the silver mines. .yrrcqni b> deprig

: - This much: of riie line was constructed entirely hy private enterprise! Neither

,St#te: ribr general government afforded any assistance, , though trepeated 'applica-

ti#a was made to both- 'Disagreements between Messrs. Broderick and Gwin,
senators of the United States from California, prevented the passage through

Congress of a bill Introduced by the former in May, 1858, for the Construction

of a trans-continental line between the Atlantic and Pacific Stat4sjn JIMormlQ

, ; ; In April, 1859. the legislature passed ian apt pledging the State to givfe $^000
a year to the telegraph line that should make the. first: connection with an eastern

do Ifldbfiofni'ioqna
t
oldtfwax) aonmL AM.

> ; i

iTwo compames: were encouraged to, enter the list—one via Salt Lake city and
the

,other via Los Angeles and the Butterfield stage route . through Arizona and
Texas.

, ofij uoiamoqua Mooqaoxfl bfixf^a»qmoO dqwigoloT otef8 ofil ycf

The dissensions already referred to in Congress retarded the adoption of any of

flievaea^uEes proposed on the.Atlantic side,, until the 16th of June, I860, when an
"act was passed: directing, the, .Secretary of the .Treasury to, advertise for healed

ipijoposals. to
;

be received for 60 days after the passage, of said act for the use by
j.
the government of a line or lines of telegraph to be constructed within two years

'

frftp,July 31f
I860 1

,
from-some, point on the west line of Missouri,by any route the

cepitisapfori, might select,.; to. San; Francisco, tor .a period of 10 years," arid to award

Itfie contract to. the lowest bidder, provided he did not' require more than $40,000
a year. orexfi .cioas&a odd xii atef harabianoo asvr ft rfguorfefa;

.

Bermissioii. .was, granted to
, the succefesfuLbidder to use fife ten 'years'such public

-lands of. the United: States as..might be necessary for the right., of way and for

tltp .purpose .of - establishing .
stations for repairs, not: exceeding at any one station

prifj, c|uartf4Ws
i

ectiop., anti not to., exceed one in 15 miles oiritlie whole; .average- of

thip. distance. No,. pre-emption. right, to, the., land.was, granted. The contract was
DiqtJp.fie made .untiLthe line:.was in actual operation. :J emfh lo FMc aril nO

,,, .Certain reservations were, .also made,, establishing for the -government a priority

of nse of the line,, free from charge until at the ordinary charges fox private! nies-

sages .the giiip, of ,^40,QQ0, was .reaohpdy'.after, Nyhicll the,excess1 was tq be certified

j ( > ( Jougrcss by, baaba'ibimd avFI .omit &
,,, .FocffTids were rnadfu, in, accordance. '.with' the proposals advertised by the See-

iretary.jcftflie '3fe®§ Ao $25,000, three, of .which were
suhsecpiiently withdrawn,. -

, The highest bid:was, thrit made by Mr. Hiram. Sibley,

which was accepted.,
, jlj&qa ot tdfirx & avsd

t
aoon'r ognvna ro r

at’iosoJ>

i
jT’he, parties reprosea^tqd hy Mr, Sibjey ..piciat .E

,

oohcstor,,,.Nbw.Mbrk,.''and con-

cluded pppji a series of propositions^ .
whjkd) ;they isubmitted .to : the. Pacific com-

panies through , the- agency, ;ql .Jin J.JL ^hd©’p«d(^|bjor.:Iko. err ylbido too

consolidation was; effected do,. Maro]q 186^, between ,aHdhe.:!Ootnpani|BSH©n

,:tl|e Patfi fin coast,, by the purchase; (y^ifofefia .State Telegraph Company
of all tli#; liiifits: belonging- „tp other .

'

cm y may oo'nu to ow Inode
s

, Tfte ,Cad 1 Jbrxfia* . Staff, T^f,g#ih,Qthipaxiy|,wm th^.iohlesfe/tolograph
:

coKbporty

on the Pacific coast, with a capital of $1,250,000, of which Mr. Horace
ti,<?r

,
p

i

s
California, was.

,

president >Jfo vkcqM(iHideni. m •

r.'tin
'

ii tibri u.iHil
'

-Ttotn ‘to oonnJsib r. uJ gu ibrrrbtf) -fintoyed bon inibinA-obmmte
#
E;iroja data piHhlplityla.few ye&raefcwj* in'. th«*8an Evening « Bulletin*
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The Overland Telegraph Company was then incorporated promptly by the
owners of the California State Telegraph Company, also with a capital of
$1,250,000, and under the same board of officers.

On the 1st of January, 1862, the California State Telegraph and the Over-
land Telegraph Company consolidated under the name of "the California State
Telegraph Company, with a capital of $2,500,000.
Thus all the lines in California and the overland line to Salt Lake City came

into the possession and under the direction of this company.
The eastern end from Salt Lake City to Omaha belonged to the Pacific Tele-

graph Company. '
)

:
i, i !,.

Mr. Edward Creighton, a gentleman of great energy and experience, 'was the
constructor of the line from Omaha to Salt Lake City. He performed the duties
of his position with perfect success under obstacles of a most formidable char-
acter.

The California division of the line was reconstructed from Placerville to Fort
Churchill, and thence continued to Salt Lake City under the general supervision
of Mr. Carpentier, who personally visited all parts of the route and gave the
enterprise his earnest attention.

Mr. James Gamble, superintendent of the State Telegraph Companv. a gen-
tleman thoroughly familiar with the details of the telegraph system, who had
the advantage of experience in the construction of every line built in California
by the State Telegraph Company, had the special supervision of the whole work,
and much is due to his experience, energy, and skill.

Mr. James Street superintended that part of the work between Euby valley
and Salt Lake City, one of the most difficult sections on the route.

Mr. J. M. Hubbard superintended the construction of the section from Carson
to Ruby valley.

On the 27th of May, 1861, Mr. Gamble, as general superintendent of tliedine,
started a train of 30 wagons from Sacramento, loaded with wire, insulators, pre-
visions, &c., with three or four hundred head of oxen, horses, and mules

; and,
although it was considered late in the season, there was no stoppage on account
of storms or bad roads. The snows had begun to melt in the Sierra Nevadas;
the mountain streams were swollen into fearful torrents

;
the roads were cut up

into ruts and mudholes, many of wdiich wrere almost impassable
;
and forage was

exceedingly scarce and dear. Some of the wagons were upset, many of the ani-
mals foundered in the mud, but the train went on regardless of every obstacle.
On the 24th of June the first pole was set on the line from Fort Churchill to

Salt Lake, and on the 24th day of October the connection with the city of the
saints was completed.

History presents no record of such a stupendous work accomplished in so short
a time. Five hundred and seventy miles of telegraph line, built through a dreary
desert where wood and water were the exceptions, within the brief space of foul-

months ! Surely if the Americans are boastful in their speech, their acts are
remarkable. Men who build telegraphs across continents, regardless of seasons,
deserts, or savage races, have a right to speak well of themselves.
The number of poles to the mile is from 25 to 30, depending upon the char-

acter of the country; the average length is about 22 feet; and the kinds of tim-
ber chiefly used redwood, pine, cedai’, and tamarack. It is customary to sink
the poles from three to four feet in the ground, according to the nature of the
soil. In soft pr marshy ground they require to be braced. Ordinarily they last

about two or three years, much depending on the climate and durability of the
wood. The best woods used on the California section are said to be the redwood
and cedar. ooaioH ,'iM dohlwlo ,000<"QSS

t
I$ 'ip ffifiq,

Nearly one-third of the poles had to be hauled from the Sierfa Nevada, moun-
tains to Austin and beyond, extending to a distance of more than 300 miles, at
a cost of four to six cents a pound for freight. But this was the least of the

28
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difficulties encountered. Water is exceedingly scarce in these sage deserts, and
it often happened that both men and animals suffered fearfully from thirst. It

was a constant battle almost every step of the way against thcmost formidable

natural obstacles—alkali deserts, scarcity of water, lack of timber for poles and
feed for the animals, nigged mountains and difficult passes. In some places the

sand was so soft and shifting as to afford scarcely a foothold for the poles
;
in others

the ground was so hard and rocky that foundations had to be drilled out or built

around them with stones. During the progress of the work despatches continued

to be regularly transmitted from California to the outer end of the line, where
they were copied and forwarded by pony express to the approaching end of

the eastern division, and vice versa
,
so that scarcely a day was lost in the use

of the telegraph on either side. rtM
{
1M ffiilf .axlmnO

Constant communication was also kept up between the operators at the various

stations along the line and the office of the Company at San Franeisoo, who were
daily advised of the progress of the work.

Poles of sufficient size and strength were very difficult to obtain on other por-

tions of the route.

The cost of transportation was the most expensive item. In the vicinity of

Salt lake this difficulty was in part obviated by the adroit management of Mr.
Street, who had special charge of that section. It was very generally supposed
that Brigham Young, the president of the Mormons, was hostile to the building

of the line through the- Mormon settlements. Mr. Street was well aware that

without his co-operation the difficulties incident to the undertaking would, at

least, bo greatly augmented. He adopted the policy, therefore, of conciliating

the great leader of the latter-day saints—whether by pleasant words or by more
substantial tokens of esteem is still a mooted question. Plis interviews with

Brigham on the subject were highly amicable, and I have heard them graphi-

cally described. Among other things, it is reported that Brigham expressed sur-

prise at being regarded as an enemy of this important and beneficial enterprise.
'A Why should we be opposed to a telegraph line f’ said he

;

11 we have nothing

to fear from it, and everything to gain. It is to our interest, as well as yours, to

have the means of communicating with the outer world. Our religion cannot

suffer from it, and it will certainly be advantageous to our industrial interests.”

Whether this be true or not, it is certain he gave his hearty co-operation to

the enterprise, ordered out men and teams, and cordially assisted in the construc-

tion of the line from Salt Lake City to Deep creek, a distance of 174 miles.

The first through message transmitted over the line, from Salt lake to San
Francisco, is interesting in the above connection :

sfixur s-i9w Sasebo onfaiiT Bflwi orhcief; i odf yab sldo^dmonr tedf nQ .£981
t
9

Great Salt Lake City,
October 24—7 p. m.

To Hon. H. W. CARPENTIER, President of the Overland Telegraph :

Dear Sir : I am very much obliged to you for your kindness, manifested through Mr.
Street, in giving me the privilege of first message to California. May success ever attend

the enterprise. The success of Mr. Street in completing his end of the line-, under many
unfavorable circumstances, in so short a time, is beyond our most sanguine anticipations.

Join your wire with the Russian empire and we will converse with Europe.
Your friend, f W"1

BRIGHAM YOUNG.
rate baa owteiofrr a m 9xh emte ©ifi ‘A noifnoilnm
This was in answer to a despatch from Mr. Carpentier, as follows

j

00 } e ortori

San Francisco, California? g9ri|l

October 24, 1861.

To Hon. Brigham Young, Great Salt Lake City

That which was so long a hope is now a reality. The trans-continental telegraph,isnow
completed. May it prove a bond of perpetual union and friendship between

,

the people of

Utah and the people of California. , r i
'

r
,'

.mofflffloo riaSrigmA orTffo hi;q ttodfo yu& no enil lo ilfgnolHPWl
O'x&df oosionR'iH ius8< hna vdnmO noov/tocf selicci OS of 08 lo oocqa vravo io

r
H
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This was the first through message from San Francisco to Salt Lake City.

The first through message from the Atlantic States contained the following

vnw exit lo qeta yxovo Jaomle alrtncf frmi&noo a anw
1 89l0CJ[ TO Great Salt Lake City,

hQ'o-oxn a October 24tr7;#, hboi

TedflWJ to aoni .mtxrv to ytiyinos
t

ant eeonicromoa xil .aesaififf ifirorfiib him axxiefxxxxoui

ModJool a vleoxBoa broils of as gnifliifa hue tloa oa aaw bans
Colonel. Baker was killed in the battle of , the 21st, while in the. act of cheering on his com-

mand. Intense excitement and mourning in Philadelphia over his death.
nenmjrtoo 89nomqa9D mxow exit xo aae’tgo'xq exlf gnrxuu. .aerrota xlir, STREET.

The line was started from St. Joseph, west, under the supervision of Mr.
Greighton, in the summer of 1860. It was built as - far as Fort Kearney, via

Omaha, that fall, following the north fork of the Platte river. The contract,

however, was not made until March, 1861. During the summer and fall the

work was vigorously pushed forward by Mr. Creighton and his subordinates. It

reached Salt Lake City on the 19th of October, !861, just five days prior to the

completion of the Califdrnftibi^iaieh-OTow xlfgixorta bus esia fxxoioxftxia lo aeloT
Thus, in the language of Mr. Carpentier, 11 that which was so long a hope

became a reality f thus were the people of the Atlantic united to their friends

and fellow-countrymen of the Pacific by an electric bond that annihilated time

audof^aj©eyn«KT9U9g vx9v aew ft *
./xoltoea tedl lo ewxudo Isiopqa bsrf orfw .199tJ8

Congratulations followed from every State of the Union and from every civi-

lized nation of the world. It was the great achievement of the 19th century.

Within a few days after the completion of the line, the secessionists in Mis-

souri tore it down in several places, and for a while messages were sent east via

Hannibal, Missouri, connecting with Quincy, Illinois. Subsequently a change
was made by which a connnection was formed between Omaha and Chicago,

tmnngh loirta. bread ovmf I bxrxs ^oldsoixxxs yldgid 9X9W foardxra oxfl xxo -xrmdghfl
From San Francisco to Chicago the distance is about 2,700 miles by the route

Mttle rskoritxQtt 4M$0QanpGftad aa an babxegeT 'Qcxxaxf Is oarxg

This is the longest circuit on the American continent, perhaps in the world.

For practical purposes it is necessary to repeat at Salt Lake City, Omaha, and
Ghfe^Qxoxuifo'x 'xxjO .bbiow 'xatxxo 9xff dim o.aiiaoitwmmoo lo annoxxx oxff ovnd

Messages either way are rewritten and repeated at Salt Lake City, where an
accurate account is kept between the Atlantic and California offices.

Direct communication between San Francisco and New York has frequently

taken place, but this can only be done under very favorable circumstances, when
there is little or no electrical disturbance. New York and San Francisco held

direct communication with each other for the first time on Thursday, November
6, 1862. On that memorable day the Atlantic and Pacific oceans were united in

the iron bond of matrimony, from which it is to be hoped they will never be
divorced.

0a
• .sWraaS&T JmabattO 3ACto Swabm-vA JiaiTiranxiAO W H iroH rT

The distance is so great, however, and the line subject to so many electrical

disturbances that no battery can be made sufficiently powerful to overcome all

the obstacles in the way of direct communication. For practical purposes mes-
sages have to be repeated at the stations designated for that purpose.

The battery force required for the working of the overland telegraph is small

compared with that required in the Atlantic States. This is in part owing to the

ratification of the atmosphere, and the prevailing absence of moisture and atmos-

pheric electricity; also, in part; to the absence of trees, which in timbered coun-

tries are apt to come in contact with the line and affect the insulation.

At Salt Lake City 50 cups of main battery are used for two wires, one extending

east to the repeating station at Fort Laramie, 500 miles, and the other west to
aiiT a won ex oqmf a gaol oa aaw ihidvr iedT

Experienced operators inform me that it requires double that amount of bat-

tery to work the same length of line on any other part of the American continent.

For every space of 30 to 50 miles between Omaha and San Francisco there
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is an office or repair station, where men are kept for the purpose of protecting

and repairing the line. These men are provided with wires, implements, pro-

visions, &c., and hold themselves in readiness to start out at a. moment’s notice

to any point within their range. The expedition with which poles are reset and
breaks in the wire repaired is almost incredible. An ordinary break seldom detains

despatches more than a few hours. -;r .

'

•
:

So skilled do some of the operators become in the art of telegraphing that

they are enabled to read by the mere sense of touch or sight applied to the wire or

the instrument.; Mr. Sliafiher relates instances in which operators' have read mes-

sages by applying to tlieir tongue a small wire attached to the main line.
.
Still

more remarkable is the fact that a person near by can discover what is passing

by watching the vibrations or electric throbs on the tongue of another. The
communication is imperfect, however, and would scarcely be reliable beyond the

simplest monosyllables. o
,/

Breaks in the line are sometimes very difficult to find. An example is given

by Mr. Shaffner where there was a break between two stations. The line was
carefully examined all the way through. Apparently it was perfect,; yet there

was no communication. By testing from each station it was discovered that the

break was within a space of a few hundred yards. The wire was then carefully

examined, when it was found that a silk cord had been substituted by some
designing person so closely resembling the wire that to the eye it presented no
perceptible difference. «.• •( bia-

As an illustration of the wonderful delicacy of the ear acquired by the ope-

rators, I must not omit to mention one or two facts connected with the working
of the instruments.

r )

'

' Lnn
In large offices where many instruments are at work, an ordinary visitor almost

imagines himself in some extensive clock establishment. There is a perfect

inedley of ticks, as unintelligible to him as would be a bag of shot rained down
over the floor. Yet an operator who has left his seat to say a word to a friend

in some other part of the room suddenly starts back, saying u I am called.”

Among a thousand ticks his particular tick has struck upon the tympanum of

his ear. One cannot but think of the final call which, sooner or later, will be
sent down from heaven to each one of us among millions of busy souls, and yet

be intelligible as this earthly call is to the operator in a telegraph office.

It should also be mentioned, as a characteristic illustration, that operators have
an individuality of style or manner as distinctly marked as the differences in

chirography. For example, a message is being received at the office in San
Francisco from the office in Carson. The superintendent standing by, asks uWho
is that at the instrument at Carson?” The operator replies, u Jones is at it now.
Thompson was at it a few minutes ago.” Presently he adds, “ Smith has it now.”

How does he know all this? Neither Jones, nor Smith, nor Thompson has men-
tioned his name or said a word on his own account, and yet the fact of each

change is perfectly clear to the operator at San Francisco. He knows the style; of

each man. One makes long dashes and quick dots
;
another runs a race between

dots and dashes
;
the third is sharp, clear, and methodical. Each has his indi-

vidual characteristics, which have become as familiar as the tones or modulations

of his voice to the ear, or his handwriting or face to the eye. The language of

sounds is even considered less liable to error in many offices than that of written

signs, and has been of late very generally adopted. .awoff ti an ouivni

East of the Kocky mountains, the poles are often burnt for miles by prairie

fires. The Indians on their hunting expeditions are in the habit of firing the

dry grass for the purpose of driving their game. Once started, the flames sweep
over the country for hundreds of miles. Emigrant parties camping by the road-

side leave their fires burning with little regard to. consequences, and many a mile

of line lias been destroyed through the thoughtlessness of travellers^ who, after

lighting their pipes, throw the burning match into a bunch of dry grass/ if possible,
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, since it presents a peculiar attraction. The passion for destruction is inherent in

man. f and it may he laid down as an axiom, applicable to all races of tho earth,

that where there is a chance of doing mischief free from the restraining influ-

ences of law, by the burning of a prairie or a forest, human nature is not proof

against the temptation. The Indians differ from the whites only in this, that

being an ignorant race, they usually have some object to gain in thus destroying

the vegetation. roe oh hollida 08
During the summer months, the region of country bordering on tho Platte

river is subject to terrific thunder-storms, which sweep over the plains with irre-

sistible force. The earth becomes saturated with heavy rains, and tho poles

being loosened in their foundations, are blown down for miles. Scarcely a flay

passes, in the early part of summer, without a severe storm on some part of the

line between the Rocky mountains and the borders of Missouri. The instru-

ments are “ burned ” by lightning, or the poles swept to the earth, and the insu-

lation destroyed or obstructed. It is extremely difficult to work through the

entire length of the line dining the prevalence of these storms—many times

impracticable for several days. This source of annoyance cannot be overcome

by any means known under the present system of telegraphing.

In the dry deserts of the Great Basin, both east and west of Salt Lake, the

wire has been known to work for miles without interruption, while partially

imbedded in the sand. The heat of the sun absorbs all moisture from the sand

and renders it a non-conductor. quo-en

We thus find a very peculiar combination of obstacles—especially on the eastern

di vision. In themonth of June, for example, the weather at Salt Lakemay be clear

and warm, while the Waschita mountains, lying to thoeast, are covered with. snow.

It may be raining heavily at Fort Bridger, snowing at South Pass, clear at Fort

Laramie, storming and raining along the Platte, and soon to Chicago. But it

is worthy of note that when tho lightning is so terrific at one station as to

cause the operators to leave their instruments in alarm, the operators on either

side are frequently able to continue their communications, the electric current

passing entirely through the storm without any material interruption. Salt

Lake communicated with stations far east of the Rocky mountains, when at

South Pass the operators were effectually cut off.

In the vicinity of South Pass the operators are sometimes u snowed in
v

for

months at a time. All communication with the outer world, save by telegraph,

is-completely cut off. A more isolated life than these poor fellows lead can

scarcely be conceived. Around them as far as the eye can reach the mountains

and plains are covered with snow. All traces of human life are obliterated.

The station-houses are covered up, high over tho roofs, and it is only by cutting

a way out and keeeping it clear that the occupants save themselves from being

-ribtrrMfiailave^riiorid
1

'ton gffirnS! ion ,sonoL rerffleH f eidt ilnirond od seob woH
on One of these stations is situated within a short distance of a point to which

travellers in future ages will probably make pilgrimages, as the Mahometans
now do to Mecca. It is the heart of the North American continent, from which

flow the great arteries of commerce. Wjthin a distance of 200 yards lie the

sources of the Missouri and the Colorado. Here is the true line of division

between the Atlantic and the Pacific slopes. On the one side an insignificant

spring- bursts from the earth. Gathering contributions from every canon and

ravine as it flows, it forms in time the Sweetwater river, which, after a long

and. turbulent career, empties into the Platte, the great river of the plains. From
the Platte the Missouri takes up the current and rolls it onward till it swells

.ontothe majestic torrent of the Mississippi. The Gulf of Mexico receives the

tribute, Up north, into; the Arctic: regions’ fioivs the .
Gulf Sti’eam, which in turn

pays tribute to the shores of Norway and Iceland. Who knows but the Indian

deity of the, 'Rocky mountains! holds convene .with:The old Scandinavian god
Thor, sending him letters of bunch-grass and drift-wood, while in return he
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receives from the winds, or through the flood-gates of heaven ashes from the

Jokuls of Iceland
1

? The idea is not altogether without foundation, hut cannot
in our present state of knowledge he turned to any useful telegraphic purpose.
On the other side, 200 yards distant, rise the Pacific springs, which form the

source of the Green river. From Green river swells the great Colorado, the Red
river of the desert; which, after a long and thirsty career through burning sands
and cheerless wastes, cutting in twain the grim mountains of the Black canon,
receives in its bosom the Gila, or Swiftwaters of Arizona. Freighted with the
red and golden sands of a great interior wilderness, where the Apache and the

Navajo and kindred tribes of wild men still roam, it sweeps onward till lost in

the seething waters of the Gulf of California.

What a magnificent point of observation for the prophetic eye of a poet.

Looking to the east or to the west the new world, with its various races of inhabi-

tants, its scenery, its commerce, its future, lies before him. Starting at this little

group of springs, he could write a thousand volumes and leave “ ample room and
verge enough” for a thousand more, on the great future of this vast continent,

where “no pent up Utica contracts our powers.”

But the operators are generally practical men. In seasons of great severity

they sometimes run short of food, and then they have a hard time. It becomes
a simple question of life or death; starvation staring them in the face, and noth-

ing around them but cheerless wastes of snow. To such perfection, however,
have the company reached their system of operations at the present day, that

instances of prolonged suffering rarely occur. The stations are supplied with
abundant provisions for the winter, and with all the apparatus necessary for

repairing the line. It is only in cases of Indian depredations or some casualty

against which no human ingenuity can provide, that the employes can suffer for

the means of subsistence. As a rule they are comfortably lodged in stockades

or block-houses, well armed with rifles and revolvers, provided with horses for

travelling to and fro along the line
;
and a wagon at each repair station to carry

poles, wire, and implements, so that they are not so badly off as might be sup-

posed. Isolation from the society of then fellow-beings is the most unpleasant

feature in their calling
;
but even that has its advantages. They have abundant

time for study and reflection, and can save a good part of their wages.

On the approach to the summit of the Sierra Nevada, it becomes necessary

to increase the number of stations in consequence of the frequent interruptions to

which the line is subject from falling timber, snow-storms and other causes.

During the winter and spring months the storms are often so violent as to break
down the poles for miles; and when the snows melt, floods and freshets are a

prolific source of trouble. Even the dry season gives battle in the shape of

extensive fires which sometimes rage through the forest, for weeks at a time,

consuming all before them. In addition to these natural obstacles, which are

formidable enough in themselves, the cupidity of man is too . often cast in the

balance against legitimate enterprise. Many apparent accidents to the line have
been ingeniously contrived by speculators in Washoe stocks, for the purpose of

gaining some dishonest advantage. Fortunately the sagacity and energy of

the Telegraph Company have nearly precluded the possibility of cutting off

communication for a sufficient length of time to afford facilities of this land. It

is their interest as well as their duty to preserve uninterrupted communication
for the benefit of the public at large. With this view, stations are established

at intervals of 8 or 10 miles all across the Sierras. One or two men are place*?

at each of these stations, with horses ready to go out at any time on either side

In winter, during severe snow-storms, these horses are saddled ready for use, so

that the employes whose duty it is to repair the line can proceed to the break
without delay. When the difficulty is too great to be immediately remedied by
connection of the wires, the despatches are carried to the first station beyond, and
there repeated for transmission to their point of destination. It sometimes hap-
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pens, during seasons of extraordinary severity, that tlie line is broken down 20 or

30 times in a single day and at as many different points. This is a busy time
for tlie operators. They must be constantly on the alert, availing themselves of

every possible resource that ingenuity can devise. It is not merely a mechani-
cal office, as many suppose. Not only must the operator be skilled in the ordi-

nary details of his profession, but he must have the head to devise, and the hand
to execute in the various unforeseen difficulties which are constantly occurring.

He must be able to act as well as direct—to repair by extraordinary where ordi-

nary means are not at hand. With such men feats are performed almost every day
during the winter of which the public have but little conception. A citizen of

San Francisco telegraphs to his correspondent in Virginia City. In six hours,

let us say, he receives a response. “How is this," he exclaims, “ allowing full

time each way for transmission, delivery, and probable delay, I should have had
this answer at least four hours ago?" He is dissatisfied with the tardiness of

electricity, or the operators, or both. He does not know, and probably would
not believe it if told, that his message passed through ten or a dozen breaks on the

line; that it was carried over several gaps on horseback, through raging floods,

or blinding snow-storms
;
that dangers were encountered and hardships experi-

enced in its transmission from which most men would shrink, unless they found
their compensation in something beyond a monthly salary.

The falling of trees across the line is a source of great inconvenience in densely

wooded countries. Although the wire is not always broken, the insulation is apt

to be destroyed or affected, and thus communication cut off or rendered imper-

fect. Where the poles are far apart and the wires slack, several trees may lie

across the line within a distance of eight or ten miles and still not break the wire.

In these cases it becomes as tense as a piano string and gives forth a musical

answer to the slightest vibration. The repairer usually exercises his discretion

in adopting one of the two alternatives left, either to cut the wire or the tree.

Mr. ShafFner mentions the case of an employe—an Irishman, it is presumed

—

who stood over the wrire while, he cut a tree that lay across it. Relieved of the

pressure that bore it down, the wire suddenly righted itself, tossing the man
about 10 feet in the air. His astonishment may be imagined, but scarcely

described.

The construction of the overland telegraph, under difficulties so numerous
and so formidable, was one of the great triumphs of the present age. When
we consider the vast extent of desert country traversed, the scarcity of material,

the vicissitudes of the climate, and the hostile character of the Indian tribes

inhabiting the wild regions through wdrich it was necessary to pass, the consum-
mation of this enterprise is an event of which the American people may be
justly proud. No achievement of ancient or modern times surpasses it in the

magnitude of the interests involved both to commerce and to civilization. It

was the first grand practicable demonstration of the feasibility of a system by
wdiicli the remotest parts of the earth may be brought into direct and instanta-

neous communication, and thus the bonds of sympathy and interest strengthened

between the various races of mankind.
In anticipation of the difficulties likely to arise between the Company and

t
the public without an explicit understanding of the relations existing between
them, Mr. Garpentier, wdiile acting as president, devoted special attention to the

formation of a code of laws and regulations by which they should be mutually

governed and the interests of each protected. Among the laws devised by him
and passed by the legislature of California, the most important, and that wdrich

most intimately concerns the public, is the act of April 18, 1862. This act

introduces a new feature in the business of telegraphing, a feature not only

novel in ifg conception arid application, but of incalculable importance to the

civilized world—the legalization of messages transmitted by telegraph in their

relation to instruments and apts of law.
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Appropriate provision is made to secure the public against dishonesty and
fraud on the part of the operators and other '-employes. Penalties are imposed

for divulging the contents of messages, changing' the sense or meaning, know-
ingly Sending false or forged messages, appropriating information to private

Uses, wilfully neglecting to send messages, or postponing or sending them out

of order. Also, against fraud by afiy person whatsoever who may open- seals of

messages addressed to any other person, read despatches by means of any machine
or contrivance, bribe telegraph operators to divulge the contents of messages,

damage the line, or otherwise attempt to cut off communication. But the great

feature of the law ' that contracts by telegraph are deemed to be contracts in

waiting, and the signatures thereto are valid in law. Notice by telegraph is

actual notice. Power of attorney or other instrument in writing, duly acknow-
ledged and certified so as to be entitled to record, may, together with certificate

of acknowiedgment, be sent by telegraph, and the telegraphic copy or duplicate

has prima facie the same effect in all respects as the original. Checks, due bills,

promissory notes, bills of exchange, and all orders and agreements for payment
or delivery of money or other thing of value may be made or drawn by tele-

graph, with full force and effect as if written. Persons indicted on oath for, or

accused of, any public offence, may be arrested and imprisoned upon warrant

issued by any competent officer, properly indorsed and directed to such officer

as may be legally authorized to make the arrest. Writs or orders in civil suits

or proceedings may also bo transmitted in the same way. All these provisions

are carefully guarded so as to avoid any infringement upon individual rights,

while they tend materially to promote the public convenience and welfare.

A novel feature in this law is that the marriage ceremony may be performed

without regard to distance. - 1 edf 10 oanol £
Upon the passage of this important act by the California legislature, Mr. Car-

pehtier proceeded to secure the passage of similar acts in the neighboring States

and Territories. On the 17th of October, 1862,. the legislature of Oregon passed
an act embracing substantially the provisions of the law of California

;
this was

followed by a similar act of the territorial assembly of Utah, passed January 16,

1863. As the State of California, always in the lead, wras the first to make a
practicable movement towards the construction of the Pacific railroad, the over-

land mail route, and the overland telegraph, so it has been the first to introduce

this imporant feature in the laws governing the telegraph system. None of the

Atlantic States, I believe, have yet adopted it, but they will doubtless come to

it in time. \ aSkeE—awffioa

A very general misapprehension prevails in the Atlantic States in reference

to the frequent errors and interruptions which have attended-filie working of the

overland telegraph since it went into operation. The inconvenience to which
the public have been .subjected has been patiently -borne, until patience has almost
ceased to be a virtue. The facts of the case are that east of Salt < lake, within

the past four years, Indian disturbances have been a prolific source of trouble.

The stations have been attacked, the liiie broken down, the operatprg-,pipr^a^
and all communication cut offfday after day, week after week, yet California is

compelled to bear a share of the blame. Without attempting to cast any cen-

sure upon the eastern division, which doubtless has done all in its. power tp pre-

vent these interruptions, it has been the good fortune of the California divison,

with the exception of a single outbreak at Ruby valley in 1864, to have had no
difficulty with the Indians.

A marked difference exists between the character of the Indian tribes east

and west of Salt lake. The Atrapahoes, Navajos, Apaches, and Sioux are

powerful, mischievous, and warlike
;

the Shoshones, Bannocks, Pi-Utespand
other western tribes are poor atid less able to cope with the whites. I refer to

the fact as showing a prolific cause of failure on the eastern side to which the

western division is not subject.
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In reference to the operations of the division between Salt Lake City and

San Francisco, there is not, I believe, a line of equal length in any part of the

'world upon which so few errors or interruptions have occurred. The system of

checks adopted is so rigid that it is scarcely possible for an error to pass through

the office at San Francisco. • When there is doubt in regard to a word the oper-

ator causes it to be repeated from the Salt Lake office
;

if still the same and

evidently an error, he causes it to be repeated back from the office in the Atlan-

tic States where it originated. In the vast number of messages transmitted

between Salt lake and San Francisco nearly every error that occurred has been

traced back to the other side.

The greatest trouble hitherto in the working of the California division has

been experienced in the Sierra Nevada mountains. This is now almost entirely

obviated. The company have constructed four separate anddistinct lines from

Sacramento to Carson : one by the Dutch Flat route and three via Placerville,

each of which is in full operation. It is scarcely possible for any 'combination

of circumstances to result in the interruption of communication upon all these

lilies at the same time. to yenoat to yumleb 10

A new and substantial line has been built between San Francisco and Omaha,

following the travelled stage route, making the second line across the continent.

This was commenced as an opposition line by the United States Telegraph

Company, but after completion between San Francisco and Salt lake, was pur-

chased and finished from Salt lake to Omaha by the Western Union Telegraph

pftfnpany. Oibui dove of go oa hoBmug vTuIstbo 9tb

The Western Union Telegraph Company, having purchased a controlling

interest in the California Overland Telegraph Company lines, in June last took

a lease of the lines of that company, and all are now worked under the name

of the former company as their Pacific division. The lines of this division con-

stitute all the wires west of Salt lake, from Los Angeles to a point in British

Columbia 750 miles north of New Westminster, on Frazer river. This extends

to near the boundary line of our Russian possessions.

A new line has been constructed by the Western Union Company from Salt

Lake to Helena, in Montana, via Virginia City, Montana, between 500 and 600

mileaarid^ngfiim'r offionT aril 'io xioxfoxrxfaxroo erlf abrnwol ixiomovom oldjspifoa'xq

Brigham Young has built a line some 400 miles in length, connecting the

northern and southern settlements of the Mormons in Utah.

Telegraphic Connections—Table of distances.

90 fX8TOK>T at aOJatd OKftTR oJn OUT ‘
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• r r. (• Miles.

San Francisco to San Mateo ,. 20

San Mateo to Redwood 8

Redwood to Santa Claraur ^atKiocf- vi - - 9 i21:

Santa Clara to San Jose . .— - 3

San Jose to Ceutreville 16

Centreville to San Leandro - 18

San Leandro to Oakland 8

Oakland to Martinez - 24

Martinez to Benicia . - 4

Benicia to Suisun 22

Suis.uo to Sacramento - -> 45

Sacramento to Nicolaus — .... 26

Nicolaus to Marysville 16

Marysville to Timbuctoo 17

Timbuctoo to Grass Valley 19

Grass Valley, to Nevada 4

Nevada to North San Juan 18

North San Juan to Camptonville 8

Camptonville to Forest City . - .— 26

$fe%Me
no-§ifr fro emlm

Miles.

Marysville to Oriville - - - - - 28

Oriville to Chico — ...bOiU'i- 26

Chico to Tehama — --- 26

Tehama to Red Bluffs— - - 12

Red Bluffs to Shasta 40

Shasta to Trinity Centre - 45

Trinity Centre to Callahans 25

Callahans to Rough and Ready ... 11

Rough and Ready to Fort Jonesi—— 11

Fort Jones to Yreka 18

Yreka to Mountain House 40

Mountain House to Jacksonville —— 22
Jacksonville to Grave Creek 34

Grave Creek to Canonville 34

Canonville to Roseburg. ...— ........ 27

Roseburg to Oakland, O 18

Oakland to Eugene City ---' 58

Eugene City to Corvallis 40

Corvallis to Albany — 10

Albany to Salem 7........ - 7-

^

Joe xoxaxv
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Table of distances—Continued.

Miles.

Salem to Oregon City 38
Oregon City to Portland 13
Portland to Vancouvers 7
Vancouvers to Monticello 40
Monticello to Drews 30
Drews to Olympia 52
Olympia to Steilacoom 22
Steilacoom to Seattle 60
Seattle to Pt. Elliot 35
Pt. Elliot to Tualalup 17
Tualalup to Swinomisli 35
Swinomish to Sehome 37
Sehome to Semiahnoa 28
Semiahnoa to New Westminster 25

Sacramento to Folsom 22
Folsom to Latrobe 17
Latrobe to Shingle Springs 8
Shingle Springs to El Dorado 5
El Dorado to Placerville 6
Placerville to Sportsman’s Hall. J 12
Sportsman’s to Sugar Loaf... 22
Sugar Loaf to Strawberry 12
Strawberry to Yanks 13
Yank’s Station to Fridays 12
Fridays to Genoa 12
Genoa to Carson 16
Carson to Dayton
Dayton to Silver City 5

Virginia to Williamsburg 131
Williamsburg to Unionville 14
Union nlle to Star City 12

Yank’s Station to Glenbrook 17
Glenbrook to Carson 14
Carson to Ophir 13
Ophir to Washoe 3
Washoe to Virginia 12

• Genoa to Wellington’s 40
Wellington’s to Aurora 50

Genoa to Markleeville 24
Markleeville to Monitor 7
Monitor to Silver Mountain 7

San Jos6 to Warm Springs 14
Warm Springs to Stockton 56
Stockton to Sacramento 45

San Francisco to Fort Point 5
Fort Point to San Rafael 21
San Ralael to Petaluma 24
Petaluma to Sonoma 12.
Sonoma to Napa 12
Napa to Suisun 20

Saciamento to Newcastle 32
Newcastle to Auburn 4
Auburn to Colfax 19
Colfax to Grass Valley 11
Grass Valley to Nevada 4

Miles.

Nevada to Dutch Flat 16

Dutch Flat to Donnor Lake 40
Donnor Lake to Steamboat Springs .... 46
Steamboat to Virginia 12

Petaluma to Santa Rosa 17

Santa Rosa to Healdsburg 15

Benicia to Vallejo - 7
Vallejo to Napa ..v 1... 16
Napa toCalistoga 26

Sacramento to Auburn 36
Auburn to Coloma 14
Coloma to Placerville 9

Coloma to Georgetown 9
Georgetown to Todd’s Valley 8
Todd’s Valley to Forest Hill 3
Forest Hill to Yankee Jim’s 3
Yankee Jim’s to Iowa Hill 10
Iowa Hill to Dutch Flat. 10

San Andreas to Copperopolis 15

Folsom to Latrobe - 14

Latrobe to Drytown 14
Drytown to Sutter’s Creek 5
Sutter’s Creek to Jackson 3
Jackson to Mokolumne Hill 5
Mokolumne Hill to San Andreas 9
San Andreas to Murphy’s •- 1(5

Murphy’s to'Columbia 12
Columbia to Sonora 7

San Jos6 to Gilroy 30
Gilroy to San Juan, S 12
San Juan, S., to Kingston 130
Kingston to Visalia 25
Visalia to Fort Tejon 125
Fort Tejon to Los Angeles 110

San Juan, south, to Watsonville
Watsonville to Santa Cruz
Santa Cruz to Monterey

OVERLAND.
i- c j<7 . A. 'Oil;

~
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Carson to Dayton 13
Dayton to Fort Churchill 22
Fort Churchill to West Gate 69
West Gate to Austin 69
Austin to Grubb’s Wells 51
Grubb’s Wells to Ruby Valley 62
Ruby Valley to Egan 42
Egan to Deep Creek 74
Deep Creek to Fish Springs 52
Fish Springs to Fort Crittenden 99
Fort Crittenden to Salt Lake 42

Swinomish to Fidalgo island 15

Fidalgo island to San Juan island ..... 12

San Juan island to Victoria, V. 1 20
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ARIZONA.
SECTION I.

GENERAL FEATURES OF THE COUNTRY.

To be understood and appreciated, Arizona must be taken as a whole. Those
who know it only as 11 the Gadsden purchase,” those who have no knowledge of

more than the Colorado river district, or who are only familiar with the central

and northern regions, cannot form a correct idea of its resources and capabilities.

The general lines of the Territory are thus defined in the organic act approved
February 24, 1863 :

All that part of the present Territory of New Mexico situate west of a line running due
south from the point where the southwest corner of the Territory of Colorado joins the
northern boundary of the Territory of New Mexico to the southern boundary line of said

Territory of New Mexico.

In other words, all of New Mexico, as formerly existing, between the 109th
degree of longitude and the California line, embracing 120,912 square miles, or

77,383,680 acres, a district three times as large as the State of New York.
The mountain ranges are a prolongation of those which, southward in Sonora,

Chihuahua, and Durango, have yielded large quantities of the precious ore, and
which, northward in Nevada, are attracting the attention of the world with their

wealth. The general direction of the mountains and quartz veins is northwest

and southeast, and there are numerous parallel ranges which form long valleys

in the same direction.

The Territory is divided into many mining districts, but as these are liable to

be changed at any time, the mineral regions will be defined under three grand
natural divisions, viz :

u Southern Arizona,” “ The Colorado River,” and u Cen-
tral Arizona,” referring within these districts to the various streams upon which,

or near to which, the placers or lodes are located, as affording the most definite

description for permanent reference that can be given.

SECTION II.

SOUTHERN ARIZONA.

This part of Arizona, known as the Gadsden purchase, was the earliest

occupied by the Americans, and is still the best known. Until the beginning
of the war it was the favorite overland mail route to the Pacific, and it is still

considered the easiest stage route across the continent. Its mountains are nearly

all mineral-bearing, and silver lodes near to the Sonora line have been to some
extent worked. 83 oJ Juio*! Ho’-

The principal towns of southern Arizona are Tucson, on the line of the over-

land mail route, and Tubac, 52 miles south. Both have long been in existence,

and are situated upon the Santa Cruz river, which, rising in Sonora, runs nearly

directly north until it reaches the Gila river, near the Maricopa wells. The dis-
xances from Tubac, which may be considered in the heart of the mineral region

)f southern Arizona, are, by the usually travelled roads, as follows : San Fran-

cisco, 1,074 miles; San Diego, 510 mil6s
;
Fort Yuma, 330 miles; El Paso,

389 miles; St. Louis, 1,770 miles. Towns in Sonora, Mexico—Santa Cruz,

54 miles
;
Magdalena, 51 miles; Altar, 95 miles; Hermossillo, capital of Sonora,

229 miles
;
Guaymas, port of entry of Sonora, 329 miles

;
Libertad, on the Gulf

of California, 180 miles.
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The ores of silver found in southern Arizona are argentiferous galena, native

silver
}
auriferous sulphuret of silver, black sulphuret of silver, sulphate of Silver,

sulphate of ii’on combined. The ganguc is usually quartz or feldspar. The
ores of copper are usually the sulphurets, principally gray.

Nearly all the silver and copper lodes show traces of gold, and placers have
been found at many points, but have not proved sufficiently extensive to attract

much attention. yltate a oa3 bragar nl

While, owing to Indian disturbances and the consequent high prices, and other

serious impediments to mining operations, most of the lodes in southern Arizona

are now temporarily abandoned, no one familiar with them doubts that some of

them are valuable, and must eventually be worked with profit.

The Colorado Mine.—This mine, otherwise known as the Heintzelman,

(in honor of General Heintzelman, United States army, who was among the first

of the American owners,) is situated on the south side of the Cerro Colorado
mountain, about 22 miles west of Tubac by way of Sopori, and eight miles

north of Arivaca. The lode runs nearly north and south, and may average 22
inches in thickness. It is about 2,000 feet in length, and is distinct and separate

from the porphyry rock on both sides. Mr. Sam. F. Butterworth, who, on behalf

of the owners in New York, examined the mine in the winter of 1863-?

64,

reported as follows

:

The principal ore in the depth is silver-copper glance—containing an average of six per
etent. of silver ; this is accompanied by argentiferous gray copper ore, which averages two
per cent, of silver. These minerals are very unequally distributed through the quartz ;

their

presence in greater or less quantity determines the value of the ore ; at the present level they
constitute about seven per cent, of the ore fit for reduction, making its value about $120 per
ton ; at a higher level the ore contained fully 30 per cent, of these minerals.

Guido Kustel, who reported upon the property at the same time, says:

The main shaft, 6 feet by 12, well timbered, and furnished with substantial ladders, is placed
On the east side of the lode, which pitching east, changes the inclination in the deph, so that the

shaft, which was calculated to strike the lode at 160 feet below the surface, may not reach it

before 400 or 500 feet depth. The distance from the shaft to the vein, below the present work,
is less than 30 feet. 'to eisl&V

There are other shafts, and some tunnelling and drifting, and the depth of actual

working is about 120 feet. Mr. Kustel further says

:

The characteristic feature of this mine is the rich ore which shows everywhere. The prin-

cipal ore in the depth is silver-copper glance, containing from 2 to 10 per cent, of silver,

accompanied by argentiferous gray-copper ore, with from one to three per cent, of silver. On
the more or less abundant appearance of these two minerals in the quartz, the richness of the
ore chiefly depends. The distribution in the quartz is very unequal, sometimes in small par-

ticles, and sometimes more massive. This last, representing the first class, when selected

was formerly obtained ; about 30 per cent, of the whole mass of ore is fit for reduction ;
but

at the present level only five to eight per cent., so that over the average of the ore cannot be
estimated much over $100 per ton. This estimation refers to the vicinity of the main shaft

for about 200 feet in length. North and south of this part, the quartz prevails, making the

J^evpooreR) lo eavoTg dnw eelinx zia •

Near tbe Cerro Colorado mine, and upon the same property, are other promising

lodes. Mr. Kustel refers to one of them

:

In Arivaca, a few hundred yards east from the lead mine, a quartz lode, “ Mina Blanca,”
is found, (discovered long ago,) in which rich silver ore occurs. This vein was opened only
about nine feet deep, and never further prospected. Mr. Iliggings is informed of this mine.
It is very probable that more good veins will be discovered yet in the neighborhood of the

Colorado mine, such as do not crop out. Till now not much attention has been paid to this

kind of prospecting. The best mines in Santa Rita are those lately discovered, of which
no outcropping was to be seen. This was also the case with the Heintzelman lode.

801JaneJStrailiv IIOIIL t>J DOixoiU* «unil ru attorn ^nmv.u ohj 0Uv'es"

Regarding wood, water, and the process for working the ores, he says : l i

For about 20 miles round Cerro Colorado there is very little wood, but sufficient to supply
a limited steam engine for hoisting the ore. Water is also scarce. The shaft at 100 feet

depth gave as much water as was required for about 100 men and animals. edT .laqqoe-
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If the same quality of ore he found deeper in the Colorado mine, and this doubtless willffie

the case, the amalgamation in pans by way of roasting cannot be recommended on account
of the copper which would enter the amalgam to from 600 to 800 per Cent. The smelting of
the first-class ore cannot be introduced for want of lead ores. The richest ore was melted
tormerly with from 200 to 300 per cent, of lead ore. It was procured from the lead mine in
Arivaca. This mine, however, did not yield as much ore as required. Some lead ore was
obtained from the Patagonia mine, under conditions that 85 per cent, of the silver contained
in the lead ore had to be returned to the Patagonia mine free of cost.

In regard to the scarcity of wood or fuel generally, whatever location may be selected, it

appears that for the Colorado ores and circumstances, two methods of reduction should be
adopted : First, amalgamation in barrels

;
and second, amalgamation by patio.

The following is a report made to the Sonora Exploring and Mining Company
regarding the Cerro Colorado mine in 1861, by Colonel Talcott:

Report showing the quantity and value of silver ore yielded by the Heintzelman
mine, how disposed of, and where that on hand is situated on the 1st of July,

jjlSUO. fiisimrotfi
Pounds'.

Sold and taken by purchasers to Sonora .. .. ,.. 3, 880
Seut by the company to San Francisco 44, 037
Sent by the company to Cincinnati 1, 400
Smelted by the company 18, 991
Reduced by amalgamation at the Arivaca works of the company 586, 700

Total sold and reduced 655, 008

owi 89nimvii liaidv.
- ,erc raqqoo afloialihrsg 70 beiueqaioooe ar shit :

Remaining at Cerro Colorado 129, 500
On hand at Arivaca - - 443,700

Total ore on hand 573,200

Total product of the mine - - 1, 228, 208

The 655, 008 pounds sold and reduced yielded the company $45, 010 23
Allow for ore on hand $90 per ton 25, 794 00

Value of ore raised - 70, 804 28

anion do dhjob odt bait .'ruiillrifo bait gnHfonnal omoa has .ailada xodio oxh onuiT

General Heintzelman stated in a letter from the mine, dated 1S58, that all the

ore smelted to that date yielded $920 per ton. Herman Ehrenberg, civil and
mining engineer, wrote from Tubac in 1859 that 75 tons smelted or reduced in

various ways yielded 641,180 in silver, or an average of $549 per ton. .

The Arivaca ranch, upon which the Cerro Colorado mine is situated^ com-
prises 17,000 acres, and was famous in the days of the Jesuit missions. It is

thus described in the report of the engineer who first surveyed it

:

>d ionan‘> mo edl lo evcwvit aril revo d/srfi og ,.inee iecr Myra of evri ylno eve! insaoiq srti te

The Arivaca has much beautiful meadow land, fine pasture on the low surrounding hills

for thousands of cattle ; live oak grows in the gulches, mesquite on the hills, and on the

lower ends of the streams it is thickly lined for five or six miles with groves of cottonwood,
ash, walnut, and other useful woods for farming and mining purposes, in sufficient quantities

to answer all demands.

On and near the ranch a number of silver lodes have been taken up. Upon
the Euriquetta some expensive machinery was erected several years since, but

like that upon the Heintzelman mine it is now idle. The lodes are probably

too small to be profitably worked until mining can be conducted at less expense.

Santa Rita Mines.—These mines are located in the Santa Rita mountains,

some 10 miles east of Tubac, and 50 miles south of Tucson. Mr. Wriglitson,

agent of the company owning most of them, thus referred to their characteristics

in a report made in 1859 :

The ores of the Santa Rita mines are suited to both smelting and amalgamation. The smelting
ores are those in which there is a large admixture of,lead or very rich sulphuret of silver and
copper. The amalgamation ores are' those where the salts of silver and copper predominate.
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The Crystal and the Ercarnacion mines yield smelting ores. The Bustillo, the Cazador, the

Ojero, and the Fuller mines yield ores which by assortment can be treated 1$ both processes.

1 he Salcro yields amalgamation ore. r r
f>atoa*rfl

Raphael Pumpelly, mining engineer, made an elaborate report in 1861, from
-which the following extracts are taken :

'

The veins of the southern spur of the Santa Rita occur in a feldspathic porphyry, charac-
terized by the absence of quartz, and presence of hornblende. They are not isolated occur-

rences, but, as is usual with true fissure veins, appear in groups. Indeed, the entire range
of hills, from the point of the Salero mountain to the Santa Rita peak, is an extensive net-

work of lodes. They differ but little in the character of their outcrops, usually more or less

porous quartz, blackened with oxide of manganese, or reddened with that of iron. Frequently
green, blue, and yellow colorings betray the decomposition products of our argentiferous

fahl ores. There is no reason for doubting that the great mass of these are silver leads, while
at the same time there is the weighty argument of analogy in favor of such a supposition.

The different leads present a remarkable uniformity of character. Having nearly all the

same general direction, they also possess the same combination of minerals. Many of them
have been prospected by small shafts, but there are hundreds apparently equally good that

remain intact.

Gila or Ojera Vein.—Direction north 69° east, south 71° west; inclination 81°. More
work has been accomplished on this than on any other belonging to the company. The old

Ojero and the Gila shafts, two frontons at the latter, and a small prospecting shaft, have been
opened on it. In the beginning of 1860 good ore was discovered in the outcrop, and on exca-
vating. a rich deposit of galena and fahl ore was found.

The Salero lias a different direction from any known vein of the district. Its course being
about north 35° east, its continuation northeast must intersect that of the Gila. It is well
defined, and presents every indication of a good vein. It possesses a shaft 69 feet deep,

admirably equipped, and timbered in a very substantial manner.
The Crystal has a direction of north 85° east, and is one of the best defined leads that

have been opened upon. A shaft 34 feet deep and 24 feet of fronton have been accomplished.
The ore is abundant, and being almost massive sulphuret of lead, will be of great value ii»

smelting. It is associated with copper pyrites and zinc blende. Although the last nametl
mineral is an unwished for ingredient, occasioning much trouble in the furnaces, still this

difficulty can be to a great extent overcome by a careful separation.

The low yield of silver in the crystal undoubtedly arises from the absence of argentiferous

fahl ores, but I do not doubt that these will make their appearance, and with them an increase

in the amount of silver. Should the ore continue as abundant as it is at present, or should
there be an increase in the lead ores of other mines, it is probable that the reduction works
would yield an excess of lead and litharge over the amount needed for their own use.

The Buenaventura is one of the most interesting leads belonging to the company. A
remarkable characteristic of this lead is the great facility with which the silver in its minerals
can be extracted. Of this the following experiments will give an idea. A trial was made
in the patio, and from what I can learn, from about 400 pounds of average ore, 20 ounces of

silver were obtained. From another made on good ore, (IQ pounds,) 1.5 ounce was the
result, being at the rate of 336 ounces to the ton.

The ores of the Santa Rita mines fall into two classes, lead ores and fahl ores, considering
them mineralogically ; or into three, when classified according to the metallurgical process
best suited to them in this country.

1 . Smelting ores
;
galena and such fahl ores as are too rich in silver to be subjected to

other processes. r. r „ T „ n- •> "H twHr
2. Refractory amalgamation ores, containing a certain percentage of lead, and requiring

to be roasted before reduction, whether this be, accomplished in the patio, the barrel, or the

salt process.

3. Ores containing rich fahl ore, native silver, sulphuret of silver, and other simple or com-
plex salts of this metal, with little or no lead, needing no roasting for the patio, and no magis-
tral, or but very little. 3JOTW fmsrugno giiifliffl iwi u ft Ig 1 1u nut)m
Under the first two heads come the products of all the mines excepting those of the Buena-

ventura and Mascasa, which fall almost entirely into the last division.

Nearly all of the ores will require a mechanical preparation before they can be submitted
to the different processes. The more massive lead and fahl ores, with a small percentage of

quartz, need simply a separation by hand. The amalgamation ores require crushing and
grinding, and the majority of the smelting ores demand both crushing and washing to, free

them from useless gangue.

Tlie old ranch of Tomacacori, two and a half miles south of Tubac, is claimed

by the company owning most of the Santa Rita mines. It was the seat of a
Jesuit mission, and the ruins of a splendid chinch pdifice are still to be sden upon
it. Water for working the mines is found at this ranch on the Santa Cruz, and
at one or two points ©n tWiSonoitewim JAmmonooo bos atrobihu}, robuu alduifforq abaca
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Sopori,—The ranch of Sopori, a noted property, lies south of the mission of

San Xavier del Bale, nine miles south of Tucson, where is a costly church edifice

erected nearly a hundred years since, and remarkable for its architectural sym-
metry and beauty. The Sopori ranch, through which the Santa Cruz river runs,

has been thus described :

Besides the bottom lands on the estate, which are partially wooded, a large portion is cov-
ered with a dense forest, chiefly mesquit or locust, ( Algarobia grandulosa

, ) while along the

margin of the river are found cottonwood, sycamore, ash, and walnut trees ; but the mesquit
is the timber par excellence

,
on account of the many uses to which it may be applied.

In the mountains, on the extreme eastern portion ot the estate, is pine timber. Between
the timber lands and the mountains are large tracts of grazing lands, unsurpassed in the Ter-
ritory for their excellence. The arable portions, before referred to, though limited, are adapted
to the cultivation of wheat, corn, bardey, ,and other cereals

;
and to the fruits and vegetables

of the southern States. On the grazing lands innumerable herds of horned cattle, horses,

mules, and sheep wrere formerly raised, when the great haciendas and missions were in a
flourishing state.

The Sopori Silver Mine, upon the ranch named, has been somewhat
developed by a Xew England company. In 1859, Frederick Brunckow, geolo-

gist and mining engineer, made the annexed reply to a letter of inquiry :

In answer to your inquiries about the mine and ranch of Sopori, in the Territory of Arizona,

I have to say, that I am familiar with said mine and ranch, from a three years’ residence

in the vicinity as chief engineer of the Sonora Exploring and Mining Company, at Cerro
Colorado.

I have made several assays of the ore from the Sopori mine and found them to yield from
10 to 15 marcs per cargo. The ore can be treated successfully by amalgamation, with the

barrel process. The mine is well located, being near wood, water, and gi'ass, the three

necessary elements to its successful development.
There is a small quantity of agricultural land in the vicinity, and an immense range of

excellent pasturage. On the Santa Cruz river, near by, great forests of mesquit timber pre-

vail. The roads are the best natural roads in the world.
There may be other mines in the vicinity of Sopori. I have examined some outcrops in the

vicinity, w’hich proved to be argentiferous galena. Gold has been washed in t* is vicinity

during the rainy season, and is to be found in the Tenajas mountains.
Pine timber for building purposes can be obtained from the Santa Kita mountains, on the

east of the Santa Cruz valley.

Sopori is one of the best locations in Arizona for mining, trading, farming, and stock
raiisingnsqmoo edl ot gnigaolad ebsdl gahasrolfl! i.eora adi lo aao at AduTKavAnatJS atfr

Mowry Mines.—This well-known mining property has perhaps been more
continuously and successfully worked than any upon the Sonora border. Some
$200,000 is said to have been expended in the purchase of the property, the erec-

tion of reduction works, houses for laborers, and everything necessary for an
extensive and permanent establishment, including steam engine and mill, The
district is finely timbered and watered, and proverbially healthful. Twenty-five
tons of the ore were sent to Europe in 1862. The result, (says Mr. Mowry,) was an
offer of <£50 sterling per ton for the ore as it ran, properly cleaned. Some bars

of lead and silver from the reduction works sold in England at $200 per ton,

and many have been reduced at the mines, in an English cupel furnace, to sup-

ply silver for the payment of current expenses.*

F. Biertu, metallurgist and mining engineer, wrote a report upon these mines
in February, 1861, from which the following extracts are taken :

Instead of finding, as I expected, barren mountains, as at Washoe and Mono, I gazed on
beautiful landscapes and a country covered with trees of different kinds, with fertile lands
perfectly watered. True it is that' the nearest neighbors, the Apaches, are far from being
even equal to the Patagonians ; but this, it seemed to me, could not be a reason for giving
to such a beautiful spot, which in spring must be covered with flowers, so savage a name.

*• * if ¥ if if if if

The property, containing about 500 acres of land, is situated 10 miles from parallel 32° 20'

* All the reports made upon this mine are, in my opinion, to some extent exaggerated. I

visited it in 1864, and found that the average of ores ranged at $35 to .|40 per ton. The
lode averages about four feet in thickness. The mine has never paid expenses, but might be

made profitable under judicious and economical management.—J. E. B.
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north latitude, which forms the limit hetwepp^ Arizona, and Mexico, »2p0miW from Fort
Buchanan, 14 from the town of Santa Cruz, in Sonora, and at an elevation of 6, .160 feet from
the level of the sea ; and a good road, 280 miles in length, and which, with a little repair,
might he mtpie excellent, plapes it in direct communication wMi -Guayinasl By this rotite
freight- from San Francisco to the mine does not go beyond five cents per pound. The mine
is situated on the last hills forming the eastern slope of the Sierra de Santa Cruz, and is bounded
on the northeast by extensive plains covered by the mesquit and' oak trees, which reach the
line of Sonora, whose elevated mountains rise in the horizon. Between these filains and the
mine is to be seen the Sierra Espuela', Palled also Wachuka mountains.

d he road leading to the mine from Fort Buchanan crosses a range of hills and mountains
completely covered with oak, pine, sycamore, poplar, willow, and hazlenut. The land and
the hills; --around the mine are covered with green oak, cedar, pine, and manzanitas. The
whole country abounds with rabbits, quails, and wild- turkeys. It is not a rare occurrence
to meet droves of deer and antelope, numbering from 25 to 30. oo'i :

Oil?

4&Y as S.oh oa 3o& ai Ji i%n0dMe)*t
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The principal lode of the Patagonia mine is composed principally of argentiferous galena,
and runs south 85° east. Its thickness, which increases as it dips in the earth—now 83 feet
in depth is of about three feet Three small veins, excessively rich, cross each other in the
main vein, all running in different directions. The size of these small veins varies from 10
to 19 inches. Other veins, whose outcroppings are visible on the top of the hill, and which
run in a parallel direction at a great distance, will, according to all probabilities, >be met with
as the working of the mine proceeds. The galena of the principal vein contains a small
quantity of copper and arsenic. It seemed to me that I detected appearances of zinc, but I
had no means to ascertain the fact. An assay of the different ores has given' results varying
from $8Q to .$70,<3 in silver per ton, and up to 62,per cent, of lead. Their reduction is of the
utmost facility. , n ,

,c. t>Pt\ mihtt

Guido Kiistel sent the following condensed report upon the Mowry mine from
San Francisco to .New York by telegraph, in April, 1864 :

I he iode, which is over 14 feet wide, runs east and west, between limestone and granite-
like porphyiy. It consists of sulphurets and carbonates of lead iii manganese, often pure,
containing iron, frequently in large chambers. Its great advantage is the presence of iron,
manganese, lime, and lead, so that the necessary fluxes are in the ore in abundance. The
greatest depth worked is 180 feet. There are four galleries.
The piesent style of furnaces and system of purification are more like wraste than rational

'V<
rni

Nevertheless, these furnaces paid all expenses, with J 20 men employed.
The present expense of working six tons per day is $15 per ton. There are many thou-,

sand tons of rock out in front of the main shaft, half of which is fit for melting after very
simple concentration.
Wood is abundant. Live oak costs $1 75 a cord.
With iurnaces four feet square and ten feet high, and with proper treatment, more silver at

less expense could be extracted. The best ore produces $350, the poorest $50 per ton. But,
even leckoniug mining and reduction at $20 per ton, facts and calculations show that the
net profits of one day’s work of 20 tons will be Ahr hiteti

A statement from Mr. Mowry, later in 1864, says the lode lias

Much increased in width and richness at the great depth of over 200 feet. The vein often
spreads out into chambers of pure ore of great size, no gangue appearing between the side
walls. Two peons have taken out 10 tons of rich ore in one day’s work.

Olive Mile.—

H

alf a mile west of the Mowry mines is tlie Olive lode, of
argentiferous galena. Three shafts of 30 feet each have been sunk, in it, and
the lode shows a width of 14 inches. The ore worked to this time has erven
from $50 to $100 per ton.

T-aiif
Sajt Antonio Mine.—

T

his mine is distant about six miles southwest of the
Mowry mines. It was discovered in 1862, and has been worked to some extent.
Its oxes are described as carbonates and sulphides of lead, the latter occurring
in segregations. ‘ **ra ,

JtnyJi grew jlxjjiigwfuj io amt A jaasdUff JL

The veins in which these ores are found is composed of decomposed garnet, followed
along some portions of its line of strike by limestone, bounded by a country formation of
teldspathic ana granetic porphyry. This vein varies on the surface from a few feet to 12 or
llTefcfcin width. -V imisb nsawwwr

Ihe Empire, the Eagle, the French, and the. La Esperanza silver lodes, in
the same vicinity, have been sufficiently opened to demonstrate the existence of
aigentiferous galena in quantities and of a grade that may eventually pay.
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The Guai.ota lode, four miles west of the Mowry mines, is a lode varying
from one to six feet in width on the surface. At the bottom of a shaft of 60
feet there is a vein of metal three feet wide. The ore is chiefly sulphurets of

silver, and there are traces of gold. f,3 80<>D oaij“ ® 0
.

The Fresxal lodes are about 60 miles west of Tubac, in the Baboquivori
range. The country is very rough and broken. At places wood, water, and
grass may be had, though generally scarce. The ores are sulphurets of silver,

and argentiferous galena, black and brownish ores. The chief lode, called the

Prieta or Ajax, has bold croppings, and is at places 10 feet in width. The
lode has been traced for six miles. Twenty tons of the surface ore, reduced by
the Patio process, gave $30 to the ton the poorest, and $45 the best. The
size of this vein, (although it is not so rich as others already discovered,) with
some facilities^for working, will probably make it valuable. Three other veins

have been worked in the Fresnal district, (so called from an old town now
abandoned,) viz : the Colorado, and two not definitely named. Ore from the

Colorado yielded $75 to the ton.

The Cababi Mixes are in a district some 75 miles northwest of Tubac, in

the Cababi mountaims. The veins are not large, but are moderately rich-.

The ores are of silver in sulphurets, (amalgamating,) and have thus far been
reduced by the Patio process only. The Picaclio mine, sometimes called the

Padreas mine, has a vein about three feet in width. It has been worked for

many years, and the average yield of the ores has been about $80. It is esti-

mated that the present owner has extracted $50,000. Mexican labor only lias

beeen used. The Tajo, the Providencia, the Tiger, the C-obriza, the Cokespa,
and the Bahia mines, in the immediate vicinity of the Picacho, are well spoken
of. Some 50 tons of the Cobriza ore, (selected,) sent to Europe via Guaymas,
and reduced by the best process, brought $550 per ton in silver and copper.

Eight tons of selected ore from the Picacho, sent at the same time, yielded

$1,200 to the ton. Mr. Pumpelly says of the Cababi lodes:

The veins which I observed occur in a quartsiferous porphyry and in an amygdaloid rock.
This latter has a brown compact base, containing numerous acieular crystals of triclinic

feldspar, and calcareous spar in impregnations and small threads. Cavities, some filled with
quartz and others with delessite, are frequent.

A great number of veins of quartz and barytes occur in these two formations, the latter

seeming to prefer the amygdaloid rock. One vein of barytes, containing a “bonanza” of
sulphuret ot silver, was found and worked by the Mexicans, and several specimens of heavy
spar associated with silver glance from various localities were shown me.

The Fresnal and Cababi mines are in the country of the Papago Indians, a
branch of the Pimas, who have always been friendly to the whites. Hence
operations upon the mines have not necessarily been interrupted. Mexican and
Indian labor may be had at from $15 to $30 per month, and provisions may be
brought from Sonora at low rates, flour seldom costing over four cents per pound.

While water is scarce, there is sufficient for mining, and in the shafts of the

Picacho lode there is now so much that pumps are needed.

At Quijota, west of Cababi, are gold placers (dry washings) long worked by
the Papagoes, and now worked by them and at times by Mexicans, w7itli consider-

able profit. Large pieces of fine gold have been extracted, and the gold gen-

erally is coarse.

Sierbiti Mixes.—These mines are in the Sierriti mountains, about 30 miles

northwest of Tubac. They are of argentiferous galena. Work has been done
upon the Benton, Belcher, and other lodes. There is an old gold placer at the

west end of the mountains, long worked by Mexicans. In the vicinity is an

abundance of water and oak timber, and some gold placers worked before the

discovery of gold in California.

Ajo Mixes.—These copper mines, sometimes called the Arizona mines, are

situated northwest of the Cababi mines about 60 miles, and 40 miles south of

the Gila river. The ores are principally of red oxide, malachite of copper, and

29
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3fi D9Jv^c7ii»Q f-t'-'*'’ ri^uiu,.

Boston. A shipment

;60-ijate'iS;’a5ffl%y
'

‘
3 . WorkOT^
On the desert road

OT „„ „„ „„ * . , i nun fano modi; peat
to Fort Yuma. .eonf-ma orit qo eb'vn

.DC :&ANrAoR©sA Mines.—About
e
>50 miles;:west of Tucson, mear the roadefrom

GaMbi tb Mdricopa Wells, are some copper lodes, with indications similar to
aoafiTg 'jsq/iop art! ?yfwgia03 mov or!T .^uirraBiw anrav odi btw taaounon m gaia-Borom &

t

tnose ot tne^ivjo mines. ^iw.eodbqLQS won si .ovraom IUw xioy d?idw to aa*rn|o9ga

B i fe? difF17
-
. rftfib-'W^bfPb^Tdth1 Ef ffielbiku0 1 pass, on the overland

to New Mexico, a number of lodes have been located by soldiers and others,

but little work lias, been done. . , .•
!j

^[pll
n8

“Mines neak Tucson'.

—

In the vicinity of Tucson lodes are not so numerous

ftfo^put Tubac and the.&jjp^tei^ oW
Lee’s Mine, 12 miles due west from the town, shows a vein two and a half feet

WideL of silver sulphufets and galena. Some of the ore 'worked 1 in ah arrastra
.

7
.

1
p r-rs i - a riLLi.jmt2ad.ii Iqju.

has given a return "of $150 per ton, and considerabTdVB^

the mine. Five hundred pounds of ore lately smelted yielded 00 ounces of

152̂ x1x0 situ rioidvr mold /mra aidt moil anomrooqa bofoofoa omoa noqn ,0031

La Pan Mine, near Lee’s mine,, is of a similar character and has a shaft of

rahout 100 feet. Aboutt@A lohr

S
,
'
rof,'-!theoore> havh«beeft tafeiMfcoo euambaqa adT

gwvN&Eee, Mine, some six or eight miles southwest of Tucson, is a copper
JQ9-JZ9 03 011 J-, YDO\5 fUBTC?, Ofl^OliuV/

<650 fIJ3TJ>3C[C[»8 TlOflj OMBfrf 89jfi0fu« DiliB

(ashna arillode upon which some work has been done.

oitiVictoeia Lode is about 16 miles southwest from Tucson. Ten tons of the

ore (copper) were lately taken out, and a part of the same lias been shipped to

for a working test" Win is some 10 feet in

width. Four tests of the ore in small quantities have returned a yield of 45,

71>1, 72 and 74f per cent.

WrhPbPn .sdn^^^lftiles. Mr. Pumpelly

hedite and massive' copper glance, containing copper py i'i tus^v>d|th> <qnarte'i)J^kd

bafytes for gangue from the San Pedro vein, and galena with iron pyrites from

the St. Paul vein. The San Pedro river furnishes an abundance of watevfoh

§|l^M’|i8sefe/§
aX0S0TÔ 0fW 'troa ifO siiuamuu aiAuaxa-O

At the Canon d’Oro, on one of the roads from Tucson to the Slin'pMisq mk
gold placers which are occasionally worked, and seldom without affording fair

wagel&L’^l^eW^f.ie evidences of work done upon them in 'y^Hffe ^A‘stTf!i impaorn

8C®1^5b#i?39OTE.—This^lo4e, f^bffietifhbs calM;'Oi4y^«fil^sl^i^ ifcfeP®

Tucson^ahd'^feur* f
if[i!les south of the *Gilhf^i¥b!rp4fe eOP^dge©!

one of the best copper deposits in southern Arizona. Mr. Gray thus described

fire
1 Vein in a general report, made in 1860 :

rxocf riA laoxc dt

oicf foil om an aauucrna nuna duh viuuiuuum io iioijmjouarijs'ij ajuj in uanoujyy
The formation of the district is primitive, chiefly granite and siemfe^.with metamprphic

and sedimentary rocks, and injected dikes ot trap and quartz.
LThe lode was' traced and measured 1,600 feet, having a width of from 8 to 12 feet' plainly

marked by ife walls and Out-cropping ore. The veinstone is quartz, driith shams or' argon?

tiferous copper ore, at the surface a tew inches wide, hut which at sA feet down- appear nearly

solid, covering the greater part of the l^e.

anoqxo

from one end
ihan thp valleys

lode to the west,

The course Of the lode is very regular^ north 84£9 east, or :5r£° northjpf-itrue east,Mi 5i?

soil® ofiflrifetwesk [j'Thdij§§> ‘idlt°,fbk)

vertical as far as could be observed'
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cffit-fjic Mw.QQpaj-jJnin'e, y me with a fine cistern barometer, is

Gila, river six, miles oft, selected as
~ J -

Hriqi OK lay troxftcr tda A., mop
«Jx <0 mwwmi*ww ts
^QnlPMhf ijoW .9191(1 B9YI909T 19V9 3811fo 9 iff 'lo 910 190000 fSOlfoil Offt 099(f

.* .We, have traced the- copper lode by. distinct pieces of heavy ore for 1,600
leer, about; east and west; also, three other veins. The lode appears to be from 8 to l^-feht

wide on the surface. .JSflltr x JIO 4 ol

"UTlie shaft have commenced is on the main lode, and on a hill that rises from GQ tard 00

fefet above the surrounding’ gulleys. It is now seven feet square and six ^feet deep. Th,e; oje

is increasing in richness, and the veins widening. The vein containing the copper, glance,
Specimens of which you will receive, is now 20 inches wide, and occupies the sbuth side of

the lode. Next to. this comes gray and green ores and the red oxide of copper. The lode is

m)# occupied with the ore, so that nearly all thaHs thrown* out goes into the ipile: to be
smelted. .9nob nood and iiov/mlllif irrd

,

The-.dip.of the lode is np.w slightly to the no^’th,,and we suppose that will pin intomnpther
lode 25 feet north of it, and form a wider bed of ore than we now find.

We would 'express to you our confidence in the extreme richness of the mine, both from oitr

ovfti observation and tlie opinion of experienced , miners throughout thisisgc.tio.ri of ’country.

We find the water-power on the river abundant. Mesquit is in .sufficient quantitiespto

^Qi.TOq'bstis;:vnini9i « n&A aJ3([

Frederick Brunckow, ass.ayer and mining engineer, made a report in J.anuary,

1800, upon some selected specimens from this mine, from wliicli this extract} is

b and Bob lofomudo xelimia & lo si
t
,onim g'aoJ •men ,jraiM saT a,T

The specimens consisted of the outcrop ore of a powerful vein, and bear the unmistakable
signs of a true vein. * * As commonly, by all outcrop ore, so here carbonates
and silicates make their appearance, while the main body of the vein, to some extent below
the surface probably, will consist in general of gray sulphuret of copper and other ores which
already in large quantities appear upon the surface. * * I divided the ores into

different classes, and assayed them accordingly. .y j
‘

:

' , ,-ro
1. Fahl ore, (Tennantit,) mixed with carbonate, contained to the ton 50 per cent, copper

ami ij04jounces silver.,
, r

, ^ . . > iT _

.

*°2. Gray ku5pfiurefContainhrg to the ton 60 per cent, copper and 93 ounces of silverP^htW

3. Silicate of copper containing 20 to 25 per cent, copper, and 20 to 2;5- ounces pfkilvB^lfo

tb& feutorr yllohfa at 19711 oibAT rrnS oifj lo Johteib adT—.sacioJ ouaaT ka8
4. Carbonate of copper containing 25 :to .5Q .

per cent, copper and only a brace ,of silver;; ps
carbonates. and silicates are secondary formation, a large yield of silver could not be expected.

Me^%lsVeiS(,
v\'hiflnb¥.The cheapest and quickest way to reduce in a

and> ruff ‘into copper ingots, which: could be shipped, and afterwards be;stiii pped of theirAiLveri

Iron crushers for breaking the ore, as well as the necessary blast, could be driven by watery
p.qjvpi;,; nk w-^ch>^ere is at the Kio Gilo any abundance; g . rm

General remarks ok southern. Arizona.—The foregoing* ^grgn,^ ^
tkye principal mining localities in southern Arizona will show* that the country is

pre-eminently mineral bearing*. In most places there is a tolerable supply of

mesquit timber, but water is scarce. The grazing is generally excellent. A
great need of southern Arizona is a port upon the Gulf of California, and it lias

ioiig been the ardent hope of the people that cit her Guaymas op l.ibcrtad would
be secured. - ..While- the roads are for the most part good, the distance from Fort

Yuma, the nearest American port ataprese^fc^^^o ;-gre^

expense in the transportation of machinery and such supplies ah are not pro-

cfuee^m
3
Sie (WundVf.

8

pon clU io s^nb^^dqakii b jj

9
gjr, o°

**

infiimui^bp a h * s
..
...Enough, has been done to show that some of the lodes, if not, remarkably

mehpare kuffieidftikly^© to paytosftaliawhdff th®y><^(^jtWjifke^i^t^*-e^i^®§/JOMr

lay, and as the Apaches are overcome, and the agricultural lands are safely cub

I;|^^q^,l^i^igHpB^t^psff
win gTObaJil^ 1 *^$9*8 0*- saiiavou tJ«k>a

..’-It is a well-authenticated fact that until the uprising Of ’the Apaches, (abo” f

Ik? tadd^n (atfraetWenTninei^ well populated*) o/Mic

dIIYstfddiflk^ai1^ t©8’i
fe

I

Mft^xG^zydhe^BMoitfe..0tlfe ‘ShipiBedi^amFftih.^ Gilos
navioado 9d blnoags tb! as [fiobhav
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..i!.:..,..aoi toq -xavlia lo aeanuo 3T BbACOLORADO RIVER. H

..... .... ...... .... ..... .... ..beal ha® i9vlia ni o -

io lo not lo gifLnv -xol ^niviO
Theeyail$y of. this .great .river, “.the .Mississippi .of the;

considered one-of the- natural divisions of -Arizona.- Asceriding<t'h;e river froh^its

^niopth it ffl-g distance of T50 - miiesTo Foil"Yuma, wheiUtlxo ii^tieral'distifet^^y

he said to begin. Opposite to the fort, on the Arizona side, is the town of Arf-

0&®M. City, . . The ..Gil a...road to. Tucson, ,and across the. Territory .
to IS’ew Mexico,

—begins at this place, and the supplies for the military of southern Arizona arc

forwarded from here, coming fronr San Francisco via the.-Gulf of California,

Up the Gila, some 20 miles from the Colorado, gold placers were discovered

iiy 18-58, and caused some excitement. A traveller passing at that time says he
saw 820 washed out of eight shovel sfull of dirt, and this in the rudest manner
by an unpracticed hand. The .diggings are in the sand-hills half a mile or more
from the river, too far to carry- water by-handy ami as by dry washing blit #T- or
'%2 a day can be made, they are now for the most part abandoned. Occasionally

O0t strike is made by Indians or Mexicans, and 820 to $30 secured in a day. Old
residents of the Colorado and Gila mining districts give it as their opinion that

with water conducted to the placers they would pay well. A company organized
in I860 for this purpose sent some machinery to Gila City, but subsequently gave

}
tif> TO^°(§nli’8Tf^mm

I0<
v-

8 - ow noidomm ml 1 yfqqoa of aaididneup fnoiomng ni

^^Ifh&st mining district of note on the Colorado is some 40 miles above Ari-

zona City hy the river, and known as the Eureka district. The ores are chiefly

a
! show of gold. The lodes are in the mountain ranges, and situated at Tfdnfl

to 20 miles east from the river banks. They may be reached by trails. Genhfally

^fafeim difhchn if/hhat jPegifen, toffi^i^ged nathre vGlut

few of the lodes taken up in the first excitement (1862) have been developed.

Of those upon which work has been performed the Buena Vista promises well.

The width of the lode in the main shaft (which iV6G’I:fbMT:

feqd))
'fehhbhU

"k5pfiie of the 'Ore submitted to a working test gave a yield -cff $60 in silver fid
1the

ton. The Bronze, the Margarita, and the Vernon lodes yield ore of the k®rhe
1 n 1 mi E 1 ‘ •, i i . Vi

deposits of that ore exist here as well as further up the river. .

•'

STT.vr-t? TiTST'UTr’V on tho Col m-fi.do north of tho F.nrAlfa, has «om« - xc$4‘Silver Disteict, on the Colorado, north of the Eureka, has some wel
•

'/defined veins capped with wliat the miners call “dry bone,” containing consider-

,rtablhisktC-mhThUdistil ct has been but little prospected. Most*
*79i^^M2'#fr^tQafOhrhtijl0s#mmGhe river. Upon one rit shaft wdsaSonfej^g) dlhe

depth of 25 feet before reaching metal, when a good quality of silver and lead

'foOW was discovered, 8a
xi9J^jCkbssaLiE UbOMk, 5.0'tWiiles above Arizona City, is a well-known mining district,

im,

us
in the Eureka district, they are hot very easy of access, and water is exceedingly

scarce.- A number of lodes have beeiiuchiimod, and several companiesa organ-

ized in San Francisco for their development. Those opened are from a foot to
"’
1 -h%(Ph3htdliTUdfh^/Md^'Welf>dfefhi®dyeuT mod exit of ravlfa lo aaaxfno 80 ddiw

Professor Blake states that the ores of Castle Dome are argentiferous galena,

•-;dfi
:

-a .^imstoM ::# cfl&^spdiv andithaflSKtbey contain; SG to 40 otihcesoof silver to

Juia ,2081 lo dnamofibxo blog ohmoIoO add ni Imofqxa darrt envx dl

Mr‘Sage,
ivlikt he beSehes' thb trupfyahi%refi;tlmj‘(>r4s to be inaSahErahcisfrateisco,.aadlwhakthe

W
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Price of 60 per cent, ores per ton
"3:"T0 2£'§ &50 00

Castle Dome ores are 75 ounces of lead— . —

.

— - 50

Add 75 ounces of silver per ton...... - -,- ^ 00
. ; l!;. V 1 O (1 A j O i-

:

Giving for value of ton.of ore in silver and lead... .
... ........... 1-37 50

iqqasmm. odJA suit .to ^ite«0odl

glp&lof® •5^'pfipgitp •tthdMFPJiaA- - ..TftH©shJff ^aaeiaivib •LwjJj&i -oifl -le-ano1 fetfi^biaaoo

'nmrrf'tra'I' org^finreST ‘to vonnlz

r

b 9Pifl;^m
0

d*A lo nwoi odi er <of>ia mroxhA axil no ,liot odt Ot btiaoqqO .nr-god ol

^cpia^S^'^^|Sbfi:t3p
T
elf<l4®'J;©K £>iit BBOdOJi. IliJSi.^LQUSQU ,Qt JiCQ'J.itlA. tuiX. . . JfliO Js6Q)$0

oxo xsrrosriA xmdinog lo yrnlilhn orll 7ol aailqqna odi bar
t
ooofq arrld lo tiipgai^

Mr. (xird, another owner, values the ores at 60 per cent, -worth 8 10 in silydiU)
.oj-ax 1 moi ao rm omoa

.
^. ix) 0f _M

.

oiLavoa,orni± taxi? hi -oxiiaanq TOllovnit A .Irrarnoliaxo omoa beatroo brio <oG4ymLn

^IfiPSifbwI'for mining and sacking. .. lh. l9.thnAai?/^4? Ahsal5.iO.K9..^ !
'fl2t 6Kr$ v -<

9tsaftit%rtKifcd! Colorado river Jhiii-xj l £&&. sgxii'g'gib.atLL—JiCffitL JiaaiiociS 00 kb yd

7^xffeh$r^®tt^ft.Q;3an Franciscpbtf«.^bHiHl jf rf-'falft^-w£oo--0'i-'4«i:-c-i©3 -.’ro‘^S Q01 moll

vllnnoianoob .boriobnndn Jxeq laonrorfi i6l won am yadt
r
abfim od xmo vnb •fi

4jj)Q

% jfi pfihfe i00

tnxlt noiniqo 710x11 an li ovi'g alohlaib *gxnrnxri juxdtbxin obmolovj on! to alxmii ,Bai-
basinxigxo ynaqinoa A .liav/’ynxj Jjlpovr //axil aroQnlq aril ,ol batpiffixToo 'ro^nyr r[liw_

0*1 Pf'MO “ao u'WVuwVvl •*“ u±Jt4,u
j
— — •—

—

£jQqj5je j\vhich is sufficient
.

ev.wo%t ro€W?K»!?$lt

vffi&ihq&rra ypmvadT .aland mva oxl moif J^noSotim OSLot

I
In the Weaver District, next above the Castle Dome chsti-ict, the silver

fqdes. are much of the same , character. Those of copper are quite promising'.

Qql'pradq.hj^s a fair reputation. 1

1

g f doixlw) j'inxla mmt odi ni obol ddl ‘io jJfbiw oxIT

/illTMs' mine is located on the east bank of the Colorado river, in the Territory of Arizona,

miles south of La Paz, and about eight miles east from the river. The outcroppings

are, yery heavy, ckkI may be traced for a mile by bands or isolated outbreaks of quartz mat-
y

teg stained with carbonates, intermixed with copper-glance. The Colorado appeal's more like

f^‘mi^Hty.3ofei^tratifidd deposit of gneiss and metamorphip'slates in which it occurs, forced

to the surface by an,eruptive ;mass of rock that breaks forth west of the projppiugs. Piiture

;
developments nuiy prove this appearance to be deceptive, and that at a greater depth the vein

will have a greater dip, becoming more vertical, and, in place of following the stratification,

^reak through them like a true fissure vein. It is immaterial, however, to which CMfife of

’Mineral deposits the Colorado belongs. If an interstratified deposit, or nearly horizontal vein,

•its gj-eat extent and width on the surface and the rich ores it contains speak extremely favor-

able for its becoming a lasting and extremely valuable mineral deposit. Many a great copper

deposit, like those of Talhua and Mansfield; which have been worked for centuries, with

immense success, are of a similar description, differing, perhaps, in the formation which

. bMMWsb&tfiifM' bding' younger and legs’disturbed by eruptive forees. j .Therdte already taken

btit may be divided into three qualities-—the first should yield from 40 to 70 per cant, in .cop-

per, carrying with it a large quantity of silver ; the next grade will give from 30 to
-
oCt per-

cent. in copper alone
;
the third grade contains free gold ranging fiom $o0 to tglOO per ton.

yggnxboAoxS^Bi 79 j j

j

w fkxh ,tx3o55xi io ya<B9 Y'l&v Jon 97R voilJ
t
Jonjs;i) mfonivi axil xn

in-n-At sbipmontof
rTbeir.-. return,. dated January 17, I86J7p(g’ives a vielxl of SUf- poi-. cent, in copper,

with 68 ounces of silver to the ton. They! say ; the^94fdbh^ifeltP,T/PflFi c^Q)'^feP
r'

3M^gM<beMif©r^mchioret! i

o

Q. oliaaO lo soro oxlJ Jnill aoJnla odniT 7038silo7cI

oJ 7oTfc hextudixstridthaotllRit about IhqAIawsfexdflJ«0i fl lb xl)l?8 lbHn0 -

It was first explored in the Colorado gold excitement of 1862, and, indepd, diftle

LawMxIi^^ VesoiiHClesibf^ 4 ' ^r*

> (U^rMeELey,,anembeftb£lheiferritotTahxlegiihifurpnf¥PhbilH§ (09%>^90
9:^aa^eK^dxab^miteofiAh«cjdi^c^p]^ ofdth^pl^fi^iiSx wilic}loMV§§t}

La Paz, now a place of considerable importance, and a favorifpos^p^ipgeppriit
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for goods for Central Arizona; Prescott, the capital of the Territory, being at a

distance of less than 200 miles in the interior, and Wickenburg at a distance of

but a little more than 100, Aver remafMsfc®^ g
,bbd!?rb

r

adS?;J^1 8BW down yadidudorq

Captain BatiHne Weaver, and others, in the month’ of January, 1862, were trapping” on
the Colorado river, and at times would stray off into the mountains for the purpose of pros-
pecting- for gold. They had discovered what was then named and is still called “ El Arollo
de la Tdnaja,” which is about two miles north from El Campo Ferr4, and about seven
miles east from -Da Paz. In this gulch they had discovered gold in small quantities, and
had taken two or three dollars’ worth out, which Captain Weaver kept in a goose-quill, -no

Soon after this discovery Weaver visited Fort Yuma and exhibited what gold he had.
This evidence of the existence of a commodity so much sought for in this country convinced
others that gold might be found in quantities by hunting for it. Don Jos6 M. Redondo
having heard of the discovery, at once set out to visit the newly found “El Dorado —in com-
pany with several others, lie arrived a few days afterward at the camp of Captain Weaver,
who pointed out to him and his party the particular gulch from which lie had taken the gold.
After a, short examination of this place the party set out in different directions to discover, if

possible, something which would pay to Work, and the extent of the placers. Within less

than a mile from Weaver’s camp, south, Redondo took a pan of dirt to prospect, and when
he had dry-washed it, to the astonishment of himself and the party with him, he found that
he had one “ chispa’’ which weighed two ounces and one dollar, besides other small pieces.

Others of his party found good prospects, but none of the company had come for anything
more than to ascertain the truth or falsity of the reported glad tidings, and therefore Were
not prepared to remain and work for want of the necessary provisions and tools, but .were
compelled to return to La Laguna, a settlement some twenty miles above Fort Yuma, on
the Arizona side of the Colorado. After their arrival at La Laguna, and report of what
they had discovered, a party of 40 persons prepared to visit the new mines. After their

arrival in the placers, about the middle of February, 1862, discoveries were made almost
daily, until it was known that every gulch and ravine for twenty miles east and south was
rich with gold. RenA Camp, Campo en Medio, American Camp, Los Chollos, Ra Plomosa,
and many other smaller places, all had their rich diggings, but the discovery made by Juan
Ferra, of the Ferra gulch, was, without doubt, the most valuable of any. Very soon the
knowledge of these discoveries spread to Sonora and California, and people began to pour in

from all points, and continued to come until they probably numbered fifteen hundred. This
population was maintained to a greater or less extent until the spring of 1864, when the
apparent exhaustion of the placers and the extreme high prices for provisions caused large

numbers to leave. The discovery of the Weaver and Walker’s diggings, in the year 1863,
drew away many of the miners from these place's.

ni1, “ * °

Of the yield of these placers, anything like an approximation to the average daily amount
ofiyrhat was taken out per man would only be guess-work. Hundreds of dollars per day to

the man was common, and now and again a thousand or more per day. Don Juan Ferra
tdbk one nugget from his claim which weighed 47 ounces and six dollars. Another party found
a “ chispa ” weighing 27 ounces, and another one of 26 ounces. Many others found pieces

of from one or two ounces up to 20, and yet it is contended that the greater proportion of the

larger nuggets were never shown for fear of some evil spirits, who infested the mines at the

time. It is the opinion of those most conversant with the first working of these placers that

much the greater proportion of the gold taken out was in nuggets weighing from one dollar

up to the size of the “ chispas ” above named. I have often heard it said of those days that
“ not' evem'a Papago; Indian would work for less than! $10 per day.?’ i J/todfc

As has been seen from the above, the gold was large, and generally clear of foreign sub-

stances. The largest piece (above mentioned) did not contain an apparent atom of quartz,

or any other base matter. The gold from the different camps varied a trifle in its worth at

th'eYrnht in San Francisco, and brought from $17-50 to $19 50 per ounce. But all that

was sold or taken here went for from $16 to $17 per ounce. Since the year 1864 until

the present, there have been at various times many men at work in these placers, number-
ing in the winter months hundreds, but in the summer months not exceeding 75 or 100,;

and all seem to do sufficiently well not to be willing to work for the wages of the country,

\VBfeh are and have been for some- time from $30 to $65 per month and found. No incohsitb

enable amount of gold comes in from these placers now weekly, and only a few days ago I

saw, myself, a nugget which weighed $40, clear and pure from any foreign substance.

(an o^'ner of one of these machines) he told me that hb cohid make $20 per day v

hfi whs at work,1 ’and pay/.tferoe dollars per day for his hands, and that he only required four

to work the machine. Should these machines prove a success thesq-plapers wiJRiSpqn be

. Of the total .at^opHt .of.gold taken from
has been as I was rcrimnp the :«v'erUge

pAM^€raei^ffb
r

ffi
7tKTOb%Ed^V«fb''

r
ahioiig the

first. in thesb-min'es; I ^-.ttot:'iceIijas!tifie<I'.in setting up an dpiision as agsShst, them-; 3E shall,

therefore, give the substance of the several opinions which I have obtained, from those who
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were the pioneers of these kS^VUS-m ^pl^itrn is

that dess than $1,000,00.0 were taken from these diggings within the first year, and in ali

probability as much was takegj'g^ffgj^ rmii ilOffl olitxl

flffla. rjwy3^d^o?a?g%l affile bjaea: o^eed) «»£ aftffe

ores W©lb-testelti ni tqod 19YB9W xxixriqxsO thidvr ,ino xfiiow ViKitob 99idi "to ov/t ns >hit bod

^uuu_ m HR . _ „ r„
rt „ i

tcHRoo eet. wide in a granite iormah^^^Wo^g 11^1’- ouTh^rLasi

RosasTs asimilar* yei« odi ri> bmVrxafte &\&h yret a bavins oil .ai9tIio Ixnavaa rUiw yusq

Conquest Mine.—

T

his is a gold mine, otherwise known as the Ravena mine.

It is situated east of La Paz, some six miles, arid has been well prospected..
,, A.

number of shafts and tunnels have been opened, and the vein is found to be well

defined and promising. Thei#Mfe»So1mJ89t©d®©qfeet9di ^bifiebsiiveri’igijfeiahd'i

in the ore which is free from sulpliurets. Gangs of men are now employed, as

they have been for several years, in preparing this mine for working upon a

scale, and its owner, Mr. Ravena, is confident that he has a valuable property.

He haisuMitea'dy^’it is said, ,e>uugc

Mine.—

T

his lode is also of gold-bearing quarts. a hfixfiSf^OT^

galena in the ore. A shaft 50 feet, deep has been sunk.
giaoxriq srfj ni layiTijs

Picaciio Mine.—At a point some 30 miles east from La Paz, on the road to-

Wickeriburgpa number of silver-bearing lodes were opened in 1863 Arid 11304;

Much work was done upon the Picacho, and about 300 tons of ore were extracted

from the shafts and tunnels, which amounted to some 600 feet in extent. .For

some cause or ether the ore was not workgdiiJa31feeo©i3» fe of :argentMer®wfift<gHlettafx

aind the vein shows a width of about three feet five inches?0!** 1”* 1

^
8BA noiriilnqoq

-Peach BlooM Mine.—A shaft of 80 feet has been sunk upon
adjoins the Picacho, and is of a simila^^J^s^gg^ eiaaim sdf10VriBm vbwb watb
The Hughes, the American Pioneer, the Bcotty, and the Salazan silver

lodes in the same vicinity are generally of the same class, but for various reasons

have 'not vet been much worked. Good pay ore in carbonates and phlorides h|k
taken from the latter, but no permanent vein yet fouh^ ^aithixaw " aqaiifo

u
'e

eiThje Apache Ohiee copper lode, near the foregoing, is one of the most remarkai-

bhefiri Arizona- and at one time attracted considerable attention in San FranciSCriV

The ore is found in deposits rather than in a regular vein, but the location is

too far from navigation to make mining profitable at present. The country

about La Paz is barren of wood saving mesquit and ironwood in the gulches

arid ravines, and water is not abundant, although it might possibly be had fit

afiy point between La Paz and Wiekenburg by sinking artesian wells. A hofn-

pany holding a charter for a toll road to Wiekenburg and Prescott have proposed

toi)sink several such, but have as yet taken no action^ Jxtkw ei9rf xxodxri -xo hloa atsv

copper veins yet discovered is in the Harcuvar chain of mountains, at a distance

of Similes east- of the-riyer, and 55 miles northeast ofrLa Paziiknd^a littleaixMlk

of
~

VU58

7/

ais:Efepse in soutl||^n9|^jJ|6ria,

eautjous language, made a lengthy report: upon the Harerivar district, of which

tlib SSMe^bd :
astvorq aouixfoxuii esodt hixxoxIS .aaidoam edi Mxow oJ

The group embraces 18 lodes, making an aggregate of 51,200 lineal feet.

”
i have been sunk which demonstrate that they are Mot only large but per-
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petedi<^^'clond
r
Braa^ iplTs^f©#.

On the Or^N'iXGijA^t lode tile, shaft has boon sunk to the d^lli of 1 07'Teetd

Tliedmetallic part of this Vein varies in width from four to six feet,,' th(&9wi<lth

grMuallyrincrearingvwitli the depthidi)^'^'""^ :k f e aLcLe ore in sinking assumes an unde

^^swl^rEe^ular, being traceable a^lfp^®§tati|efe
,

iAI;®^I§uiTa^d?£fl
’

ml: o^taaio an

4

ham and has yielded some good ore. All the other leads have been dpeiiect

small shafts or cuts, and nearly all show the same b(dd ; croppings, similar dij>

and strike, -and the same general character of ores. It is uh^iestiohably one

Assays made range from 30 to 70 per cent. These high-grade ores can be easilv

mhfedua to non on to olifif viov .satenodifso bun aobixo era enim aidi to soio odT '

mod;., finds oilf moil ynvi

being its head-waters. -vnb TOq loqqoo io gnof ovil of 09'iilf moil fno 111111

The Williams Fork district is now the best known copper region in Arizona.
Tiro

'
*- • - - ----- r w, *, , ,

croppings jai

them are several clearly

theit roharacteristfcslov ;oio boog xri ynv/ odf 11a ,iool

The containing rock is of trapean character, and geologically speaking, comparatively
recent, probably belonging to the early tertiary or eocene era. These copper veins are, from
the present state of knowledge and observation, supposed to be composed entirely of fissur#
veins, or infiltrated deposits from the general impregnation of the containing rockv.kbife)
materials having made their way by plutonic forces through the trapean rocks, and thex
accompanying formations. The theory of the formation of this district is against a synclinal
plirtonic base, unlike the California middle copper belt, because the whole of the containing
rock is the samew-; Its geognostic posi tion, however, is, as far as authoritative geology Is

'

concerned, sufficiently true of a real vein formation. But, one of the best evidences of the
value of the copper deposits of that district is that, they are massive, solid, and regular, so

copper

:

moil nifanTm uij yd boiliow ylotef 9ip.bxm Tipw paquoiq aaiov rieqqoo lodfo ha&
lne Planet Company was organized m Cauloniia,mir1864:| the -pompany

live claims as follows : Planet, 2,700 feet; Asliloy, 2,100 feet;. Wash, 2,100 feet;
ftoriirnol 9 100 'foot* 0n rl TVfrm-ntoir* ^llnot’ I SlOO fVr/kt HTV\ limn i-w-, tTTm.b l^n
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js- separating the;Ashley ®n<fcl%nbt>chumaym-Tha/Pladfef) claim
the spring of 186 5,;and about 300 tons ofm-p haverbeen

i^iPofiSfel B
l

SS>L8''JH^li% gray and Jg& oxide* average oasshyM&up©?, eebtv: aB
has been s4dy& q§ifei|^Sncisco

: at i&flfHpef tofiJmoIoo <aount8dng

first $60 ppxrlR|b0-x^tJ^nftSi^^l 5f®ctof^7aB^\\#lrp,

oto&iblyo^(^n^IiMffiisr|a8fiSl:

aii®as^ifi3ia© aTnite mouth) rif yhenfikslGbadof

and store the ore there until a cargo for a large vessel accumulated, it could! \\M

.shipped .from the mines. to Boston or ;SWraUs$a,ea!it a total cost of nof'more than

$25 per ton. Then 30 pet cent, ore, of which there is a quantity in both the

i^shley and Planet chihns,teould be profltablytw<gikodi
. >Sovp,rahother' coinq)£inies

are engaged in working copper lodes at Williams Fork.; o Mr. Thompson, a
practical and enterprising miner,*; superintendent:, of the Great ‘Central Company,
has erected furnaces for smelting the ore taken from the Eliza mine, and although
lie has had many obstacles to contend with, his experiment has not proved
altogether unsuccessful. The Eliza is but 1,000 feet distant from the Planet
It is thought by some to be upon the same vein, but this has not yet been demon-
s|ratpidi. Appending ti;o a late, report the company have .two small furnaces' run-

ning, turning out copper from 91 to 96 per cent, fine, which is being shipped to

San Francisco. A large lot of this copper has been sold for 15 cents per pound,

$300 per ton. The cost of delivering such copper is but a little over $100 per

Vfiaco od nno aoio ohum-ifghl oaodT Tuoo mq 07 of 08 moil ogam obem gynsgA
' The ores of this mine are oxides and carbonates, very little or no iron or sulphur

being presenty hence the company is able to turn out at one smelting a very

good article of copper. Some of this copper has been used by the brass foundries

of San Francisco, who have pronounced it a very fair article for many commer-
cial rpurposes,; justms it comes from the furnace. Within less, than two months
tjmy yvull have a larger ’furnace in operation, which they think will be able to

turn out from three to five tons of copper per day. .giatew-bceif air gniod

r
.The.uonipany own two parallel ledges of 3,000s feet each. Only one ledge

li^s^jpt been developed to any considerable extent. Upon this an incline has

beep gunk to the depth of 100 feet, at which point there are some indications of

sulphurets coming in. At the depth of about -50 feet drifts have been run each

way from the shaft about 100 feet, all the way in good ore; vein varying- from five

to seven feet thick. The shaft is also connected with the surface by a tunnel,

through which the ore will be taken Out. The outcrop of the vein has been

shipped quite a distance, developing good ore all theaway. Tlio superintendent

es'tlfnates> that he. lias 5,000 tons- of ore opened to sight, which will average

a yield of 25 per cent. He has lately taken out some ore yielding 74 per cent.

Mineral ITill, a locality near the Planet mine, has several of these so-called

ijpeg, supposed- to be valuable. The Springfield Company are now taking ore

froim the

40

about 500 tons of fair shipping mineral secured. 1
- The Kangaroo, the Bridal,

and other copper veins pr<

hWoMTbde in; This vicinity g
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trict from north to south. The features of the district, which is, some 20 miles
long and TO miles wide, are thus given hv a recent wi'ifcdr# Minp oj! oi novcnq

vrolbv ,8-fcg uli ovin ot d^woria wVlis earainoo aiav aidi mofi hamaldo noillnd bAT
Ihe bold outcrop of quartz lodes stretching from east to west may be seen for a long dis-

tance. Conspicuous among these. ledges is the Moss lode on the north, the Skinner and Par-
Tie' south. The aspect of these ledges is singularly wild and rugged, deviating

seldom more than 4° or 5P from the east and west magnetic equators. There is another set:

of lodes piucli less numerous than the first., yrhose general direction is northwest and south-:
ea^t, or more exactly north 20° west. These lodes, if prolonged, must obviously intersect
sopie of the east and west lodes. They differ not only in their course and direction, but in
their mineralogical construction. The first class, the east and west, are quartz lodes, charac-
terized .by the presence of feldspar and flourspar as the* associate minerals. The second! set of.
lodes may be called calcareous, being composed to a great extent of magnesian carbonate of
lime, or dolomite. In some instances these have quartz linings and polished walls. The.
Virginia, Olive Oatman, and Buffalo are conspicuous examples of the calcareous lodes. A
third class of lodes is observed in the San Francisco district, whose direction is northeast
and southwest. This class is very small, not including more than three or four, named
the Pride of Mexico, Trimuverate, Wright, and Morning Star. In general the lodes in the San
Francisco district are remarkably vertical, rarely deviating more than 30°

:
from the perpen-

dicular, and their outcroppings are commonly very strong and well marked, forming in case:
of the upper lodes conspicuous features iu the topography of the countrj&omuioa 03 si Aohiw
The rocks of this district are exclusively porphyritic or volcanic. The porphyry consists

fipr the most part of the feldspathic variety. The crystals of feldspar are implanted in a
violet-colored mass, yielding, like most of the porphyries, at Virginia City, at Esmeralda,.
Bodie, and in the Mojave desert, to atmospheric influences, crumbling into incoherent masses*
or breaking away into acute and fantastic clifts. The gigantic quartz lodes, known as the
Moss and the Skinner, contain imbedded in their mass, especially at their surface, fragments
ot scqri^cequs lavas, and present in general a burned and roasted appearance. Gn the
Organ canon of the Mojave there are extinct cones of volcanoes, whose streams of lava may
be traced for eight or ten miles, standing with vertical basaltic walls 100 or 200 feet above
fhe plain, capped with scoria, whose surface still speaks of the sluggish nature of the once
molten mass. q f,rrfY,,rvri>.pr sfvjiCI EE A. *tM
The attention of the mineralogical observer is arrested by the similarity of the lodes in this,

region as compared with those of other districts, by the general absence of metallic sul-
phurets, and the carious or porous character so common in the outcroppings of quartz in-
most auriferous regions, and not unlike those seen in some portions of Nevada. This char-
acter of outcroppings of the quartz lodes in the San Francisco district is common to most
outcroppings in the porphyritic or plutonic, rocks of other mining districts in Arizona, as in
the districts of El Dorado canon and the Wauba Yuma.
Of tlie contents ot the lodes the same writer has the following

:

O • r.

The Moss, Skinner, and in general the larger lodes of the district, are characterized by the
presence of an abundance of white feldspar, forming sometimes the mass of the vein

; the
quartz existing then as a subordinate vein in the feldsparic and porphyritic gangue. The
mineral most characteristic of the east and west lodes in the San Francisco district, next to
the quartz and feldspar,, winch form the great mass of the lodes, is flourspar, a mineral fre-
quently seen elsewhere in the world as an associate in silver-hearing lodes—as, for example,
in Frieburg in Saxony—but which is of rare occurrence in this country in a siniilar assd-
'cfr|S$iSfcoo btu' obbff el ni&Y odd aioilw lydi 051 *io dfcraf) jj nisv oil! foooioicr axiil

This mineral is found abundantly in the Skinner lode, the, Dayton,t^he, J^nicke5hoeWr-i5and the Quackenbush, and has been observed in the Moss and several others. It is asso-
ciated in them with 'free gold, horn silver sometimes in dodecahedra crystals' andifotegossary;.
The outcroppings of the Moss lode form a most conspicuous feature in the landscape, seSii
standing up in bold crests from a long distance. This lode stretches in a continuous line for
more than a mile, and is claimed for double that distance. It is distant north of Silver creek
about two miles ; its course is about west 5° north, nearly at right angles from the river
from which it is distant about fivd milesV Cm the- stifface' the outbrop shoWif wid'th of
about 50 feet, rising to the height of from 50 to 100 feet above the arroya, sinking afiintefvals

the s’l/Jace ; its height above the. Colorado river is about 1.500 feet. It has a southerly
TP.- " k°

~®° away fronr the vertical. The vein material is composed of whitish compact

i b* J L ir
xxj x J') ‘'’.uavjcuiiio cviiu > V-CftlL/Uictl Id Vd/.

The hanging wall of the Moss lode is an aphrgray, feldspathic,pqrphyry
9j often intersected

by thread-veins of quartz and hornstone, barren of metallic sulphurets, showing at the sur-
face no day wall, or tluoc.aii, separating if from the vdin'. The absence of this character of
pei manent and well-defined lodes at the surface of the Moss ledge is in analogy rVith the
character of many: veins, in Nevada, which, however,! i at moderate

i

;depthoacqah% this
feature,, as

, the Allen shaft shjOws ftq, be tke fact for, t^ei south qr , ,yya,JT oi‘ the Moss
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lode. The entire outcrop of this lode has a burnt-up, dried and hardened aspect, but is

proven to be quite supeifepjd1 by very moderate explorations. P mm guo.
The bullion obtained from this vein contains silver enough

(

to give it a pale, yellow colnr

;

the gold appears in beautiful polished scales, the flat surface often embossed with crystalline

lines. The precious metal is sometimes imbeddbd in a compact red

when cut and polished, beautiful graphic goldstone. This rich gold-bearing niass of ferrugi-

nous quartz form the outcrop of this gigantic vein only at isolated points. These physical
features bear great resemblance to that portion of the Comstock vein, which is still seen at

Gold Hill, south of Virginia 1 City, where similar rich deposits of low-grade gold were formhd
in the quartz outcrop, giving name to the town which has since spruug into such wonderful
activity as the result, of the development of the mines which have opened upon this remark-
able silver vein. Assays of samples of the Moss vein show a value varying from $170 to

several thousand dollars per ton of 2,000 pounds. Of the other lodes in this district, the
Skinner, on the south side of Silver creek, is one of the most conspicuous, and, like the
Moss, show' bold outline of outcrop. This lode shows drusy quartz, both compact and
cellular, and ferruginous with numerous cavities, out of which flourspar has been decom-
posed. Small traces of sulphide are seen at the surface, which is stained by black oxide of
maganese, making portions of the outcrop quite black. This vein varies from 50 to 150 feet

in thickness. Its walls are ash-colored, feldspathic porphyry, in places beautifully polished
on the line of dip 70p north. The vein appears to be ’without a lining of clay, but like that

which is so commonly seen in the outcrops of Nevada, that it is no proof of the absencq of
this important characteristic of a true vein at a moderate depth, assays of ores from this

vein prove the presence of silver to the respective values of $25, $74, and $83 to the ton of

2,000 pounds. The Parsons, Hurst, and Leland are other gigantic lodes, south of the

Skinner. The smaller lodes of this district seem to promise quicker returns for a less expendi-
ture of money, such as the Caledonia and Dayton, a few hundred feet south of the Moss
lode, and the Quackenbush and Knickerbocker, some distance south of the Skinner and
Parsons. These veins are from three to ten feet in thickness, well defined, and showing at

the surface all the characters of true metalliferous veins. Samples from these ovuerons
yielded in a mill from $40 to $250 per ton.

Mr. A. E. Davis, of Hardyville, has furnished, some notes descriptive of the

Moss, Parsons, and several other lodes in the San Francisco district, which are

given condensation :IIXIOa oa rofojimno gnuroq ro ante bum mil bm® t8teradq

The' Moss Lode was among- the first discovered in this district, and is perhaps

the best known. The vein is well defined for a distance of two miles.;qqThe
rock is dark colored and iron stained, the country rock is porphyry, the hanging -

wall smooth and hard. Some remarkable specimens of gold ore have been
taken from this lode. In blasting, in some instances, pieces have, been, tom out

yellow with gold, and the face of the lode lias shown streaks of the precious

metal. It as not surprising that the owners have held their claims as high as

$800-; per foot. The gold is of a bright color, and usually found in layers as

thin as paper, which makes it more showy than abundant
;
the lode, however,

promises well. There are several shafts,' and recently a tunnel 300 feet in length:

lias pierced the vein at a depth of 150 feet, wdiere the vein is wide, and consid-

erable gold was found, but fine and scattered. The tunnel enters the vein at

right angles, and after reaching it follows it west for 300 feet, where a shaft

descends from the surface. All the rock taken out bears gold, and the; vein]

frota' a width of five feet at the surface, increases at the greatest depth reached.

A 10-stamp, mill was erected at Hardyville a few months since, and about 2.50

tons of the ore have been worked, but the result is not announced. Theecst

o£lyp-jgftHgfjftJI5 per ton
;
of hauling toIthieOflAllnthe same'. &di oi saiah. .teat OcT inode

buckeye porphyry.v'lTh(^toxte'imfimiriS;ito4’^tf?1^5^^5a«3Th€^<^^uscn^aip
Southern Crp^§^4. ,

Pacific. Upon the latte^^tt^^
yubteaB ui si A-ohM' p.aoM srfiTo soehna sdi ie 39boI bouflab-IIovr bus inoitecrnoq

Crossing, oim'ather

lode knowft’ ah the
~

~
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of' the

tlio tailing's since worked yielded $80 to the ton in silver.Jjj-fqninq 10 aearn «
kVwiiat lS’rioW known as tlio Southern Cross, or Hardy mine, is a loeption of

1,800 feet on the Parsons lode and of 1 ,600 feet on the Michigan lode.
x

soris-ls probably the mother lode of the vicinity. Beginning at the
}

eastern

§nI-

several tunnels are already well advanced; -Ai,shaft between the two principal

tunnels is now down some SO feet, following the vein
;

it will need to be 2Q0

feet deep in order to reach the depth of the tunnels. The shaft is five and a
half feet wide, but it does not occupy the whole vein.' One hundred tons of the

soi^afakenpicluring the past summer from this shaft and from other cuts, and

worked in the Moss mill, gave a" return of $18 to the ton, while the assays of the

prilp from the battery gave about..$35 to the ton. This experiment^, not con-

sidered, owing to a want of proper facilities in the mill, aft.; ac$jj$top|e$pj .of

What the ore will produce under proper working.vc>Tke owner of
;
>tl)e^claijrv,£Mr.

Hardy, is pushing' the tunnels and shafts forward, and is confident that he has a

good mine. He has already expended $40,000 in

erect a mill at Hardyville. .rovl'a hue blog diiw .obiy

The Lclancl Locle
,
in this district, runs cast and west, and is about five feet in

Width. The rock bears gold and silver, tin* former predominating. The gold

is fine and evenly diffused through the rock. A tunnel 150 feet in length strikes

llie lode at the depth of 50 feefy where the quartz is as good a& at thq\surface.

The Mitchell Lode runs cast arid west, with a slight dip to the north
;
has good

'Walls, arid the vein is from three to six feet in width, of quartz and flourspar.

A vein of quartz of a bluish color, varying in width from one to two an d a, Ipdf

feet, runs the whole traceable length of the lode, and prospects well in gold.

For my own satisfaction (says Mr. Davis) I took from this vein 10 pounds of

quartz, a fair sample, and pulverized it in a hand mortar, when, washing it in a

pan, it yielded at the rate of $150 per ton in gold. But little wprk has been

performed upon the lode; owing to a want of means and to Indian trouplep;

The Saceamehto District.—Next to the San Francisco, the Sacraq?pqto

is the best known of the districts adjacent to Fort Mohave and Hardyville.. It

is some 30 miles northeast of the latter plarie, and abounds in vgins,jqypral

Bf lvhich have been opened. This district is tolerably well watgregl, Tayipg

flfi-ee or fovir small running streams and a number of springs. The wa%pijs,

VClth the exception of two or three springs, of an excellent character. Ifine find

cedar timber are abundant, and the whole j district is

arable lands are near at hand. The mines; are chiefly of argentiferous galepa,

Aril show well in gold and silver. There are also some copper veins, showing

free gold. A correspondent has furnished the following list :
, ;1 Q[ lairioeon

lo lode shows a mslate

o4picl granite. A shaft lias been sunk to the deptlpMl^flj|ee|fl0^1^3 M&MbJP
AVdtlrtgblil rite!iTlveipiod irt ylbnehl

t
aaaihxfl avomfiimiffO ban pvnffpM .nmuT

argentiferous galeria
j
a shaft 100 feet deep

;
, ypjg

PfffYt{efninfq baord odT .ylfnabnnda boauboiq ovnd arolfipa ofrilw edt yd elliv
' -iAdcrctrts Lode, trold and silver

;
shaft 65 feet; deep; vein three feet wide.

wide.
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Atlanta Lode
,
argentiferous galena

;
shaft 22 feet

;
vein three feet wide.

Union Lode
,
argentiferous galena

;
shaft 13 feet

;
vein eight feet wide, show*

ing a mass of mineraL-TivIia xir not odd of 08$ hoMoiy fcostiow ooxiia annilraf odf

io goglg; Wa fr-r,A (i Yu -NrA District • is upon the road to Prescott, and £orne 60

odt xio.fodt 000, t lo Arm ohol axxo8xc
cI odd no fool 008,1

J ‘ !

‘llere (says a writer ’describing the district) seems to be an entire change in the geological

^ftfrmation ; the porphyritic and volcanic rocks giving a place to metamorphic schists, gqejss,

land granitic rocks abounding with numerous veins of quartz, and is accompanied by a cor-

rospondino' clicurge in the character and direction of the mineral veins. Near, the western

markin’ of”the Wauba Yuma district occurs a considerable vein of auriferous quartz, accom-

panied by ores of copper and sulphurets of iron. It is located in a high granitic mountain j

#g called mott&nde of the Pines," and appears to be about 10 feet in width, possessing

promising characteristics common to the auriferous lodes of the Sierra Nevada, and has the

eame nprfbwcsd and southeast direction. Enormous dikes or roofs of quartz, and of course

iquartz ore, feldspathic granite,' cut through tho reddish gneissoid granite which forms the btfse-

hient'fock over a large partof the Wauba Yuma district. Upon these gigantic quartz ledges

dan explorationhas been made, nor is there evidence of much metallic value in them.
, ( r .

There is some timber in this district, chiefly pine, oak, and walnut, and it is

atild gsrassdfdbifl: -xoqoiq ’io fxraw of game ^baiobia
: W PrWof tlie Pines tide lias a shaft 36 feet in depth, and shows a. vein

three feet wide, in which there is. considerable free gold, and some traces of silver.

a0jThe Ben Lfanklmtide has a shaft 22 feet deep, and shows a vein fojir. feet

wide, with gold and silver. .o«f vvlwe.li fa Ifini a footed

xir The El Bonita, McAnncny, Florence, McClellan
,
Mountain Lily, Bubieon

,

ffeg Wtiliam M. Lent lodes in this district are well spoken fl%>and a cornfapy
8hIhI%d&f6^ihed in Now York f© develop theranonff beaxiftib ylnovo ban onft ax

EH 7timdd canon, upon ' the west ;bainkr®fvt^iCxi&rado^pdxe-jdO miles north

AFTIArtlyville, is the oentre pf a silver . district, in wliich a number jpf lodes have

been located and several of tbem worked. Two mills were erected several years

°wd °f moft dihhf xix gtdrxev yxoloo & ‘to xfxnxrp lo rxiev A
‘

:,AThe Tchatticuplode is seven feet wide, well defined, and yields good ore. Tour

'6i%llf4(liaWil

tigp
r

d! :$7l) (tdvtMdtoM syna) noxioafgifaa nvro^xii -

xo
r

i

The Queen"Cityf
Indian Queen, and other lodes have a good reputation,.

; ry This part of Arizona has, by a vote of Congress, been set oft to the State

of Nevada!,* but its inhabitants protest against the change, mid the legislature ,pf

'•Ari'zVnlflams' toanirhfOusly memorialized Congress to reconsider its vote.

General Remarks on the Colorado River Country.—Although not

u*if long after sortth&fi Arizona had been explored, and npt yet

fully prospected, the valley of the great Colorado is entitled to some considera-

tion as a mining region. Tho temperature is much like that of southern Arizona,

arid tlie region is about as well wooded and watered. The timber is chiefly

•'fifer(pilerMd ifloh Wood, and found in the.ravines and gulches. There is, also,

considerable cottonwood along the Colorado and its tributaries, and for mining

use and fuel tlie drift-wood annually swept down the Colorado furnishes an

acceptable supply. niv/o. ad drxobrroqaorxoo A .Mon ooxi

8f ^Kgutt-ural lands of the Colorado region are less extensive than those of

shfftheiT^Arizona, but where they are found they are mellow and fertile. Tho

Yuma. Mohave, and Chimahueva Indians, friendly tribes, cultivate them with

sftcchbS, ail'd gardens laid out near La Paz, Arizona City,; ^pk^y#n4y.:®^'tly-

ville by tlie white settlers have produced abundantly. The broad plains lying

between La Paz and Weaver and Wickcnburg only need water to be.mado pro-

.. duetiy^ 1

’and^hMPiS ;flight can be supplied by artesiaii)«^l%b\0
fl° Ir-Therd'ftfd varidus opinions regarding -the navigation of the Colorado,;;,. Small

Meaiftefs Ravb’ for some years delivered freight at La Paz and Hardyville, ftpd

many persons consider tho latter place the practical head of navigation^ blrt of

late scomra^YridS^tiaY^been mad^ t<£ Chllvildey'altid fttrisMs^rtPdkh^tSipv^iYer is

navigable to wWpMtP7^^ &nd delays drei'shrionsyobsta^esy but it

W Call-villfeiis Mnye
- - • .qLxw
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of the Colorado, nwadstheireacte Salt- iLake 'Gityjrii disfaRde 400 miles,

are easy and safe. ; It is Relieved tlmt the river may be improved so as to render

navigation to "Callville practicable in a 'commercial point of view, especially

'are nsed npon
and Cumberland rivers, are introduced. In the event of success, trade will be
made ! one of large profit, not only securing the transportation of great quanti-

ties of silver and copper ores, but of supplies for all of Arizona north of the

GiW for. Utah, and for parts of Montana. The merchants of San Francisco,

conceding the 1 importance of the river as a channel of trade, have lately helcN
several meetings to encourage navigation, and to call general attention to the

practicability of the same.
3 0IjaflOT nwc

At a meeting of the merchants of San Fran,cisco held September 27, 1867,
G. W. Gilmore, esq., submitted the following report of observations upon the

Colorado river, chiefly made during the trip of the steamer Esmeralda, Captain
Tjiaoit nm-anna ’ •, J

c n v.n a to miitT-oiio 6i HMsio-oao rnoTt to nunw a bjmTjI r .Volrra
Rogers, m November, 1866

: (Ijfw^ Jl{^ Ea oJ B baf .

T0(ft

Port Isabel to Fort Yuma.

—

For tbe whole of this distance the river funs through an
open country, presenting on either side wide stretches of bottom lands, covered With vegeta-
tion and abundantly supplied with timber, mostly cottonwood, willow and mesquite. The
Indians who livealong the river cultivate the land to some, extent, producing good crops of a
Indian corn, squashes, melons, beans, tomatoes, and other vegetables. Occasionally a little

barley and wheat are planted, which always appear to yield well. 0 wlA nofmo o'-ucioM

About 60 miles above Port Isabel, tule lands commence, extending along the river on either
side for a distance of 20 or 25 miles, and back from the river to a great width—on tbe west
shore said to be in places 20 or 30 miles in width. These tule lauds are dry enough for cul-
tivation, and hold out promise of great fertility. Above the tules the land is again higher,
like that below, covered with vegetation and trees, and more or less cultivated by the Indians
updfoFnpfoYu^atnrE gatair

t
iTooi io esoiqioeiq oeuenirai aos.wlod ybmq gaiwoflt ; aafoianom do

For the whole of these 175 miles the river has a very crooked and winding course, aver-
aging in width probably half a mile ; and this average width, it may be here remarked, it

retains for the entire distance up to Callville, varied from time to time by bars and bends,
or thyits passage through mountain canons and rocky obstructions.

The tide ebbs and flows for 30 or 35 miles above Port Isabel in ordinary stages of the river,

and for this distance on the flood tide salt water is found.
At the rise of water the river will perhaps, on the average between Fort Yuma and the

mouth, be five to six feet above low water level—the rise lessening towards Port Isabel.

The channel, sometimes on one shore, sometimes on the other, has a width varying from
one-eighth to one-third of a mile, and a depth of from four and a half to eight feet. The
only obstructions of note in the entire distance to Fort Yuma are two sand-bars, which at
times have not over two feet of water upon them, and are frequently, in low stages of water,
consequently troublesome. It often happens that these bars are washed away and changed
suddenly by the current. In one instance, during a single night, a bar with but two feet of
water upon it disappeared, and 10 feet of water were found next day in its placer
Fort Yuma to La Paz.—The river continues very crooked, having about the same aver-

age width and depth of channel. There are perhaps three bars which may be called bad in
low water, though these are frequently cut away by the current so as to have plenty of water
updndlibnna yd osflord yilnnoisnooo fledw iqooxo jevh odt 'io aobia diod rtoqn sflnsd aril rxndi

At high stages of water great changes take place in the channel. The banks are of light-

colored adobe soil; they were in some places during last season’s unusually high water cut
away for a mile directly into the land, changing the course of the river to that extent, but
leaving a new channel quite equal to the old. This cutting occurs at bends of the river in
the bottom lands, which, as below Fort Yuma, are covered with vegetation and timber ; the
trees of the varieties already named are suitable for fuel, and are of very rapid growth. It

is found that upon new lands formed by the cuttings of the river cottonwood, willow, and
mesquite trees will be produced in three years large enough to cut for fuel.

Fertile bottom lands extend with little interruption along the banks of the river from Fort
Yuma to the Barriers—-the first rapids on the river, situated about half-way to La-Paz. Here
a range of broken mountains approaches the river on either side, and its channel passes
between high rocks, which contract it and give it a current more rapid and difficult to make
head against than any other rapid on the river excepting the Roaring rapids. At the Bar-
riers there are two channels. The one used at low water is about 100 feet wide at that stage,1

the current flowing through smooth, deep, and very rapid. The rapids are short, probably
500 yards, more or less. The other channel, used when the-river is up; is wider and easier.

After passing the Barriers, the mesa, an elevated gravelly plateau, generally barren
,
nearly

up to the river in many places, breaking the bottom- lands, and forming the banks for spaces
sometimes of half, a mile, at others of two or three miles along its course. Occasionally the mesa
will form 1 one shore of the river for a mile or two, while on the other will be a lino open hot-
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tom. This mesa, where it sirrkefe the river, :-is irsualip 20 to 30 feet iabove
,
the .water. It is

never overflowed,, and during the. mosqu-ito Reason the India^g .live upon if t.Q. avoicT those
insects, which are exceedingly troublesome upon the lower lands. All

;

the way from Fort
Yuma to La Paz the mesa can be seen from the

1

river in the distance, bordering the bottom
lands* though at times it seems to be 15 dr 20 miles distant. The bottom lauds prevail
throughout the distance of 175 miles, probably covering tw'o-tliircjs of’ the wayus:They are
similar to those.below Fort Yuma, as before mentioned, and are to some extent inhabited
and cultivated bv the Indians, whose villages are occasionally seen along the river shore.
Trees are quite abundant for most of the distance, and plenty of fuel to be had. Fuel cdt.

by the Indians is not very good, as they usually take only dead trees or driftwood, instead
of cutting live trees and piling the wood to dry. Driftwood upon the lower river is mostly
of the lighter woods that grow there

; while upon the upper waters it is of wood having good
substance for fuel. P ... s ..

Above the Barriers is the well-known rancho of William Ehodes, extending 1 G miles along
the east bank of the river. The laud is cultivated to a small extent, and sustains large num-
bers pf cattle which thrive remarkably well.

La Pa/ to Mohave Canon.—The character of the river is a little changed in these 100
miles. It has a width of from one-eighth to one-third of a mile, and a depth ranging irons

four and a half to eight feet, with occasional bars having, say, 30 inches of water Upon
them. It i,s,much less crooked than below. There is generally a good wide channel with
a pretty rapid current, and occasionally a short bend which, at high water,' will 'cause:

a

powerful eddy, a little dangerous for a steamboat of insufficient power. There is, however,
no broken water, and no dangerous rocks are to be found.
The valley described in the last section extends, with little change of character* up to.

Mohave canon. About 30 miles aboye La Paz the Chimahueva mountains approach to
within a couple of miles of the shores of the river, with a fine open country lying about
then base* In these mountains are copper mines which promise to become very productive
whenever work upon them, now suspended, shall be resumed. After passing Williams Fork,
situated about 80 miles above La Paz, there is a distance of 18 or 20 miles to Mohave canon,
through which the river passes, cutting its way for eight or nine miles through a high range
of mountains ; flowing partly between immense precipices of rock, rising nearly perpendic-
ular from its sides, and partly between masses of broken rocks and mountains. The chan-
nel, however, is of good width and depth, free from dangerous rocks, and with deep water
close up to the rocky shores, against which a steamboat’s guards will touch,while the hull is

in clear water, free from projecting points of rock. This feature is constantly .to be observed!

upon the Colorado in places where it passes between shores of rock, and is a most favorable
circumstance for steamboat navigation. A at istaw .t(ea shit boofl adi no aoxnsiaib ardi •xol bait

Mohave Canon to Haroyville.—Above the canon the valley again presents itself,

differing little in character until reaching Fort Mohave, about 30 miles above. For this dis-

tance, the bottom lands prevail, bordered in the distance by the mesa, which occasionally

comes up and skirts the river for short distances and then again recedes, leading long, wide
stretches of low lands covered with vegetation, and producing the same timber as that found
lower down the river. Upon the east side of the river a few Mohave Indians are scattered

onithe west, a small number of the Chimahueva tribe. There is a great deal of fine farming
land lying between the canon and the fort, some of which is already occupied by Americans.
Here was located the Philadelphia rancho, occupying several mile3 along the east side of the

river. Of this rancho a large part has been washed away and lost by the cutting out of the

river during the past two seasons. .laaaxsda to rltqab ban fijbiw 9gB
After passing Fort Mohave the shores change. Low mesas, producing a little vegetation,

form the banks upon both sides of the river, except when occasionally broken by small bot-

toms' of good land, some ol them occupied by a few Indians. Scarcely any timber is seen
upon the river from the fort up to Cottonwood island. What little formerly grew upon this

part of the river has been mostly cut off. , cdgujula ,bnel odi oiai yllaarib slim a roi yawn
For the 60 miles from Mohave canon to Hardyville there is nothing serious to impede

navigation. The river is much straighter than in the lower parts, and has no sharp bends
and no bad, bars. In some places a strong current is encountered, but there is nothing to

stop a steamboat,. The average width of the river continues about half a mile. The chan-
nel in width and depth is about the same as that described, in the lower part of the rivers

Hardyvilleato Cottonwood IsLANo.^-The shores continue of low mesas on .each

side. There is very little timber to be seen. Here and there is a small opening of arable

land* -breaking the line of the -mesa.!* A few Indians' of the Mohave and Chimahueva tribes

areflbund Upon the banks. The country generally presents a poor and barren aspect,- but
in a few? places upon the small bottoms farms might be, cultivated. A trifling amount of

firewood can yet be bad upon this portion of the river. la owl am aiofll aidit

For this; distance the' river may be said to be quite straight. • Its bends are long and easy,

and it offers evfefyriacility for . navigatiob. i The few bars found haVe sufficient -water upon
themeveu at low stages. . Some places are to be passed .where there is mquick current, but
there is no obstruction,: to navigation ubtil ,.thei head q£ CottOqvrood island isreachedi At
this place thefceris a sand-barupon which the depth of. water frequently changes,, and which
is said -might sometimes in low vflater prove troublesome. When, the Esmeralda crossed it'
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there were five feet of water upon it, and that at. a low stage of thb river. The river con-
tinues about half a mile in average width, and the channel about the same in depth and
width as in the lower river-ranging say from four and one-half to eight feet deep in most
places.

Cottonwood island, about 10 miles long by an average of about three miles wide, is a fine,

level island, fertile and covered with grass, and having considerable timber. Claims are

said to have been located upon the land, but it is yet unoccupied. On the main land on
both sides of the river opposite Cottonwood island are fine bottom lands, with good grass.

A large quantity of driftwood of superior kind for fuel, composed mainly of pitch-pine and
cedar, every year lodges at the head and along the sides of the island—sufficient, perhaps,
alone, if taken care of, to furnish the fuel for years to steamboats passing on the Callville

route. An immense quantity of this wood was upon the island, estimated at several thou-
sand cords. The entire head of the island seemed to be formed of trunks of trees and sand
washed in between them. The driftwood consists of trees, much broken up, of various
sizes, not usually exceeding 14 inches in diameter.

Cottonwood Island to Callville.-—In these 60 miles are found the following points
of interest

:

Round island, four miles above Cottonwood island. ocf yfdraaoq iilnrm j/iod
El Dorado canon, five or six miles above Round island 10 miles.

The cave, five miles from El Dorado canon M-mff -fifimS-.uM.-.^fiivMo' cctO'fl

Roaring rapids, two or three miles above the cave --woto jfusa
[Explorers’ rock is six miles above Roaring rapids.] . -

f&yiT or[j aarmaxo ot
Black canon, 20 miles above Roaring rapids 38 “

Callville, 20 or 22 miles above Black canon .jj.. --.-iev. fid “

From Cottonwood island to Round island, (four miles,) there is nothing serious to impede
navigation. The channel is good, though occasionally some “strong water” is met With.

At the point where El Dorado canon empties into the Colorado, (five miles above Round
island,) mountains and high broken lands commence, and continue to border the river until

the Black canon is passed, a distance of probably 28 or 30 miles.

From Round island to El Dorado cation, (five or six miles, ) the channel continues good,
and without obstruction, except occasional “ swift places” of no great moment.

After passing El Dorado cation, and until Roaring rapids are reached, (a distance of about
eight miles, ) the channel continues good, with smooth water, but a quicker current. No
impediment is found here that could be at all serious in any stage of the water until arrival

at the famous Roaring rapids.

These rapids are caused by bars, composed of rock, gravel, and boulders, which make out
obliquely from each side of the river toward the centre. The current striking these bars is

deflected with a strong swell or roll from each bank towards the middle of the channel. These
swells cause the water to break where they meet, and the water has then a straight rapid
shoot down the contracted channel in the middle of the river. With the lead no bottom could
be found in the rapids. The water appeared very deep, probably as much as 30 feet. The
rapid water may be altogether 500 yards in extent, but of this the great obstruction is found
in only 200 to 300 feet ; there the straight rapid shoot above described is located. In these

200 to 300 feet the descent of the water is plainly perceptible to the eye. By the use of a
water-level it was found to fall in the neighborhood of four feet in the distance named. There
is a rock here standing about five feet out of wafer, which is probably covered when the river

is high, but is easily avoided, and in fact it would be difficult to run upon it, as the swell and
the course of the current would set a boat away from it.

To pass the 200 to 300 feet of rapid broken water described, the Esmeralda placed a ring-

bolt in the rocks above, (the only ring-bolt used on the trip,) and ran aline 800 feet in length
to it. This line was taken to the steam capstan on the single purchase, and the steamboat
was run up the 800 feet to the ring-bolt in seven minutes easily, and without apparent strain.

For perhaps three-fourths of the 800 feet the steamboat slowly backed her wheel to keep her

head right.

After running the Esmeralda up, the line was taken to the loaded barge, which was hauled
up in about 30 minutes, using the three-fold purchase upon the capstan. At this time the
river was at a low stage, probably nearly as low as it usually gets.

From Rearing rapids to Black canon, (about 20 miles,) there are a number of rapids. Of
these only three are of any consequence, and in them the water scarcely breaks at all. At
the rapids the shores were always rocky, but there was ample width in the channel to clear all

rocks, which were generally above water. Explorers’ rock, situated in this portion of the

river, is near mid-channel, and is seldom or never seen above water. Its position, however,
is well known, and there is little danger from it, as there is about 100 feet of clear channel-

way on either side of it, and the river runs with a still slow current.

Black canon, from its entrance to its termination, is from 8 to 10 miles in length. In the

canon the river has an average width of perhaps 200 feet. It is here a still deep stream,

flowing smoothly, but not very rapidly, between bold rocks, which,' for a large part of the
way, rise in precipitous Walls to an immense height above the water. The channel is free

from rocks from shore to shore, and has no sudden or short turns. The Esmeralda towed
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the barge through the canon, not running a line more than, once qr twice, and that; only to

893^^12^ fli etnaa edi itnodn laaa/uh’adi baa .liabr/f egawra rj- sliai a H«rl tyode aonnb
Leaving Black canon, the country again becomes open, with occasional bottom lands and

grass on either side, up to Yegas Wash, six or eight miles distant. The river resumes, its

average width of about half a mile ; it runs with smooth water, but a strong current,: to make
head against which the Esmeralda constantly run lines. The lines were, however, only used
to economize fuel, which must have been freely used to propel the boat against the quick
current. Only the single Capstan was nsed. No bars or rapids were found between Black
canon and Vegas Wash. The channel was in width and depth about equal to that of the

lower river. A small tribe of Indians live along the banks of the river.

From Vegas Wash toCallville, (12 to 15 miles,) the Colorado has a smooth slack current,

and plenty of water. The country along the river is mostly mesa and sand, but with con-
siderable land that seemed fit, for cultivation. A few Indians are living upon this section.

There is scarcely any timber growing from Black canon toCallville, (what was seen was wil-

low and mesquite, ) but a little drift-wood lodges along the banks for the whole distance.

Besides what the Esmeralda used, she left about enough of this drift-wood for one more
flip up. iiaoralnilo
Nothing was seen of the Colorado above Callville. Information obtained showed that a steam-

boat might possibly be taken up, with difficulty, to a point 30 miles higher, but that there,

owing to the crooks in the river, she would be but eight, miles distant in a straight line by land
from Callville. Mr. Smith, the Mormon agent, stated that three' men, at different times, and
each ignorant of the other’s proceedings, had heen sent by Brigham Young from Salt Lake,
to examine the river and adjacent country ; and that each bad separately reported that Call-

ville must be the head -of navigation. ~

The Cave.-—Two or three miles below Roaring rapids, and in sight of them, the river at

a bend strikes the face of a steep rooky mountain. The action of the water has here scooped
or hollowed out a very remarkable cave, about 70 feet in width at its entrance, extending
directly into the rock for about 200 feet, and having a height of perhaps 50 or 00 feet- The
current setting into and out of this cave carries in and deposits sufficient drift-wood to keep
it full to extreme high-water mark. When the Esmeralda stopped here for wood it was found,

piled in to the height of 20 feet above the then stage of "water, filling the cave to about that

height for nearly the whole extent. It is supposed that if the cave were cleared out every
year, it would be filled afresh by the season’s drift. If this be so, it will be readily under-

stood bow valuable the cave may become to a steamboat fine to Callville., There are lugb
grounds near by upon which the wood, when taken out, could be safely piled.

General Observations upon the River, &c.—The average -current of the Colorado at

ordinary low /stages, where no contraction or special obstruction exists, may be about three

and a half miles per hour. At high water it is of course more vapid. Against such a current

the Esmeralda, when under way, towing a loaded barge, would make about 40 miles per day
tfprp ppint to point, running only during daylight. When regular navigation is established:

boats wiii undoubtedly run day and night, except that when reaching any difficult place at

pight it maybe necessary to wait for daylight, topass. At least this will he the case for the

grater part ,of the passage to Callville, say from Port Isabel to El Dorado canon, distance

about .350 nples. Whenever .steamboats get to nipping frequently and regularly, the con-

stant sfcririg qf thepand upon the bars will, it is believed, keep them washing, away,, so that

a good depth of water may always be found upon them. A steamboat for the Callville trade

should, have an .18,-inch cylinder, draw not over 2Q inches, and be not over 140 feet in length,

with a large stern wheel. A boat: like this would go from Point Isabel, to Callville, with a,

barge in tow carrying 200 tons of goods, in ,14 days, running only by daylight, at almost any
gtego of; (lip. river. , When boats- of this description are placed upon the river, the trips will be
made with the same regularity and certainty as on the rivers of California. Up to this time

there has never been a suitable boat on the Colorado. All are deficient in power and size,

and some draw too much water. .. The Indians living along the whole length of the river are

friendly and peaceablefogjfojjJ ylwo&TnodinnMa adi teal 008 odf lo acLhirolt-eeiifj aqadiorr toT

Rough estimate of distances.

Port Isabel to Fort Yuma * -

Fort Yuma,to La Paz, 175 miles . * . . —
La Paz to Wifliams Fork, BO lgjjes - -—
Williams Fork to Mohaye cappu, IBmiles,,.,.. — ...

Mohave canon to Hardyville,.,,6g miles, ...— , m -

.

Ilardyville to Cottonwood.island, 30 miles... -

Cottonwood island to Callville, 60 miles ... . , ... : j.

175 miles.

350

nr 4404
. 450

510.
f./F(j

540
6jMb‘ vXt

Other STATEMENTS.—At the. same public meeting, R. G. Sneatli, esq., of San Francisco,

said he believed that freight rcowld be put down at Callville for four cents per .pound, and
that a chanceowaa now offeredSto t supply 125,0D0i4b ?13®d)00 peoplerwith the necessaries of

life, and they ought: to; takeeadvantege bfitsq ln answer to- question: put by the. chairman, he
said that hei»beifeved>that it would rtakeiffoin 3Qkt6 bfhdays tp run a cargo ,through to Call-

ville; : It -wo.ul d: have to ; be transhipped! at -the mouth of : the: river, and .it might be welfto

transfer it. again to :afpowerful.bbatuWowv file rapids, d Bmc t
aioiia of aioiia moft aduor mo-;-

30



466 RESOURCES OF STATES AND TERRITORIES

Captain Rogers said, as far as his knowledge -went, there was particular trouble in^nayi;

£arijDg
f
|t}ie river. Thgj^w^^^cii^ ^wggdl^pr

moris told him that there was a mountain at the back of that place where there was plenty
of wood, which could be obtained at reasonable rates, say about $7 per cord. Wood could be
procured the whole length of the river for from $3 to $4 per cord, and by cutting it them-
selves, for us. He thought that when proper arrangements were perfected the trip could be
made inside of 15 days. The expense of running a steamer was .less there than here

; it did
hot cost nearly so much on the Colorado as on the Sacramento river. Labor and wood were
cheaper there. They pay $50 per month to men on the Sacramento, and on the Colorado
'Only $25 ;

they pay $6 per cord for wood on the former river, and only $3 on the latter.

Captain Rogers, in answer to questions, said that the currents were stronger and not so
regular, on the Colorado, than on the Sacramento, but there was deeper water on the former.
There were no sand-bars to speak of above Fort Mohave, and the river was not practically

more difficult to navigate than the waters of the upper Missouri. He had no doubt in the
world that it would prove the best paying institution on the coast ; it would certainly pay
better than the Sacramento river.* jj

'

; L A

iuroA oi
r
+ r ras e rr - H -'uofc. IIA .modi rioM ' 8nnol ijnq ,sni9V

Xs

1)0 :.

W
SECTION IY.

tOOTI
V

.lovfia

ya&
,r\CENTRAL ARIZONA.

"
1

' f"
- *

|
• ,t,-v ruoxix aO

.
Tt was not until 1862 and 1863 that an attempt was made thoroughly to

explore Central Arizona. Whipple and Beale had crossed by the 35tli parallel;

Aubry. and Leroux had seen something of the Salt and Verde rivers, the ehief

northern tributaries of the Gila; but no one had attempted more than a hurried

passage through the country, although all believed it to be rich in the precious

©res. Late in 1862, or early in 1863, Powel or Pauline Weaver, a noted moun-
tain man, who had crossed Arizona by the Gila as early as 1832, was attracted

by the placers at La Paz to look for others in the interior of tire cpuntry, and
started with a party of men for exploration. He found Avhat have since.been
known as the Weaver diggings, near Antelope Hill and the town of Weaver,
some sixty miles south of the present town of Prescott. About the same time
Joseph Walker, another well-known and veteran pioneer, arrived at Pima Vil-

lages with a parly of gold hunters, and determined to g
f

o north to see what the

unexplored country, from which the Indians had often brought fabulous reports,

really, contained in the way of precious metals. This party discovered and
ascended the Hassyampa, one of the main streams of Central Arizona, which
has its rise about ten miles southeast of the town of Prescott, and runs nearly

south until it sinks in the desert some twelve miles below the town of Wicken-
burg. Part of the Walker party went to the Weaver diggings,, where on the
top of Antelope Hill, in a most remarkable position, Mr. Sneliing discovered a

* Although the description given of the Colorado river in the above report is substantially correct so far as
relates to

,

its general features, the difficulties of its navigation are considerably underrated. It should be
borne in mind that these representations are made by parties interested in getting up a.scheme to secure the
Utah trade. So far from the depth of water being greater on the Colorado than on the Sacramento, my own
experience from Fort Mojave to Fort Yuma, and all the testimony I have been enabled to gather on the sub-
ject,, furnish direct proof to the contrary. The depth at the ordinary low stage on theCColorado is not more
than two and a half feet on the bars. In January, 1865, the Coeopah, under command of Captain Robinson,
one of the most experienced pilots on the river, was nearly two months making the trip from Fort Yuma to
Fort Mojave, and the draught of this boat was not over 24 inches. She was compelled to transfer all herfreight
to barges after passing La Paz.. On the return trip from Fort Mojave to Fort Yuma, without any freight
whatever, she took nine days to make a distance of less than 300 miles down stream. The great difficulty

arises from the constant shifting of the channels, caused by the caving of banks, deposits of sand in new
places, and consequent changes in the direction of the current. It is a peculiarity of the river that any
improvement made in the way of dams, wings, or weirs must, from its very nature, -be of temporary benefit.

The natural laws which govern this stream are constantly in operation. New caves in the alluvial banks,
throw fhe ,current out of the existing channels; and even where this cannot occur, there are always hew
deposits of sand made at their lower extremity, thus creating new obstacles. The Roaring Rapids form an
almost insuperable barrier to navigation beyond that point, but it would be less difficult tomake a permanent
improvement there, where the banks are rocky, than in the long stretches of the river below,-where (lie hanks
are composed of sand. It certainly requires sqtnething more than the unsupported statement of (_an interested
party, however reliable, to justify the assertion that the Colorado is superior to the Sacramento as a navigable
stream, or that it can ever compete with tho latter river in the extent or value of its trade. There is neither
the population nor'thb natural facilities to

1

justify such a conclusion. Small' steamers may posslbljf bo con-
structed to navigate the Colorado to greater advantage than those now in use.tbut -I am clearly of opinion that

no extensive trade will euer be carried on with Salt Lake City by the way of Callville.—J. R. B.
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One nugget weigh-of unusual size.

pound was taiten out.' mucn of the mineral was dug out with com-

mon jack-knives/and one man is said to have taken out $4,000 in a single day.

It is the common impression that if water could l>e had at the top of the moun-
tain much of the soil would pay very richly. A large amount of work has been
done, and a great deal of money taken out along the creek at the foot of the

inountain, where the mining town of Weaver is located.

The Walker party gradually ascended to Hassyampa, finding gold at nearly

every point, and in the winter of 1863 and 1864 taking possession of the Lynx
or Walker Creek diggings, (ten miles east of Prescott,) from which it is esti-

mated that little, if any, less than a half million of dollars have been taken,

They also gathered much gold on Big Bug creek, four miles east of Lynx creek.

As the placers were pretty well worked the miners began to look for quartz

veins, and found no lack of them. All along the Hassyampa, upon the Agua
Frio, a parallel stream of considerable size, upon Lynx creek, Big Bug, Turkey
creek, and indeed upon nearly all the streams of Central Arizona lodes of gold,

silver, and copper were found. In the excitement a great many were named
and recorded which have no value.

General view oe the Prescott region oe country.*—Th^re are three

elevated ranges of mountains preserving an approximate parallelism and trend-

ing in general north and south. Between them are wide meridianal depressions,

occupied by grass plains.

The eastern range is called the Tonto Plateau, and is composed of horizontal

strata of lime and sandstone, resting upon the surface of a broken granite sys-

tem. The surface or summit of the chain is quite evenly level, a plateau of fif-

teen' miles wide and over a hundred long covered with pines. West of this and
separated from it by the Tonto or Prescott plains, lies the Sierra Prieta; a con-*

tinuous elevated ridge of about 60 miles in length.

Westward again is the Skull mountain chain, a less important formation.

'These will be described separately.

The broad valleys between the two first ranges open northward and connect

with the great Yal de China, which lies beyond, bounded on the northeast by
escarped mural edge of the great Plateau or Colorado Mesa, and on the west by
the mass Of the Aztec mountains. This extended valley or plain system is all

connected, and the entire drainage empties around the northern end of the Tonto
mountains into the west branch of the Rio Verde.
mi

-valley lying west of the Sierra Prieta drains the Williams fork.

Tont6 Plateau.—This singular table range is unlike most chains in

It is, in fact, a part of the grand Mesa; its summit being on the exact

level of the plateau, and only separated from it on the east by the deeply crowded

canon of the Rio Verde. This stream has cut down a valley of about 3,000 feet

<fiep, and thus isolated the Tonto range, leaving it as an outlying strip of

plateau, having the aspect from the country on either side of a true range. The
excavation of vast valleys on its western side have left a high escarpment of its

Along its base, where the erosim has cut deepest, granite cones of the under-

lying system are laid bare, curiously varying the general aspect.
,

The exact limit of this table in its southern extension is not yet known, but

like tile Sierra Prieta it must finally sink under the low plains of the Rio Salado
'

«®v4o ,0oUj5i9qo at yltaBtanoo <n« m«OTia bIttt jxtovos daidwawe! lamfen-adT

Its summit is. about 8,000 feet high, rising at the northern end to nearly 9,000

4ffl0^d1l^9d
U
TVorests of pinus Fremontiana and pinus ponderosa grow in

Considerable extent over its more- elevated portions, and a most luxuriant growth
3{oVr iYiua b bb oiaanuyioca oiL oi 'lonacma ai obBioloP aiLnaii) noilieaRis erii vtitaur oi .eldeilai -itivowori

* Report of Clarence King, esq., of the State geological survey of California, to Colonel

R/S, Williamson on the geological features of Northern Arizona. /oIoO odfatBgtvBn ot bsidicrta
" H It .L—aUivRsQ to yaw ®iff yd y*iO aa&I itsU dth / so hohiso ®tf iaao Iliw e£ext ayiaaeUxe ois.

»d
Arizona.
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of bunch and gramma grasses is everywhere found. Water is rare except in the

two rainy seasons.
J
'

*
y.

The Sieeea Peieta.—By referring to the map, the geographical position

and extent of this important claim will be easily seen. I shall confine myself,

to a few notes on its structure, and the distribution of waters and timber.

From our elevated position upon one of its culminating peaks, we could look

down the line of the range and overlook a large portion of the wide-spread foot-

hill system. In this description I shall use all the notes afterwards made fxgim

other points of view, both from the valley of Kirkland creek and the summits of

the Aztec chain. Sh
; • pp

0 KA.VITE Mountain, the noetheen tee m in us of Sieeea Peieta.—An
immense pile of granite rears out of the plains and low foot-hills which stretch

eastward and south frond the Aztec mountains. To the eastward it presents a vet-y

rugged front, deep scored by ravines and ribbed by cragged, precipitous spurs. It

is ah elongated mass, ending northward in barren rock cones of 700 or 800 feet in

height, and on the south extending into the summit ridge of the chain. Within
a radius of four or five miles of the base the whole distance is occupied by low
ridge-like masses of granite, which are covered with immense detached boulders

poised one upon another in strange positions. Among these are many egg-shaped
masses weighing 80 to 100 tons, balanced on the small end.

Geneeal Steuctuee of the Range.—The granitic ridge terminating in

the peak just mentioned extends southward for about 65 miles, maintaining an
average elevation of nearly 8,000 feet, rising in three conspicuous places to about
9,000 feet each. These are Granite mountain, the northern terminus, Mount
Union, about the middle of the range, and Bradshaw’s mountain, its southern end.

Its average extention latterally is 25 miles. The topography is comparatively

simple, consisting of the central ridge, which is usually straight, and from which,

atlight angles on either side, project long rocky spurs descending at easy graded
to the plains on both sides.

Tabular masses of nearly horizontal, sedimentary rocks rest unconformablv on
the spurs in the Big Bug district, south of Prescott, varying the rolling character

of the surface. These isolated fragments of mesas are, without doubt, relics of

the same beds which form the Tonto and Colorado plateau, and which have been
accidentally left in the great period of erosim, when the main mass of overlying

rock was worn away and carried oil" from the granitic flanks of the Sierra.

Accompanying the granite is a system of highly inclined (and even vertical)

rocks, which strike with the range, skirting its eastern base, and forming the

material of the lower foot-hills. Southward of Pres-cott this senes of rocks widen,

and finally occupy more than half of the eastern slope.

They are of great importance geologically, as being the chief auriferous rock

of the region, and enclosing, parallel with their stratification, the main quartz

lodes of the Prescott and Big Bug districts. Metamorphic slates, mica sheets

and quartzites are the principal rocks, but there is interbedded a line seam of

micaceous oxyd of iron, a hematite of apparently great purity. This zone seems
to be about 15 feet thick, and I have traced its indications for about 17 miles.

West of Mint valley it is conspicuous in a sharp purple outcrop, which may be

followed north and soutlf for several miles, dipping about 85° to the east. j- r

The detrital matter, sand, gravel and clay, which has been brought down from

the slopes of the chain and deposited by former torrents in valleys among the

lowest foot-hills, and-eygn out upon the plains, has, in crossing the auriferous^

zone, become mixed with its peculiar rocks, and contains the gold resulting from

their disintegration and decomposition. These gravel deposits and stream sands,

although never (so far as known) so rich as the placer washings 6f California,

are yet. sufficiently charged with the precious dust to pay for washing, especially

where water enough for extended operations is present. It is curious to observe

.JEW
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along the placer grounds of this region numerous obscure traces of the former

inhabitants.
. r

a
v-acc^^a & wj

Circular mounds of stones occupy many of the little knolls and heights along
the streams, and everywhere they exist numberless fragments of earthenware

and glazed pottery are thickly strewn over the surface. That these ruins are of

considerable age is proved by large cedar trees whose roots penetrate and embrace
the confused rock piles, and which, by examination of the rings of growth, are

fpfffid to be, in some cases, not less than 200 years old. It is firmly believed
by many placer miners that the gold ground has formerly been washed over.

This idea is based on the disturbed position of the boulders and gravel in the

earth, .and a.frequent absence of that regular bedded structure which materials

deposited by water generally have, and which the digging over and washing by
miners must obliterate. It will not be long before this must be established or

disproven, for it is impossible to suppose that no implements would be lost (and

embedded in the gravel) by these ancient miners. It will be an interesting piece

of history if the proof is finally found, that the former inhabitants, whose origin
Qtirl l.vfV* QYirl c\ i ScijDpCQjrclIlCG is SQ Tjri'd-rrrw^rl in rmro+nrTr nr/invA lilrn tlio m'AGonfand life anc

in quest of gold. Of the metalic •

Gelid is known1

to exist in. considerable amount, how richly and how widely dis-

tributed time only can tell
;
rich surface specimens and the exaggerated ideas

of prospectors are, of course, no more than an indication, not even amounting to

a probability. That the rocks are remarkably rich in large quartz veins is true,

but their characteristics are utterly unknown, and the rich surface distribution

may not be continuous in depth.

Iron I have before mentioned as existing in a bed of hematite, but unfortu-

nately the want of coal forbids the extraction of this most precious metal. It is

quite possible, however, that the plateau strata lying east of the Rio Verde, and
which are yet wholl y unexplored, may be found to yield coal. Silver is present

in certain galena veins in workable percentage. I examined, chemically, at Gen-
eral Mason’s laboratory, one specimen which contained over $400 to the ton. The
copper indications are frequent, but as yet ho deposit has been sufficiently prps-

pected to throw light on its occurrence. The soil of the mountain valleys along

the chain is often rich in elements of fertility, but from the great elevation and
great nocturnal radiation in the clear summer months, it is found that few crops

can bear the rigorous climate, frosts occurring in every month of the year.
- a
f

Timber oe the Sierra Prieta.—Everywhere above 5,000 feet the range is

heavily wooded with coniferous trees, chiefly the pinus ponclerosa, which ranges

froth the elevation mentioned quite to the summit. It has about the same habit of

growth as on the flanks of the Sierra Nevada, but averages considerably less in

height; its average is hardly over 150 feet. The timber of this species is decidedly

better than in California, where, from the long-continued dry season, or some
other powerful climatic cause, the wood is so brittle that a tree in falling will

often break in five or six sections. .
"'I 0

.

1

bfibly picca grandis.J The timber of all these is very good for all the ordinary

architectural purposes. f f'-f l
3 urion nowoJioi

A poplar, (p. fremaloides,) a tree having a very white bark and ragged, wide

branoiling habit, is found on the upper waters of all the streams, even about,
^ *"r
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^ .J r «j.

j.
pi m /j i l. pJ A

pp
I
ppp. pp

n v ^^ L.
pp p^

y—. I

|

_. . I ipv . . .j. a
.
|

springs at the summit. Its timber is too soft for most uses.
•

’ Another of the

in their levels, and <

grounds. „

Near the lower limits of the yellow pine timber are live oaks of two species,

generally too small to be of value, and a large wide-spreading juniper, fj. pachyp-

tilvea.) These last are dotted over the foot-hills in open groves, and together

)lar family (a cottonwood) skirts the stream banks and beds

jntinues downward into the extreme foot-hills to the sinking
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with a walnut, which generally keeps the immediate vicinity of streams, stray

quite out into the plains. For 50 miles in length, by from 16 to 20 broad, the

limbered with the above*, species, and is’ deci3.e3.ly tWmOsFfavored
region muns respec^^^nn^^r^at ^mstMnqe. {finny years of settlement

and enterprise would be required to make a serious inroad on this valuable wood-

^r{|amJ,
and unless tlie mines should prove extraordinarily rich it will always supply

a large demand.
.

9

J f.

C

.
q" emo?,tl ®

Water System of Sierra Prieta.—Climatic causes, which everywhere

l-rg‘P¥>9??lrrfe
e.flffVibution of waters, are somewhat peculiar in their action, in this

9l^egmn.
• Wja have not yet sufficient knowledge of the atmospheric changes to

thoroughly understand the deportment of streams.

.In general, during the winter months, there is an immense precipitation of

vapor over the whole plateau, which is deposited in the form of snow in heavy
banks upon all the mountain chains and more elevated rolls of mega. This
period is not one of continuous cold, but is frequently broken by a few days, or

even weeks, of mild weather, when the power of the sun rapidly molts great

quantities of snow, and all the brooks of the Sierra Prieta are brimfull. The
clear nights during winter produce an intense cold, the thermometer, even at Pres-

cott, several times indicating as low as 11°, Fahrenheit; the melting of snow is

suspended and much of the surface water frozen up, so that in the morning the

stream is very low, while by 3 o’clock p. m. of the same day it is a torrent.

The period of winter is followed by a warm spring, when the air,, instead of

showing a difference of only 3° or 5° between wet and dry bulbs, indicates 28°

saxfTCl^Pal
•

f[ r
The mountain snows are rapidly melted, and by May are nearly disappeared;

then the streams gradually fall, the volume of water becomes less and less.

Finally they shrink back into the mountains, having an intermittent flow, chiefly

hidden underneath the rivers of sand which fill their beds. Constant and rapid

evaporation, caused by the thirsty condition of the heated air, renders the remain-

ing waters alkaline. This season of droughts and shrunken streams gives way in

July and August to a second wet season, one of copious summer showers. ,
The

conditions and geographical extent of this rain-fall are not known.
Vast masses of cloud are almost daily condensed over the crest line of the

Sierra Prieta, and toward the middle of the afternoon drift eastward. Similar

storms gather along the Aztec mountains and around the isolated volcanic cones

of the upper mesa. This discharge of rain is represented to be very rapid and
great, and as accompanied by a brilliant display of lightning,

p- T^Pncourse of these storms seems to be, according to general testimony, from

the Sierra Prieta eastward, and from San Francisco mountains southward and
eastward, over the Megollon mesa. This phenomenon, of almost daily occurrence

during July, August, and early September, at the very season when over the

^ugreptep part Km^izona plants are dying of thirst, has a powerful influence on
vegetation, redeeming the land within its range from the condition of a desert.

Y+The influence,' of this season on the streams is,npfW great°as would be expected,

from which I am inclined to think that the discharge is chiefly over plains, where
its irrigating effect is seen in a fine crop of grass.

)9j
• y^ater for steqpi-purposes in the mining region is plenty, if used economically,

throughout the whole Sierra Prieta, put all placer works, except single rockers,

must be suspended during about half the year.

Gmfss Plains ar Prescott.—The streams wHich jiseffmong the volcanic

group on the Colorado mesa join those from the’^ztecpvangeYaud have excavated

out of the mesa formations broad valleys, is From 5,000

feet to 5,600 feet above the sea. Of these the 'largest, is known as the Val de

China. Williamson’s valley, lying north of the Sierra Prieta, is also connected

as an arm to the Val de China, and in the same drainage system are the con-

nected plains between the Tonto and Prieta ranges. Taken together they form

TUT
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an area of not less than 500,000 acres; add to this about 300,000 acres of thinly

wooded foot-hills surrounding the plains, and, like .them,- well supplied with grass,

yma we have a region of grass land of nearly a million acres. .

.

In the coldest winters snow, although on rare occasions quite covering this

area, never lies more than a lew days.

At present, owing to the Apaches, stock-raising is- not possible, but it the :mines

should hall' come up to the wealthy yield which is confidently predicted by the

mine speculators, both civil and military, this vast stock range will be a most

valuable accessory to the mining settlements. . n
;

-!SWq ,

The grasses are all of the kinds known as bunch grasses, never forming tart.

Hbw these would last if eaten down yearly and cropped closely, it is impossible

to ' i" j; .

T

^

Water is not abundant over these plains, but the immense amount of drainage

which flows beneath their surface and unite to form the west fork ol the Ven e,

could doubtless be reached by wells not far below the surface. ;

We remained aloft on the Granite mountain two days, February 21 and 22,

studying carefully all the topographical features within the range ol view. 1 u;

night was comfortless, with a wind that cut through our limited supp y o

blankets, but the mild temperature we found on regaining our camp m tie

- valley soon thawed us out. On the morning of the 24tli We started for b vu

valley. Our road curved around the northern base of Granite mountain, throng l

a succession of low spurs and intermediate valleys, the former covered with scrub

oaks and cliapparal plants, and the latter with a scattered carpeting o ciy glass

and the dead stems of herbaceous plants. Continuing on the curve .till our

direction was southward, we entered the upper end of a long belt ot level grass

land lying under the western flank of the Sierra Prieta, and called Skull valley

from the number of crania the Apaches have thrown there.

The following day (the 25tli) was devoted to a fruitless search aitei; a lost

member of our party. The 26th (Sunday) was likewise spent m traihn| the

missing man, and by nightfall we determined that lie must have gone to Skull

Talley settlement. Four of us rode down there at midnight and found that

Brinley was safe and had started back to look for our camp. Goa ,

A little after sunrise next morning we met the wanderer and took him back

to camp. Monday Mr. Gardner and I, with one soldier, climbed a bold granite

cone north of our camp, from the summit of which we had a fine topographical

Near us, and bordering the Skull mountains, lay a rolling belt of foot-hills,

chapparal-covered and roughened by outcrops of granite.

Skull Valley.—This level valley is approximately 20 miles long, with

bottom land of varying width, from one-fourth to a mile, and winds between the

foot-hills of the Sierra Prieta on the one side and a range of granite and sedi-

mentary rocks on the other, ft is intersected about midway by a cross ridge ot

granite, which has acted as a retaining wall to the accumulating detritus washing

down from the mountain sides above it, damming it back, and elevating the

northern portion of the valley about 150 feet higher than the other The mate-

rial of the northern section is mostly of disintegrated granite, and the vegetation

of a poor character, except two species of live oak, which flourish finely and

seem always to like a granitic soil. South of the granite ridge there is a decided

improvement in the soil, owing to the presence of metamorpine (mal part's) rocks

.-.Tying west,of the bottom. -V' - y.-rw,mr a aaMrO ,

Here are the farming settlements, founded on a deep black mould of great fer-

tility
;
with a climate never very cold nor ever intensely hot, they may hope to

accomplish considerable agricultural development. The waters of this valley

flow southward through £ gap in the metamorphic hills, and emptynnto Kirk-

land creek, a> tributary of the Santa Maria. ;, r-
_

-. „

In the granite hills which project from the western range into the head ot

-xm
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Skull valley, is a living spring that contains sufficient water for a large camp,
even in dry seasons

;
good bunch grass under the live oaks and scattered among

the' chapparal on all the hills, and a plenty of fire-wood, make this an attractive
camp. / .oT ..-..fjqiiii

TlMj chain of granitic hills lying west of Skull valley are at their southern end
depressed, and finally buried beneath sedimentary beds. These are physically
of little importance, except as being the divide or water shed between Kirkland
creek and the Santa Maria. From the granite cone spoken of above We obtained
our first near view of the great and interesting basin of the Santa Maria.

It seemed to us at first like a confused labyrinth of rock ridgeS^led'up-6'he -

above the other without system or order, but a further study from several others
points, overlooking it more completely, and several tramps into its depths, gave
us a good knowledge of its structure. Before describing this singular place,' F
will anticipate our work a little, and give the results we arrived at in the road
reconnoissance up to the Skull valley settlements.
A road from Prescott, either to the settlement at Wickenburg, to La Paz, or

to the mouth of Bill TV illiams Fork, must either follow the present road to Mint
valley and around the northern base of Granite mountain, and down to Skull
valley, making a long horseshoe curve, and returning in a distance of 38 miles
to within 16 of the starting point, or cross the high range directly. We explored
two passes over the mountains, one directly west of. Prescott; which* from ting

great accumulation of Winter snow, would be quite impassable during five months,
and another -called the Indian pass, which offers great facility for the construc-
tion of a road.- .The Apaches rarely fail to decide wisely on all matters of trail

;

a well-beaten path through the pass attests their sagacity.; ThisI depression
can hardly be over 1,000 feet above Prescott, and from its open, exposed nature
it can hardly have more snow than the valley at Fort Whipple. Approached
irpm the Prescott side, the pass is reached by a gentle ascent through rolling
wooded country, and without any of the difficulties of ordinary mountain roads.
A good covering of soil and generally even surface leaves little to be done beside
occasionally digging out stumps or picking away a few stones. The descent
into Skull valley, although not so gentle as on the eastern slope, still presents
no obstacles, either of grade or rocky surface, which Jcannot be overcome by a
small expendiure. A road through here would be always passable, and would
reach the Skull valley settlements in about 1? miles, saving 18 or 19- miles, and
reaching the valley in one day less than by the present road.

_

Having reached Skull valley, a road from Prescott to Bill Williams Fork must
either follow the. present line to Date creek, or else cross the Skull mountains
below Tonto spring and keep the high mesas of the Santa Maria. This latter
is the shortest wajq and we explored it to determine its practicability.

February 28 we crossed the divide about a quarter of a mile from camp No.
4, and descended gradually among rolling chapparal-covered hills, following the
dry tributary of the Santa Maria. After marching about four miles we found '

ourselves on the brink of a deep impassable canon, with rugged vertical walls of
black cellular rocks. In the bottom were chaotic piles of angular debris, for-
bidding a passage down the canon, even had we found a place to descend. To
go around the head of the canon would only lead into a maze of deeper ones.
Our only Way was to keep the high mesa and work westward parallel to the

'

canon, crossing the lateral gorges which were made by its tributary streams.
Into one of these we were forced to descend to a depth of fully 1,000 feet, and
at an angle so great as to forbid the approach of a wagon road, except by zigzag
to and fro at great expense. Having regained the opposite summit' of the mesa,
we continued southwest, following an old Indian trail skirting the borders of
the canon. The surface of this plateau is thickly strewn with blocks and frag-
ments of all sizes of a dark brown cellular rock, half buried in the earth; their
sharp edges cut our mules7 hoofs, and rendered footing exceedingly insecure
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The soil formed by the decomposition of this mol pais roclc forms, when
thoroughly snaked in the wet season, a remarkably tenacious: miry clay, which
alone, even if there were no difficult canons, would at times make a road quite

impassable.

The mules struggled on over this rough table-land, and about the middle of

the afternoon brought us to a singular depression, where we found water and
camped, neewfed boxfa to ebivib exit gniod an fqeo

A granite cone rose out of the mal pais
,
and all around its base the strata have

been worn away, leaving a round basin, in the middle of which is thy cone of

lrv500 or 1,800 feet height. Here is permanent water in tanks, and a good camp
ground

;
grass, in great quantities and of excellent kinds, abounds all over the

neighboring hills and mesas, and wood enough for all camp purposes may be
collected from the shrubby cedars. Mr. Gardner climbed the cone on the following

day, while I explored the canons and tables for a road line. ,
•

From this camp we made a number of pedestrian excursions, getting at lasiqjr

complete knowledge of the surrounding topography. The difficulties which lit<i

in the way of a road are all of them of a nature that can be overcome, but only
with a very great expenditure. Compared with the very small gain in distance

over the Date Creek road, it is much more than compensated by the accidental

character of the ground.

In moving our camp we descended into a canon which winds through a laby-

rinth of confused piles of granite, the trail doubling and twining to avoid impass-

able crags, and finally emerging on the edge of a mesa, from which a steep

declivity of about a thousand feet leads to the rolling country bordering the

valley of Kirkland creek.

Thompson’s valley is a circular expansion of the main Kirkland valley, and
is of topographical interest, as its present water system is divided by a low, flat

spur, a half draining down one side of a high granitic ridge and half down the

other, uniting about four miles below, and Sowing as one stream into the Santa
Maria. crag bon lioa io grifroyoo boog A
We followed the dry canon of the northern branch, keeping the narrow, sandy

bed as it wound back and forth between the interlocking spurs vdiich jutted from
high granitic ridges on either side. Tall, monumental plants of the Gerius

Giganticus stood erect among th’e debris and rock ruins
;
their shafts of fluted

green, leafless, and trimmed with thorns, heighten the savage aspect of the defile.

The pass opens, after four miles of winding, into an open valley lying along
the Santa Maria. This level area of about 2,000 acres of sandy soil is bordered
on the wTest by granitic mountains, through which the river in its westward
course has cut a deep gateway. Upon the east is a high boundary wall, formed
of the escarped edge of the mesa. Here we camped for about 10 days.

After exploring in all directions as far as we could on foot, Mr. Gardner, Mr.
Brinley, and myself, with three soldiers, made a little trip northwestward, climbing

two high steps of the mesa system, and reaching, after two hard days’ tramp, a
culminating point of the Aztec range. This we climbed and spent two days on
its summit. lo aoliu oiiomlo exovr moi
Our first day was half in clouds, half in sunshine. Bitter snow-storms, wdiieh

almost hourly swept over, accompanied by thunder, completely shut out all view.

These alternate periods of cloud shadows and sudden bursts of dazzling sun-

light were of wonderful picturesqueness, but they rendered our work very unsat-

isfactory. The second day, however, was of that peculiar clearness which so

often succeeds a storm in mountain countries. The immediately surrounding

region, from the Mojave road, at Fort Rock springs, down to Date creek,

excluding the remarkable basin of the Santa Maria, was in plain sight and in

position to he easily studied out. The great plateau is not broken off here in

one high bluff, as in the Val de China and Yampai valley, but descends in long
slopes and broken steps, which are everywhere cut by remarkably broken, abrupt
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canons. The Santa Maria basin was itself excavated by aquaceous action from

one of these steps, and then in a subsequent period of much greater erosive

action was deeply gashed down by narrow, converging canons, with; tabular

ridges, mere tongues of land, left between them, sothat the former surface of the

basin is now 2,000 and 3,000 feet above the present stream beds, and only

remains in the form of mesa peninsulas. Among these, here and there rise bold

granite peats, of generally angular outline and rugged surface, suggesting the

^architecture of mighty pyramids from the solid strata, which have long over-

whelmed end hidden them'. A more difficult region to travel over cannot be

imagined, nor one which presents less inducement for* settlements. r :

The mesa plains are indeed well clothed with grass, but they are bard to

reach and far from any tillable land
;
besides, the dry climate and scarcity of

water must always keep them in their present desolate condition.

The great streams have long ago shrunken away. The torrents which excavated

^°ese remarkable canons are generally now a mere river of sand, only flowing

airing the rapid melting of snows on the neighboring hills, or rarely in summer,

when a dense storm-cloud bursts over the gulf walls and pours down its deluge.

j^s^dvidence that even now these occasional floods sometimes ,-QOCaft

With their exception the streams are mere brooklets, saturated with bitter alka-

line salts, and for the greater part of their course trickling and filtering along

the bed rock under a covering of hot sand. aco..,. asT
The water-loving cottonwoods, by deeply rooting themselves on the margin

of these river beds, where they can drink up the subterranean moisture, manage
to live, their fresh, vivid green contrasting strongly w7ith the red-brown rocks

and dusky olive vegetation of artemesia and larrea. ag ,
r

From our station we could trace each canon, and here and there a widening
of the walls would open to view the lower depths, where a line of rich green

willows and cottonwoods fringed the sandy stream bed.

Northward and northwest the long level table lines are broken by Cygnus
and Gemini, two lofty snow-clad mountains, the former an hregular pile, capped
by a rough-hewn dome, the latter a symmetrical cone of black volcanic material.

Between them and encircling their bases is a slope of mesa, furrowed by canons,

which deepen as they continue westward till they break through among the

mesa steps and granitic hills of the aquareous range, uniting under its western
base to form the main canon of Bill Williams Fork.

This canon drains the whole of a longmeridianal yalley, excavated out of hori-

zontal strata of rock between the two parallel ranges, the Hualapais and Aquarius.
The whole view is one of desolation, relieved, it is true, here and there by

vegetation—cedars on the higher mesas, grasses and chapparal plants dotted

Over the rough hill slopes—yet the solid rock .foundation constantly outcrops in

sombre red and black masses, shattered into collosal fragments and opt. down
by a labyrinth of canons. It produces a picture of savage nature, quite in
keeping with the fiendlike Apaches who make their dens in its fastnesses.

Beyond, to the southwest, lies stretched a low desert plain, sloping in almost
imperceptible graduation toward the two rivers Colorado and Gila. Detached
mountain groups rise here and there, scored down by deep dry gorges. Every-
where a great volume of sand and gravel descends from their mouths, giving
evidence of a former torrent. .In , ril & , /.i do « .», if™
The vegetation is sparse, and only of desert-loving, shrubs, whose ill-favored

leaves, together with the cactus thorns, seem typical of the wliple^rggion.’

•>- ^ ^ 1 * 3

.
'

' o f
~-x

Lynx Ckeek.—

W

riting from Prescott in 1866, Mr. Elirenberg used the fol-

lowing language: 3 mrii .am m yrnoshA iaxtesD
We may safely say there is a continuous range of gold-bearing rock from near Wicken-

berg to 10: miles north of Prescott, and from the Lower Hassyampa to the Agua Frio, which
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would embrace an area of at least 1,000 square miles. The containing' rock is neaily the.

same in this entire section. It does not follow that other sections east and southeast are not

metalliferous, nor does it augur for the non-existence of other metals here; on the eonti ary,

lead and copper ores abound, and silver has been found to some extent ; but gold predomi-

nates, at least as far as known at present. « q - a <? -
: qq g V _.Q

The first, lode upon which machinery was erected was the Accidental, upon

lynx creekAa gold vein yielding some showy and beautiful specimens of Tree

o-old—specimens which attracted great attention in San Francisco. 1 lie ore

crushed by the small mill and prior and subsequently by arrastras averaged about

$100 per ton. The vein is small, varying from 12 to 20 inches in width.

Near the head ©f Lynx creek, which lias been worked for placers tlnoughout

its length, say 12 miles, is a hill crowded with quartz lodes. This is known as

Eureka Hill, and Mr. Ehrenberg, writing (in 1866) of the lodes in it says

:

Jv • ‘A- j Av

I find them to be of the same decomposed character as those on the hill below the Big Bug

mine, only showing sulphurets in abundance, whieh thosem Big Bug do not as yet. I can-

not come to any conclusion as to their real character. More and judicious work is required

to-do this. There are a great many veins here of this character—more, indeed, Than I like

to see; still, if this class of veins and ores will pay, by all I can see and what I can hear

can only come to the conclusion that these mountains contain an extent of pi oductive quartz

not equalled in any part of the United States.
_ 193*913 ^ jj^g ajfi5a 6rril

The Eueeka Lode is themost prominent in tho hill. It is alarge vein, and

near the surface showed free gold, which, worked in arrastras, yielded $60 per

ton but at the bottom of a shaft of 80 feet in depth sulphurets predominate, and

it is the belief that the same will be found in most if not all ot the Lynx creek

lodcS ©COTIBl hn. _» iO 9YIIO JAZISD

gi The Dead Wood, the Title, the Mount Veenon, the Pointee, the

Boston, the Pine Mountain, and other lodes, the ore from which lias been

worked in arrastras, has returned from $20 to $80 per ton. Sixty tons of the

Dead Wood ore, worked by arrastras, yielded $27 50 per ton m gold.

At the head of Lynx creek the Senator lode is a large silver
-

vein, which has

worked $60 to the ton in that metal.women $ou to uie r " 0 n

The Mountaineer, Beandon, Lyon, Bon Elder, Monitor, and other

veins show gold, and have been developed to a sufficient extent to indicate value.

The quartz on the, surface is decomposed, and the gold often visible. At a depth,

as a rule, the ore abounds in sulphurets. Arrastras have been erected, and are now

' testino- t he ore from some of these veins. The headwaters of the Hassyainpa

are near those of Lynx creek, and the quartz lode upon the Hassyampa are gene-

rally held in good esteem.
j ,,

The Chase Lode is a gold vein prospecting well, and believed to be valuaDle.

The Benedict Silvee Lode has a shaft upon it nearly a hundred feet deep.

uv Q-ood silver has been taken from the McDougal.

Steeling Mine.—This mine, five miles nearly south from Prescott, and near

to the Hassvampa, is somewhat noted. Two five-stamp mills have been erected

upon it The ore is of gold sulphurets, and presents the appearance of bronze.

It was found impossible to work it profitably by any ordinary process, and the

mills have been idle much of the time. Lately a San Francisco gentleman tried

a process upon the ore which promises to be a success, and it is believed the mine

will prove valuable. The vein is as yet irregular and uncertain
;
but compara-

tively little shafting or tunnelling has been done. * - ; o-

The Montgomery, Often, and Gttadalotjpe Mines, furtlier down tliexias-

syampa, have been worked to some extent, and yielded some free gold. They are

difficult of access atpresent, but roads mightbe made tothemwithout great expense.

The Leihy Copper Veins, between Prescott and Skull valley, show that

Central Arizona, no less than Southern Arizona and the Colorado i:iver country,

is rich in copper,- but it is not likely that attention will be given to working this

ore at present. There are some fifty veins in close proximity m the property
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named, and in other parts of Central Arizona numerous copper lodes Have been
located. The ores are oxides and sulphurets.

igh region is mineral bearing.

the creek for many miles paid well, and continue to pay good wages.
Mr. Ehrenberg spent some days, in the spring and summer of 1866, in an

examination of this district, and thus described it in a letter written in May to the

Alta Californian, of San Francisco :

‘ 07 ‘ U
• V

f

, r ,. » '

r ,

vliffS odd to ar ) oEi aFewojoe ’" r
i \ £ • ana hlo-Q eh ml nnm

The veins, in part of the district at least, are large, distinct, and well defined
;
in the other

parts this is not the case, and I have not yet come to any conclusion as to what they are, as
no work whatever has been done on them, and the containing rock is so decomposed and
stained with oxide of iron in certain parallel zones and masses that it is even doubtfurwhethor
they are veins at all ; they have some regularity, nevertheless ; and, should this iron stain

be caused by the decomposition of pyrites (or sulphates) of iron, then there is hope of numer-
ous extensive and lasting veins, as most all the croppings show gold. It is, however, possi-

ble that this rusty stain is caused by the decomposition of the hornblende in the sienite, (or
diorite,) which is the rock in which all these veins occur. In this: case, not much is to be
hoped from this second series of veins. I expect, however, that a few of these also will prove
good and permanent.

1

First, the Galena lode, belonging to the first series. It is a fissure, and fine-looking, large
vein, prospecting and opening well. Eightmeri are at work here in two shaft's, from which
about 70 tons of ore have been taken up to date, (shafts about 15 feet deep only.) The
Galena is situated on the mountains about two miles north of the mill. --,p r

;
r,

Second, the Big Bug, situated about one-half a mile from the mill, also on the mountains,
and on the boundary separating the two classes of veins. Some beautiful ores of a singular
character are taken from: this" mine, which make me almost believe that much of this iron
stain is occasioned by the decomposition of the hornblende rock, and not by iron pyrites—
at least not always. The shaft is some fifty feet deep, but has considerable water in it, which
prevented my examining it below at present. They are extracting ore from two small levels

some three feet down. The lower wall is very film, but the upper consists of a crumbling,
heterogenous mass of the same material and segregated masses of crystallized hornblende.
The fissure in which the ore occurs varies in wfidth from two to four feet, and the ores lie in
the same in nests of various sizes, showing by their relative position, however, the probability
that at one time they have formed a continuous sheet. o r . +
The condition of the hanging wall, and the whole combination or character of thegangue

or vein mass twake me think very favorably of this vein. The vein mass consists, first, of
the ores referred to, segregated masses of recrystallized hornblende, decomposed country rock,

with large and small fragments, at times, of the latter, and quartz enveloped and blended with
the former in a very peculiar mixture. It is my opinion that considerable friction has been
excited at some time on the walls, by which the upper has been shattered and broken, and
that in course of time the whole mass has been reconsolidated, and the intervals refilled by
recrystallization of hornblende, iron pyrites, &c, Even the ore is of this character, gold
generally occurring in the vicinity of brown-crystals of iron in the admixture of hornblende
and felspai, arid in a deposit of carbonate and even sulphate of copper in small quantities.

The vein can be traced for a mile in a straight line, showing principally those flush walls of

hornblende,;, with tore in some places. As the shaft was sunk in a ravine it is questionable

whether the whole vein has been so much shattered, or whether this was confined to the ravines

tp.

Third, the Eugenia, not worked now, and water in the drift, which was comrirenced too

low or too near the creek. This is a vein, consisting of iron pyrites, occurring in a gangue
of calcareous spar, (or talc,) with some quartz. Near the surface the iron is oxydized, and
the gold can be. extracted in the common way. The iron pyrites will require concentration
and roasting. I can say nothing of this vein now, further than that it seemed to be of enor-
mous size', and that it is, or can be, worked with great facility, being only one-half mfie from
the mill, and on nearly the same level. Only the surface ores will be available now, of which
there are a great abundance. If these will pay but §15 per ton the mill can be kept running.

At this waiting about . 1,000 tons of the Galena ore are in sight. Five hundred
tons have been worked by the quartz mill erected for the purpose, and although

the machinery is incomplete the yield has averaged $25 to the ton in free gold.

There are several shafts and tunnels on the lode. The cost of shafting has been
from $8 to $40 per foot. Ordinary wages $75 per month and board. Wood
costs delivered $5 per ton. The Big Bug mine is of a similar .eharaeter; 60
tons averaged $30 per ton. The ore from both these mines contains fromTO
to 20 per cent, of sulphurets. 'The Eugenia is at places 10 feet in width.
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Several tons worked in arrastras gave $25 per ton
;
some as high as $40. At

suck a return' as thisThe Eugenia, from its location near the mine and its size,

must, if continuously rick, pay well.
nro'd takSC -.DUfcl -Dio.

Tke Tiooxoeiur.a, tke Chapparel. and the Divide nt> Mixes, in tlio Big

Bug district, liave a fair reputation. Thirty tons of the Chapparel ore, worked
ak°me Big^ug mill*g%ve $22 per ton in free gold. Sixty^tons from tke l)Ly,|-j

dend gave $2ff per ton. A mill kas been erected upon tke Ticoyiderpg^'a.
J
lode

reputed to be valuable, but little work kas yet been done.p, ,

Turkey Creek, 30 miles southeast from Prescott, is more npted for its silyfiK

tkan for its gold mines. A mill kas been erected to work tke ore of tke Bully

Bueno lode, but owing to financial embarrassment it lias not yet been put in

operation. Shafts and tunnels show the lode to good advantage. Tke ore is

of a curious character, that upon tke surface being gold' liflidriiblemle?

Yahoo mine in this vicinity promises well. The Goodwin is a silver lode, show-

ing sorpe choice ore. Specimens taken to California in 1865 were highly praised <y

A ton or two worked yielded $300. The Gross g®ld lode in this district lias

yielded some specimens of free gold of rare beauty. Tke Capital silver lode

resembles the Goodwin, and tke Richmond' is of the same class. ’

.... .

The Bradshaw District is upon the upper Aqua Frio, at what is known
as Black Canon, a distance of from 50 to 60 miles southeast from Prescott.

Here the Mexicans for several seasons worked tke placers with considerable suc-

cess, and in 1864 numerous quartz claims were taken up. Some of the ore

reduced in arrastras gave a return of $100 to the ton. The Great Eastern, the

have been extracted.

hiNear Given' mountain, at tke south side of tke Bradshaw mountain, (from

traced for two and one-half miles." s i0£iw 9£ii baa ,-iibw nnigafut ecu 10 aoumaoo am
Pine Flat, at the west end of the Bradshaw mountain, kas several gold

lodes. The Clinton and Minnehaha have been opened to the depth of perhaps

30 feet, and the district is accounted promising.

Walnut Grove, one of the best farming districts in central Arizona, is upon
tke Hassyampa, 30 miles south of Prescott, and 15 miles west of the mining
districts just referred to. In its vicinity are some good lodes. The most noted

are the Big Rebel, a lode of considerable size, and the Josephine, ore from.
1

ich, worked by arrastras, has paid $200 to the ton.

still worked by Mexicans.

Y'ulture Mine.—A German, named Henry Wickenburg, with several com-
panions, while prospecting upon the Hassyampa late in 1863, discovered a
butte or small isolated mountain of quartz, at a point some 60 miles north of the

Gila, and near the Hassyampa. After examining it closely they found traces

of gold but attached no great value to the ore, and all but Mr. Wickeiiberg were

reluctant’ to gd to diven the slight trouble of posting notices claiming the lode,

if such it could b.e called. It was,^however, taken up', and is now the best

known and most profitable mining property in central Arizona, if not in the entire

Territory?: Upon the discovery claim is a chimney 500 feet long' and 400 feet

wide, which rises 100 feet above the surface of the surrounding country. So far

as tested nearly all the rock of this chimney contains gold. The' vein proper

is 39 fept wide, and continues the same at the depth of 100 feet frdm the' surface,

or- say 200 feet from the top of the chimney, the depth to which shafts have been
z. Therein runs northwest and southeast. The hanging wall is of por-
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Vulture, which is now the property of a New York company. Mr. Cusenbarv,
the superintendent, has kindly furnished the following report of the amount offMWSm {'d September fa
From November 1, 1866, to September 1, 1867, the mill crushed 4,83F tons,

which produced $145,633, an average of about $30 per ton. .^izlhfv/oMihe gfdd has thus far been found free, and occasionally some showy specimens
are obtained. The absence of water near the lode now renders it necessary to
work the ore at Wickenburg, a distance of 14 miles. Thus the cost of trans-
portation alone is $10 per ton. Wood is not abundant in any part of central

corT°

lia^
backs,’ and arrangements are now making for

, the working of other claims nod
iUS thought that all will pay, althoaglf somC have hoitWoiT^a Ci t e
chimney or discovery claim the only tail-able part of the lode. Two thousand
feet are claimed upon the Vulture vein, and several other lodes of a similar
character, although much smaller in size, have been taken up in the vicinity.

gala bnufiQv

4 r ru„ , GOT

fjdohlw tovo Jellcxcq bSS odf

borniobioq ylholoclaitea oa saw
Genual Remarks on Central Arizona.—

C

entral Arizona is’ ah elevated
-country. ' .The town of Prescott, the present capital of the Territory, is at an
altitude of some 6,000 feet above the level of the sea. At this height the win-
ter temperature is of course severe, but at ntW upocmc +iVa v,Kw,,Y
the most- agreeable in Arizoha. Above

tA-T a ; i T T “ Ufv uhho me eany irosts, nne, props are produced,
lb is estimated that 2,000 tons of com will be produced tills season within a
circle

.

.
of 50 miles of Prescott. Vegetables of nearly every kind grow luxu-

riant y. At a reasonable outlay good roads may be made through the most for-
midable mountain ranges, and the country offers many facilities for minim-- - The
want of success to this time is not to be attributed to any deficiency in the mines
hk to I in- I ndian troubles and the refractory character of the ores of most of

troubles and the thh ore's
1

of
the dgtLesjifhusjfag openbda rTlgamllls^^^ « most of

„ |Jccu uwjuubu onl^Y^'me
nortTeen smleT-to^i^^

of, probably repay developMefit. fe estimathtf ordinary oresmay now.be worked at a cost not exceeding $7 per ton. Only American labor
is to be had, which is more costly than most of that employed in southern Arizona
and qpDho%lQdora^Rm; MtldtIvfe?

ljxrSy
'r8oa oTla - ia A

Remarks on the Territory.—

I

n southern Arizona and upon tire dolorado,

Tu^ntrfl A iv
'york summer months.In uential Anzona this is not necessary, as the sun is seldom rmnroQa!™ rrim
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to talk of fine farms and gardens, but with those who have seen the products of

the fertile valleys, no argument is necessary to prove then value. Indeed, it

no one of lfhe^|nor^|)^arj^ tjp/£g

Pacific is. richer in mineral lands than Arizona, while its climate is acknowledged
by all who have tested it to be unsurpassed upon the western continent. The
p^feb¥^-jMol^c§^l6f the Territory deserve mention. Grasses of every nutritious

variety abound, and cattle and sheep may, whenever the hostile Indians are over-

come, be raised with comparatively no outlay. Southern Arizona is especially

rich in grazing lands, and were its mines to prove worthless, which is hardly

possible, it must eventually become important as a pastoral country, and support

a large population, furnishing cattle not for the Territory, bat for California and
New Mexico. " '

- B >r{ pp™ 9i

Below Prescott and upon the Colorado adobe is used for building, and is per-

haps better suited to the climate than any other material. At Prescott and in

the surrounding mining districts timber is used, and lately brick of an excellent

character 'Maftcl been made in Prescott./ \ .-nr

The pine'of central Arizona grows t6 a medium size, and much of it is resinous.

The oak and black walnut do not obtain a great size. Pine hipibei; cut by a

steam mill in pfescott is furnished at $30 , $60, and $100 per 1,000, according

to the quality. : Themesquite and cottonwood of southern Arizona and theColorado
furnish good rafters for the adobe structures, and the mesquite is famed as a

s^Mrb' (firfek,dod. 'About Tucson and Tubac, and many of the mining districts,

The 1 Ticfiltbiy bffers two natural and inviting routes for continental railroads.

That by the 32d parallel, over which the Butterfield or southern overland stage

service was so satisfactorily performed prior to the rebellion, is too well known
to require comment. That by the 3bth parallel, explored by Beal and Whipple,

is scarcely less practicable, and is for much of the distance well supplied with

timber and coal, and through,a promising agricultural and mining region. Both
these routes possess advantages over those farther north, and it is the judgment
of those who have passed over them with care and observation that they must
both soon be traversed by the iron horse.

Upon the adoption of the code of the Territory, (1864,) a chapter was incorpo-

rated providing for “ the registry and 'government of mines and mineral deposits,”

and it at first met general favor, both in and out of the Territory, but practice

proved it to be cumbersome and annoying, and in .1866 it was repealed, and a

ing of claims, to the district organizations. Bat few, however, of the districts

enforce rules, and it is not likely that much attention will be given the matter

uiltil the congressional mining law is enforced here. The land officers who are

to see to its execution have, it is reported, been appointed, and will soon open
their offices- The congressional act, so far as understood, is much liked, and
considered liberal even by the large class who have always opposed any legis-1

laftbftlw ^liaoo 9*rom ai dordw Jmil od of ai

A simple segregation act, of which the following is a copy, was adopted by the

last- legislature : w, d+rrna rrl— aHT Tib giadAMaS.
CfQOXS* (-• r r

ai - iovT kkifocr faerigin _ x
: io i nil

-ANuACT to provide for the segregation of minm^ cMba. • ^ Ifiirtcroo nl

Be it enacted by ilie legislative assembly of the Territory of Arizona, That whenever any one
or more joint owners or tenants in common of gold,-,silver, copper, or mineral-bearing ledges

or claims may desire towork or develop such ledge or claim, and apy other owner or, owners
thereof shall fail or refuse to. join in said work, after due notice of at least 30 days, given by
publication in one newspaper, printed in the county in which said ledges or effifmfbwrel

1

located, and if none be printed in said county, then in any newspaper printed in 1 tile Tefritoryj

said notice to have publication in four successive weeks of said- paper, said other owner or

owners may.j.'qnon. application to the district court of the district wherein the ledge or claim

viilmiad.fi xifi ad hluow ii ylm aaorgei .haae,^ or. oamfii J
QfS
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is situated, cause the interests ci said parties so refusing to be set off or segregated as here-
inafter set forth.

Sec. 2. The owner or owners of any mineral-bearing ledge or claim, after the expiration
of said 30 days’ notice having been given, may, if the party or parties notified fail or refuse
to join in the working or developing said ledge or claim, apply to the district court of the
district wherein the ledge or claim may be situated, for a partition or segregation of the inte
rest or interests of the party or parties so failing or refusing to join.

Sec. 3. The party or parties so applying shall set forth the fact that the said parties have
been duly notified in accordance with section one of this act, and that said party or parties have
failed or refused to join in said work, all of which shall be sustained by the oath or affirmation
ot one or more of the parties applying; and upon such application being made the clerk of
said court shall post a notice at the office of the county recorder, and in two other conspicuous
places within the district, stating the application,'and notifying the parties interested, that
unless they appear within 60 days, and show good cause why the prayer of the petitioner
should not be granted, that the same will be granted if good cause can be shown.

Sec. 4. At the expiration of said 60 days, if the party or parties notified do not appear and
show good cause why the prayer of the petitioner should not be granted, the court shall
appoint two. commissioners to go upon the ground and segregate the claims of the parties so
refusing to join

; and in case they do not agree, they to choose a third party; and said com-
missioners shall make a report in writing to said court, who shall issue a decree in con-
formity with said report, which shall be final, except appeal be taken to the Supreme Court
within 30 days after issuance thereof.

Sec. 5. The provisions of this act shall not apply to the county of Yavapai.
Sec. 6. All acts and parts of acts in conflict with the provisions of this act are hereby

repealed. J

Sec. 7. This act to take effect and be in force from and after its passage.

The present report indicates the discovery and location of lodes in all parts
ol the I erritory rather than their development. The reader may wonder why
lodes offering1 such rich surface indications, and so generally promising, have not
been extensively worked. In explanation, the comparative inaccessibility of the
Territory, being oil the grand overland lines of travel, and without seaports,
must be first offered. IS ext the fiendish Apache, the most difficult Indian upon
the continent to overcome, and next the limited extent of the placer diggings,
or the lack of water for their working. It will be remembered that it was the
placers that brought the large population to California, Idaho, and Montana.
Had those countries been without such inducements, their growth would probably
have been as slow as that of Arizona.

After some years residence here the writer is more than ever confirmed in
the belief that while there is much to contend with in Arizona, there is much to
contend for, and that despite all the drawbacks and discouragements the Terri-
tory will yet command a large and prosperous population, and abundantly repay
the government for the outlay required to reserve it from the savage.

Besides the minerals already referred to, there are indications of the existence
of many others in different parts of the Territory. Iron in carbonates and oxides
is abundant. Traces of nickel have been found near the Big Bug creek. Plati-
num (metallic) is shown in the placers of the Black canon or Bradshaw district,
on the Agua Frio. Traces of tin exist at several points. The geologist of Lieu-
tenant Parks’s United States exploring expedition reports the discovery of large
beds of gypsum upon the San Pedro. A lode of cinnabar was located several
years since.10 miles southeast of La Paz, and named the Eugenia; copper, silver,
and quicksilver are found together in a rare combination, but the lode is not large.
Rich cinnabar float has been found upon the Mohave and Prescott road, about 50
miles from the Colorado. Lime of a superior quality exists in large quantities
near Prescott and I ucson, and is found at other points. It is now extensively
used in building. Lime coral exists in the Adelphi mine, Mineral hill, Williams
Pork. It is found in immediate connection with the richest carbonates and oxides
of copper. The Salt mountains near Callville, and a few miles east of the Col-
orado, are among the most remarkable formations in Arizona. The deposits of
pure, transparent, and beautifully crystallized salt are very extensive, and no salt
is superior for table or general use. In the vicinity traces of coal have been clis-
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covered, and parties engaged in exploration are quite'"confident that large, quan-
tities will be found. There is a report of the discovery of coal upon the Sun

fief borlitoir aeilraq to yheq adl li ,yBca tn©7Tg rmd •gnivijff aoitoa V^af) 08 Imado
J he folly of intrusting mining operations to 1 inexperienced and impru-

dent men has been well illustrated in Arizona. In the southern country and
npon the Colorado hundreds of thousands of dollars have been thrown away in
foolish ^tjm&gant expenditures^©
$1,000,000, the company abandoned work without enough having been done to
ascertain whether there was or was not a true vein. In many cases the whole
capital of the owners Las been frittered away in unnecessary buildings, improper
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prejudiced capitalists against further investment in it.

dims far it may be truthfully asserted that there have been more failures in
superintendents than in mines in Arizona; indeedit is a common remark that
no lode properly opened and economically and systematically worked has failed
to pay. «TIWfsPfrue in nS

In southerm^^qpa^j^y], S^qrplffte xfoYseKtbesttoms^ iinrig&tl'o'n . is neces-
v,r In .central Arizona the seasons are defined, and at many points good crops

have been raised without irrigation, the rains furnishing sufficient moisture; These
.occur mainly in the months of July and August, but there are frequent showers
in April and May, as well as in the winter months.
The friendly Indians, Pirn as, Maricopas, and Papagoes, below the Gila, raise

large quantities of excellent wheat, and the whites engaged in farming upon the
Gila, the Santa Cruz, the San Pedro, and the Sonoita, raise corn, barlev, and
whe^fog M&ihokiiriTep©ra!ticnrgH>tiheI®e^i(^<TI0 fi'noT
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UTAH TERRITORY.
SECTION I.

GENERAL FEATURES.

The boundaries of this Territory have been changed a number of times until

its form approaches a rectangle. Its length from north to south is about 345

miles, and its breadth about 320 miles, with an area of about 110,000 square miles.

Its population is variously estimated at from 80,000 to 100,000, and is rapidly

increasing.

The Wasatch range of mountains divides the Territory diagonally northeast

and southwest into two parts, the northwestern being much larger than that lying

to the southward. The Wasatch range is high and rugged. Its lofty summits,

covered with perpetual snow, probably have an altitude of 11,000 or 12,000 feet

above the level of the sea. In a broad and elevated range surrounded by

countries rich in gold and silver we should expect to find those metals. But so

far as is known no range of mountains on the western coast has been found rich

in precious metals that has a trend to the northeast and southwest, and it may

be considered problematical whether any mines of those metals will be found of

great richness in the Wasatch mountains. On the western side of the Territory

are a number of small ranges, on the Goslioat and a number of others, that con-

tain mines of gold and silver.

The largest river is the Colorado, one of the longest in the United States.

Of its capabilities for navigation comparatively little is known, though so far as

explored the reports are unfavorable. Its principal branches are the Green,

Grand, San Juan, and Virgin rivers. These drain the southeastern portion of

the Territory. On the north, Goose and Holmes’s creeks run into Snake river,

but all the interior streams empty into lakes that have no outlet to the sea.

Bear river and the Jordan empty into Salt lake, besides many large creeks and

numerous smaller ones.

Salt lake is about 120 miles long, north and south, and 40 miles wide, and

contains several islands of considerable size, some of which are partially covered

with timber. A steamer is now being built for the purpose of shipping the tim-

ber from these islands, for the use of Salt Lake City.

The lake is subject to sudden storms, and boat navigation is sometimes danger-

ous. Until the present time, no serious effort has been made to test its capabili-

ties for navigation, but there is no doubt that the trade on this lake will, at some

future period, be of considerable magnitude. The water is extremely salt. An
analysis shows that it contains over 22 per cent, of solid matter, an indication

that it has had no outlet to the sea for a great length of time, and that compared

with other regions the fall of rain in this part of the country is less, and the

evaporation greater, than elsewhere. The ocean represents the average saline

impregnation of the world produced by rainfall and evaporation. By comparison

with this standard solution we can judge which is in greatest excess, rainfall or

evaporation. On the hills which surround Salt lake are marks of an ancient

beach about 300 feet above its present level. From the depth to which these'

shore-marks have worn into the rocky sides of the hills, and the large amounts

of debris brought down by streams and deposited at that elevation, it is evident that

this level of the lake must have remained for a long period. It is probable

the lake once had an outlet to the ocean; and from the fresh-water tertiary fos-

sils found at Bear river, and at other points, it is almost certain that it then con-

tained fresh water. Then, also, it doubtless contained many varieties of fish, but

as' the water grew salt, they gradually perished
;
and, so far as has been observed,

it has no animal life in it at present.
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The cause of the extreme aridity of this country lies in the fact that it is sur-

rounded by high mountains. The Sierra Nevada on the west, the Wasatch range
on the south and east, and the Rocky mountains on the north, completely encircle

it. The wind coming from any quarter has its moisture.absorbed in passing over

the mountains.* The absence of vegetation, the effect of this extreme aridity,

also aggravates the droughts. The cultivation of these valleys by covering

them with crops and trees, may cause some change in the amount of rain-fall, and
it is not unlikely that in the course of years the water in Salt lake will be per-

manently higher than it is now. As the small rain-fall at present is due to the

environment of mountains, the inference is that in former times they did not exist,

and that this lake is older than the mountains
;
this conclusion appears to be war-

ranted by our present knowledge of the facts.

The course of the wind in past ages was mainly from the west, as it is now.
This is shown by the deeper shore-marks found on the eastern side of the lake

—

a fact general in Utah and Nevada and the southeastern portion of California.

Utah lake, the source of the Jordan, is almost the shape of a right-angled

triangle, about 30 miles long and 20 wide. The water is fresh.

There are several other lakes, as Little Salt lake, Sevier lake, and Gosl) oat.

The first settlement in this Territory was in 1846, at Salt Lake City, by a band
of Mormons. Owing to the fertility of the soil and other natural advantages,

the growth of this community has been very rapid for a population devoted, to

agriculture. The discovery of gold in California and the large emigration which
it induced, passing through this place, greatly stimulated trade and made a mar-
ket for the surplus produce of the inhabitants. The advent of the United States

troops under Colonel Johnson, and the discovery of silver in Nevada, and of gold

in Idaho and Montana, produced similar results.

These markets are now nearly or quite closed, and trade in the Territory is more
depressed than since 1850. This may cause the people t© turn their attention

to mining, a pursuit hitherto neglected owing to the greater profits derived from
agriculture. The favorable notice taken of the recent discoveries of mines on
the east side of Green river is evidence in point. The most potent cause of the

increase of the population is the encouragement extended to emigration from
foreign countries. Nearly nine-tenths of the adult population are of foreign

birth. Salt Lake City has a population of about 19,000 inhabitants. It is a

beautifully laid-out town. The streets are wide, with streams of clear water
running on each side. The carriage-ways are separated from the sidewalks by
rows of trees, which present a refreshing appearance in summer to the way-worn
traveller wdio has crossed the deserts. The private houses, built chiefly of wood,
are perishable, but the public edifices are constructed of stone and wood, and are

durable and highly creditable to the skill and enterprise of the inhabitants. The
tabernacle, the principal place of worship, is capable of seating 10,000 people.

The width of the streets, the umbrageous rows of trees, the great number of

* Lorin Blodget, in his Report on the Climatology of the United States, says: “The
Basin region as a whole can hardly be said. to be one of periodical rains north of the 35th
parallel,, however deficient the quantity is, and however abortive—as it may be said—the

rains are, as regards vegetation and practical climatology. The rain of summer, from the

middle of June forward, is' practically valueless in cultivation for the vicinity of Great Salt

Lake, and the flourishing settlements there are sustained by irrigation. Cultivation would
clearly require this aid everywhere, and as the winters are not available in bringing crops

forward as in California, irrigation may not be dispensed with as it may be there. It is unim-
portant to many of the best crops of California, wheat among them, that there is no rain

whatever in summer,® since they are so far advanced in the mild winter that the summer is

only requisite to ripen them. But in no part of the Basin is this adaptation practicable, so

far as known. The extent of summer required is similar to that of like latitudes in the

Atlantic States, and the deficiency of rain therefore is destructive, if irrigation is impracti-

cable.”

a Except on the seacoast north of Mendocino City
;
from which point occasional summer rains prevail,

increasing in frequency towards the north.—J. R. B.
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brchards and gardens in tlie heart of the city, and the incombustible nature of
the houses, give a country appearance to the city, and render fires almost unknown.
The small size of the farms is favorable to high cultivation. As a consequence,
the greater part of Salt Lake valley is under better cultivation than any region
vest of the Bocky mountains, except, perhaps, around the bay of San Francisco.
The System of irrigation is excellent and extensive. Farmers in the eastern

States might le.arn much here that vouldbe valuable to them. From a report of the
Deseret Agricultural Society of January 11, 1S66, it appears that u there have
been constructed 277 main canals, in length amounting to 1,043 miles, 102 rods,
at a mean width of 5 feet 6 inches, and a mean depth of 2 feet 2 inches,, which
water 153,949 acres of land, at a cost of $1,766,939, and that there is in course
of construction canals at an estimated cost of $900,000.”
Ogden is a flourishing towfi on the east side of the lake, and ranks next to

Salt Lake City in population and importance.

SECTION II.

fpod to Torf rfTrrff *3*0 j .140 fv^iTOC/o orf vf Fjsrrtn^v-*-' i j [7/ ^ Filo rf ' cm im opoffj iino */ ro!

MINES AND MINING.
In the spur of the Wasatch, on the east side of Salt lake, gold has been found

in very.minute quantities. Some of the quartz assayed about $2 per ton. The
mountains at this point trend west of north and east of south. The country rock
is granite, and quartz is abundant.

I he thermal springs in this vicinity show the presence of sulphate of iron,
and possibly mines of value may be found in this spur of the mountain.

MijVeesville.—The western part of the territory, adjoining Nevada, so far as
known, is the richest in metals. At Minersville are mines of lead and copper, which
contain sorne gold and silver. One of the mines has been worked to a depth of 90
feet. At this point the copper predominated, and the working of the mine for lead
was suspended. The lead was smelted to supply the territory. While lead pre-
vailed working of the mine was remunerative. No effort was made to recover
the silver,, although in many countries this would have been profitable. By open-
ing the mine at other points, no doubt lead ore of the same quality as that worked
could be obtained. The percentage of silver contained in the lead and copper
ores of this district is sufficient to justify the conclusion that the working of these
mines will be a source of profit at some future day.
Bush Valley.

—

This district abounds in veins containing argentiferous
galena and copper. In 1865 there was considerable excitement about these
mines. Companies were organized by officers of the army at Salt Lake City,
and some developments were made. Smelting works were erected at the mines,
but the smelting failed to extract the metal in a satisfactory manner, and the
expenses incident to enterprises of this kind, in a new country, rendered opera-
tions very costly. Silver occurs in galena in the ame irregular manner as in
quartz. Many suppose that if a vein of galena assays well in one part it will
do the same. in all; an erroneous idea, as miners frequently find to their cost.
When transportation is cheaper, fuel more abundant, and labor cheaper, these
mines will. doubtless be valuable.. At present no profit is likely to be derived
from working them.

Coal.—The eastern part of the territory contains large seams of coal. As it

has been found as far south as Pahranagat and at Ban Pete, it is not improbable
it abounds in many parts of the Green Biver valley. That said to be from San
Pete is a firm bituminous coal, considered by many superior to any found west
of the Bocky mountains, but its quality must be thoroughly proved in large

2
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amounts before it can be pronounced equal to the bituminous coal of Pennsyl-

vania. i! In 891X1

The coal from Pahranagat is found about 300 miles southwest from Salt Labe
City

;
that from San Pete 120 miles south. About 80 miles east from the city

coal is found very abundantly. These discoveries tend to justify the conclusion

that coal exists in large quantities in the Territory . As soon as a market is opened,

the demand can be supplied from these coal fields. Owing to the scarcity of fuel

in the mining regions of the eastern part of Nevada and the western part of

Utah, where most of the silver,- copper, and lead ores must be smelted, coal will

in time be in great demand.
Anthracite .—The most interesting discovery in this connection is anthracite

coal. Scientific men have long been seeking in vain to find anthracite west of the

Rocky mountains. It has recently been found on Green river. An old iron-worker
from the anthracite regions of Pennsylvania says the deposit is identically the

same. The coal is heavy, and will not burn with a flame. When used in a
blacksmith’s forge it gives an intense heat. This article has been tried and
found to answer all the purposes required of it.

Pacific Railixoad.—The advantages to be derived from the construction

of the Pacific railroad will be beyond computation. Branch railroads will fol-

low, and these coal fields will eventually be opened up. The number of coal

seams visible along the canons in eastern Utah is remarkable. Man}’ of them
are of lara:e size

;
some are said to be 15 feet thick. Occasionallv they can be

traced four or five miles. They are so numerous and easily found that the inhab-

itants do not locate them. It would be difficult to imagine such an abundance
of valuable coal deposits in Nevada or California as to preclude location. Utah
appears to be nearly in its normal condition. The recent elevations and depres-

sions are slight
;
consequently in mining for coal it is probable few faults will

be found. The great number of veins near the surface will furnish that article

for years to come without deep mining or the use of expensive machinery for hoist-

ing or pumping. If the coal fields on Green river should prove as extensive and
of as good quality as there is reason to expect, it will be a great advantage to

the miners on the Colorado and at Pahranagat, as well as useful in the naviga-

tion of the Colorado river. A thorough exploration of the coal fields of Utah,

Dakota, Colorado, and Montana is much needed. It would probably establish

the fact that western coal fields, though inferior in quality, rival in extent the

va^t deposits east of the Mississippi river.

Iixox.—Iron ore is abundant in Utah. Attempts have been made to smelt it,

but so far without success. There is nothing refractory in this ore to render

smelting difficult with skill and the proper appliances. The demand for iron

will always be large in Utah, and the cost of freight from any other point of

production renders it an important resource for development. With a large

agricultural population, labor will be cheap. In every point of view Utah
appears to have better facilities for the production of iron than any of the adjoin-

ing States or Territories. The profit on agricultural pursuits will become less

every year, for many years to come. All the adjacent mining States and Terri-

tories will soon raise their own stock and grain. With the exception of New
Mexico and Arizona they are now doing it to a great extent, so that there will

be only a homo market for the produce of Utah. This will have a tendency to

turn the attention of the inhabitants to mining and manufactures. In the latter

branch of industry they are already actively engaged.

Salt.'

—

Salt can be produced in unlimited quantities, both for home consump-

tion and export. When the railroad is completed it will probably pay to trans-

port this article to the markets of the Atlantic. In the State of Nevada salt is.

so cheap and abundant that it will not pay to send it west from Utah.

Soda exists in vast beds in many parts of the Territory. When labor and
freight are cheaper this will probably be an article of export.
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Cottonwood Canon is about 27 miles southeast from Salt Lake City, in the

Wasatch mountains. It contains several silver mines. A Mr. Hirst is running

two furnaces there at present. They are not on an extensive scale, but the results

are satisfactory. Hirst thinks his ore will yield $200 to the ton. He has a

German to manage his works, who is reputed to be skilful. The veins occur

in limestone, and ore exists at the surface in abundance. This is a valuable

lead-mining district. The ore is remarkably free from antimony.

General Conclusions.—The Territory of Utah will undoubtedly become

in time an important and prosperous State. It possesses a great variety of

resources. Whatever may be the opinions entertained as to the peculiar institu-

tions existing there at present, none can deny that its population is industrious

and enterprising. A people who have redeemed the deserts by a vast system

of irrigation, built up cities, inaugurated an excellent school system, established

manufactures of nearly all the articles necessary for the use of man, opened up

roads in every direction, ancbsupplied the miners of the adjacent Territories tor

several years with their products, cannot fail to anliieve a condition of high

prosperity in the future. .Contact with their neighbors, who entertain views

antagonistic to their social institutions, will remedy the evils under which they

now labor. As they become more intelligent the impolicy of isolating them-

selves from the moral sympathies of the world will become apparent, and their

patience, industry, and self-reliance will be turned to good account.
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MONTANA.
SECTION I.

AREA AND POPULATION—MOUNTAINS AND VALLEYS—GEOLOGICAL FEA-
TURES—VEGETABLE PRODUCTIONS AND AGRICULTURAL LANDS—TIM-
BER CLIMATE. AND NAVIGABLE WATERS.

Montana, the most recently organized of the Territories of the United States,

is second only to California in the production of gold. Embracing within its

limits the range of the Rocky Mountains and the heads of two of the greatest

rivers that wind their long and devious courses through the lower countries to the

Pacific and Atlantic oceans, this Territory may justly claim the appellation of

the “ Golden Summit.” Extending from the 45th to the 49th parallel of north

latitude, and from the 27th to the 39th meridian west from Washington, it con-

tains an area, according to the report of the Commissioner ot the General-Land

Office, of 143,776 square miles, (92,016,640 acres,) bounded by meridians and

parallels of latitude, except a portion of the southwestern corner, where for the

distance of nearly 400 miles the boundary follows the crest of the Bitter Root

mountain's. The population is about 32,000.*

Mountains.—In this Territory the most striking geographical feature is the

great range of the Rocky mountains, extending 350 miles from its southern to

its northern boundary, and in width over 200 miles. This range,.with its spurs,

occupies fully half the Territory. The main chain of mountains is split up into

a number of different ranges, as the Bitter Root, which is the highest and the

* Langley, in his Pacific Coast Directory, a publication generally accurate, estimates the

population as follows

:

Table exhibiting the principal cities and towns of Montana Territory, the county in which each

is located . the estimated population in September, 1866, and the distance from Virginia City,

the territorial capital.

Town. County.
No. of miles from
Virginia City.

Estimated pop-
ulation.

Beaver Head .

.

704 W. 80C

Choteau 400 N. W. 1. 506

Deer Lodge . .. 200 N.W. 2, 000
80 N.W. 1. 500

180 N.W. 2, 000
100 W. 1, 250

Edgarton 125 N. 8, 000

Gallatin 1 60 E. 280
155 N. E. 1. 500

100 N. E. 500

Jefferson 90 N. 250

Madison 2 N.W. 2.000
30 E. 500

8 S. 1 000

4, 000

Meagher 165 N. E. 2,000

Missoula .150 W. 500

29, 500

The surveyor general of the Territory, in his report of 1867, makes the following estimate:

“I may be safe in estimating the entire population at 40,000, and it is confidently believed

that it will reach 60,000 in 1868 should there be no Indian troubles along the overland

routes.
* * * The class of citizens who are coming into the Territory are generally

those who intend making it their homes. Hence many families are coming and settling up

the different valleys. The farming population is fast increasing, and a great number of

miners find it profitable to devote their time to agriculture.”

The reports of the county assessors for 1865 and 1866 do not warrant the belief that the

increase has been so rapid. My opinion is the population at this time does not exceed

32,000.—J. R. B.
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most westerly, and the Rooky, Wind River, Big' Horn, and Belt ranges. All

of these have a trend northwest and southeast, and all contain mines of gold

and silver. Their height has not been determined, hut it is probably from

10,000 to 14,000 feet, the highest peak being covered with perpetual snow.

This great extent of mountain ranges causes the condensation of a large amount
of moisture from the atmosphere, which falls principally in the form of snow.

Gradually melting during the warm season, it thoroughly saturates the earth,

inducing a fine growth of grass and timber throughout the mountain regions.*

The Territory is divided by these ranges into a number of basins, and their

spurs subdivide each basin into a number of valleys, which contain nearly all

the towns and settlements, and the greater part of its agricultural as well as

nearly all its mineral resources. The mountains are greatly abraded by the

agencies of rains, frosts, and glacial action, leaving them smooth and much less

rocky and precipitous than the Cascade range in Oregon, or the Sierra Nevada
in California. The Bitter Root is the most rugged and continuous in its height.

The other ranges are full of low passes, with none of those lofty peaks that are

found farther south in Colorado.

All the mountains appear to be old and weather-worn, and almost at the very

summits of the highest ranges beds of gravel containing placer gold have been
formed from the disintegration of the neighboring peaks. Thus placer mines
are found on the mountain top, differing in this respect from the Sierra Nevadas,
where placer gold is almost invariably found in the foot-hills. In the northern

part of the Territory the mountain regions have been prospected only sufficiently

to prove the existence of gold. The hostility of the Indians has prevented a
thorough exploration, or any permanent working of the mineral deposits.!

* The following from Lewis and Clarke’s Narrative describes the country westward from
the main ridge of the Bitter Root mountains. It is applicable to a large area of Montana :

“ The country along the Rocky mountains for several hundred miles in length, and about
50 wide, is a high level plain, in all its parts extremely fertile, and in many places covered
with a growth of tall, long-leaved pine. This pla-in is chiefly interrupted near the streams
of water, where the hills are steep and lofty, but the soil is good, being unincumbered by
much stone, and possesses more timber than the level country. Under shelter of these hills

the bottom lands skirt the margin of the rivers, and though narrow and confined, are still

fertile and rarely inundated. Nearly the whole of this wide-spread tract is covered with a
profusion of grass and plants which are at this time as high as the knees. Among these are

a variety of esculent roots, acquired without much difficulty, and yielding not only a nutri-

tious but a very agreeable food. The air is pure and dry, the climate quite as mild if not
milder than the same parallel of latitude in the Atlantic States, and must be equally healthy,

for all the disorders which we have witnessed may fairly be imputed more to the nature of
the diet than to any intemperance of climate.”

t Professor G. C. Swallow, formerly State geologist of Missouri, says, in a late letter to

Governor Smith

:

“ Veins of gold, silver, copper, and lead have been found in great numbers in nearly all the
explored mountainous portions of the Territory ; and placer gold is as widely distributed.

Many of the gulches have proved vastly rich, and some of them very extensive. So far as
discovered, these veins come to the surface on the foot-hills, and on the sides of the valleys and.

cations, and some of them cut the mountains to their very tops. A large portion of the lodes
are true veins, cutting through granite, syenite porphyry, trap, gneiss, mica slate, hornblende
slate, talcose slate, argillaceous slate, sandstone, and limestone. These lodes vary in thick-

ness from a mere line to 50 and 60 feet. The gangue or vein rock, called quartz by the miner,
is very variable in character. In the gold-bearing lodes it is usually whitish quartz, more or

less ferruginous, often nearly all iron. In some veins it resembles a stratified quartzite ; in

a few it is syenitic, pyrites, hornblende, calc spar, arsenic, antimony, copper. Tellurium
and micaceous iron are found in these veins. In the silver lodes the iron, so abundant in
the gold veins, is often replaced by the oxide of manganese. This mineral is sometimes so
abundant as to constitute a large portion of the gangue.

“ The gangue, in many of the copper veins, is made up qf quartz, heavy spar, calc spar,

brown spar, and oxides of iron. Many thousand lodes of gold, silver, and copper have been
already discovered and recorded, and many of them more or less developed. It is true here,

as well as in all other mining districts, that a large part of the lodes discovered cannot be
profitably worked by the methods usually adopted in new mining regions ; but many of those
which cannot now be worked with profitable results will become valuable when experience
has proved the best methods, and when labor and materials can be had at ordinary prices.”
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The geology of Montana is almost entirely unknown. The Rocky mountains
are chiefly composed of granite, gneiss, and synite, and may be pretty certainly

assigned to the Arzoic. Captain John Mullan gives the following general
description of the mountain ranges and their geological formation :

Looking back upon our route, we saw we had followed Bitter Root river to its head,
which we found from its mouth to be 95 miles long, flowing through a wide and beautiful

valley, whose soil is fertile and productive, well timbered with the pine and cottonwood, but
whose chief characteristic and capability is that of grazing large herds of cattle, and afford-

ing excellent mill sites along the numerous streams flowing from the mountains. The country
thence is watered by tributaries to the Missouri and its fork, to the range of mountains sepa-
rating these waters from those of the Snake river, or the south branch of Lewis’ fork of the
Columbia, and is also fertile, but its characteristic feature is the great scarcity of timber for
any purpose, the willow,and wild sage being used for fuel along the whole route. The geo-
logical formation of this section belongs to the tertiary period. The capability of this broad
area, however, for grazing is excellent. * * * The whole country is formed of
a series of beds of mountainous ranges or ridges, with their intervening valleys, all of which
are well defined and marked, the decomposition and washings of the rocks of the mountains
giving character to the soil of the valleys, which may be termed, as a general thing, fertile.

The geological formations along the Jefferson fork and its principal tributaries are limestoae
and conglomerate rock. From the range called the Snake river divide, the whole character
of the country is completely changed. Here the geological formation is basaltic and volcanic
principally. None of the numerous streams and rivulets flowing from the mountains along
the route we travelled emptied into the Snake river, but either sunk into the ground or formed
small lakes in the broad valley of Snake river. The ground in most places is formed prin-

cipally of sand, and where large beds of basalt are not found, the ground is of a dry, absorb-
ing nature, through which the water sinks, at times bursting out again. It was somewhat sin-

gular that, for 60 miles above Fort Hall, along the main stream of Snake river, we did not
cross but one tributary, and that coming in from the south, while none came in from the north

;

all of the streams, as before mentioned, either forming lakes or sinking into the ground.
This section is also noted for the great scarcity of timber, and the' immense plains of wild
sage, which is so abundant that it merits the name of the sage desert of the mountain. It

extends for many miles in length and breadth, forming an immense ocean of prairie, whose
sameness is only broken by the “Three Buttes ” of the valley, which rise like islands in the

sea in this broad and barren area. (Report on the construction of a military road from Fort
Walla-Walla to Fort Benton.)

Vegetable Products.—In the fertile soil of the valleys wheat, barley, and
oats grow well, and good crops are produced. Rye and buckwheat would also

flourish, but Indian corn would probably fail.* Potatoes grow in the greatest

There are, however, a very large number of large and rich lodes which will yield large profits

even at the present prices of labor and materials. Some of the lodes of both gold and silver

will rank among the largest and richest in the annals of mining. In regard to the want of

success in some of the mining operations in the Territory, it may be said that such partial

failures are incident to all mining regions, particularly in the early operations of new regions.

Montana is particularly exposed to delays of success from its remoteness from machine shops,

where the machinery used may be altered and repaired to suit the exigencies constantly arising.

But all these hindrances to immediate and full success in quartz mining operations will soon

be removed. They are obvious to all acquainted with the business, and are such as will natu-

rally pass away. Better mills are being put up, better lodes are bought in larger quantities,

better management is secured, and the owners of quartz property are offering better facilities

to those who wish to work their mines ;
capital is seeking this source of wealth, and good

financiers are operating in Montana mining property. The placer mines are not yielding so much
as at some former periods. Many new localities have been discovered, and large sums have
been expended in conducting Avater to favored localities, and there is every reason to believe

that the placers will, the coming year, yield many more millions to the hardy toilers who
have labored so faithfully and successfully in securing this “ golden harvest ”

_

The quartz

mining operations are now in a better condition to secure success than ever before, and the

men who have discovered and partially developed the silver, gold, and copper lodes, have been
long inured to disappointments and hardships, and will not yield to any ordinary obstacles;

and we may safely believe that 10,000 of such earnest, skilful, hardy men will achieve mag-
nificent results in such a field as the mines of Montana present.

^Professor SAvallow says: “The results already obtained from herding and the culti-

vation of our own rich valleys are such as to remove every reasonable doubt of the entire

success of agricultural pursuits in the Territory. It certainly is one of the finest stock coun-

tries on the continent. All the more important domestic animals and fowls do remark-

ably well. Horses and mules and neat cattle are more hardy and kept in better condition

on the native glasses, hay and grain. As a general rule they winter Avell in the valleys and
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perfection, and their flavor if not superior is equal to that of any in America.
The residents of Montana believe that their potatoes are superior in dryness and
mealiness to any in the world, Ireland and California not excepted. Beets, peas,

onions, cabbages, cucumbers, radishes, parsnips and turnips grow finely, while in

the warmest valleys melons and tomatoes come to maturity. Bitter-root, a small

plant flowering in June—the root three inches long, one-fourth inch in diame-

ter, and very often forked—grows in many of the Rocky mountain valleys, and
is very abundant in Bitter Root valley. It is a favorite article of food for the

Flathead Indians, who dig it in May, and dry it. so that it will keep for years.

Very nutritious, but extremely bitter.

Camus, as an article of food for the Indians, is probably the most important

of the wild plants. It is abundant in all the northern parts of the Pacific coast.

It is a bulbous root, about an inch and a half in diameter, and grows in low,

swampy lands, having a sweet gummy taste, and is very nutritious. Besides

using it largely when fresh, the Indians boil it and afterwards dry it, so as to

preserve it for years. If cultivated it might become a valuable culinary vegeta-

ble.

Qullah is another singular article of food used by the Indians. It is the root

of a plant about the size of a man’s finger, of a deep yellow color, growing in

the moist land along the banks of the streams. When raw it is poisonous, but

when cooked in a kiln, a process occupying several days, it turns to a black color

and resembles tobacco in taste and smell, and is equally offensive to people not

accustomed toit.'**

on the surrounding foot-hills without hay or grain. The valleys furnish a large area of natu-

ral meadows, whose products are equal in quantity and quality to those of the cultivated

meadows of the middle States. Beef, fattened on the native pastures, is certainly not infe-

rior to the best produced in tho country. The small grains, wheat, rye, barley and oats,

produce as large an average yield as in the most favored grain-producing States. Of the

native fruits, we have choke cherries, service berries, currants, gooseberries, blueberries,

raspberries, and strawberries can be cultivated as successfully as in the New England States.

“All the more important root crops, such as potatoes, turnips, rutabagas, beets, carrots,

parsnips, radishes, and onions, and the most valuable garden vegetables, are cultivated with
great success. Timber is abundant on the mountain slopes and in some of the valleys. Five
species of pine, two of fir, one of spruce, and two of cedar, grow on the mountains, and in

the mountain valleys and canons
;
balsam, poplars, aspens, alders, and willows, on the streams

and in the moist valleys. *

“The pines, firs, spruces, and cedars furnish an abundance of good timber for building,

mining, and farming purposes. The purest waters flow everywhere in cool springs, moun-
tain streams, meadow brooks, and clear rapid rivers. Hot and mineral springs also occur in

various parts of the Territory. Beautiful lakes and magnificent falls and cascades are

numerous in the moimtains.”

* Professor A. II. Eaton, in a recent report to Governor Green Clay Smith, says of the
agricultural resources and climate of Montana

:

“ In a Territory so far removed from the great grain-producing States, the most vital ques-
tion bearing upon our future welfare is that as to our ability to become self-sustaining in all

things pertaining to the necessaries of life. If our success thus far is not a sufficient guar-
antee of our ability to raise all the cereals, root crops, &c., requisite to support a large

number of inhabitants, a consideration of the geological and topographical formation of the

country and its climatic characteristics would of itself demonstrate that the soil cannot
fail to furnish all that is essential to the subsistence of an unlimited population.

“ Our valleys are very broad, ranging from five to fifteen miles in width, and made up of

rich bottom lands and level or gently undulating plateaus. The mountain ranges on either

side generally differ in their geological character. On one side, granite and its allied primi-

tive rocks, by the disintegration of which valleys have been supplied with the alumina and
alkaline silicates so necessary to an inexhaustible soil ; on the other, ranges of secondary
limestone, sandstone, &c., that have furnished the additional constituents of a soil of

unequalled richness. The want of rain to irrigate the lands is the only apparent difficulty,

and nature has provided for this in the conformation of the country. Lying, as these

plateaus do, nearly level, the mountain streams, which are frequent and never-failing, are

readily turned from their courses and made to wind along the base of the foot-hills, upon the

outer limits of the table lands, and thence distributed over almost every foot of arable land.

This mode of irrigation has its decided advantages over that of the natural rain storms of

regions nearer the coasjt, from the fact that it is wholly under the control of the farmer. In
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Timber.—Pine is by far the most abundant timber. The next is fir. The
cottonwood, which grows on the banks of the streams, is the only other tree, and
it is used only for firewood, and occasionally for log houses. Mountainmahogany
is the only hard wood that grows in the Territory, and this is only a shrub. None
of the valuable hard woods, as hickory, maple, or ash, grow in Montana.
Climate.—The climate of Montana in the mountainous parts is as cold as

that of the New England States. It retards, or entirely prevents, placer mitring

for about half the year
;
and until quartz mines are opened, so that the miners

can be employed during the long winters, they must remain idle much of their

time. There are, however, exceptional years. The winter of 1S62-63 was so

mild that placer mining was continued with scarcely an interruption the entire

year. Snow generally falls to a great depth, so that communication in the

higher districts is somewhat irregular and uncertain during the winter. In the

valleys, where the. altitude is less, the climate is milder. In Deer Lodge and the

Gallatin and Madison valleys stock continues in good condition, throughout the

year, without hay or grain, the grass being abundant nearly all the time. Mon-
tana is a remarkably healthy country. There seems to be no peculiar diseases

incident to the climate. In the towns the great majority of deaths are either

accidental or the result ofviolence.*

*

a Territory nearly four times as large as the State of New York, we have hundreds of thou-

sands of acres of land of this description, available whenever the growth of the country may
demand its cultivation.

“No disquisition, however, is necessary upon the character of the soil or its origin. Facts
demonstrate beyond question the self-sustaining character of the Territory in an agricultural

point-of view. Flour to-day is almost as cheap as in the great grain-producing regions of

the east, and this has been brought about by the cultivation of limited patches, here and
there, of these broad lands. Our table-lands and the slopes of our foot-hills, without irriga-

tion, furnish the most abundant pasturage; the species of grass flourishing spontaneously

being of the most nutritious character, and in some respects superior to the cultivated grasses

of the east.
“ The peculiarities of our climate demand a passing remark. The great wind currents

that start from the distant sea-coast regions laden with moisture, deposit it in beneficent

showers on their way, and reach our inland mountain regions wuth scarcely a drop to moisten

our thirsty soil ; still this deprivation proves a blessing in disguise. It gives us an atmo-

sphere comparatively free from moisture, and makes our severe winters more endurable than

even those of lower latitudes. Our lowlands are often almost free from snow during the

whole season, and cattle »grazc and grow fat on the grasses of our valleys during our long

winters.
1 “ The climate is indeed the most pleasant and salubrious of any that I have personally

ever known ; and this in a country where the altitude of the valleys is about one mile above

the level of the sea, and lying between 45° and 49° north latitude.”

* Captain Mullan says in his report

:

“The teiriperature of Walla-Walla, in 46°, is similar to that of Washington city, in 38°

latitude ;
that of Clark’s Fork, in 48°, to that of St. Joseph, Missouri, in latitude 41°

; that

of the Bitter Root valley, in 46°, is similar to that of Philadelphia, in latitude 40°, with

about the same amount of snow, and, with the exception of a few days of intense cold,

about the same average temperature. This condition of facts is not accidental, but arises

from the truths of meteorological laws, that are as unvarying as they are wonderful and

useful. As early as the winter of 1853, which I spent in these mountains, my attention was
called to the mild open region lying between the Deer Lodge vafley and Fort Laramie,

where the buffalo roamed in millions through the winter, and which, during that season,

constituted the great hunting grounds of the Crows, Blackfeet, and other mountain tribes.

Upon investigating the peculiarities of the country, I learned from the Indians, and after-

wards confirmed by my own explorations, tire fact of the existence of an infinite number
of hot springs at the headwaters of the Missouri, Columbia, and Yellowstone rivers, and that

hot geysers, similar to those of California, existed at the head of the Yellowstone ; that this

line of hot springs was traced to the Big Horn,' where a coal-oil spring, similar in all

respects to those worked in western Pennsylvania and Ohio, exists, and where I am sanguine

in believing that the whole country is underlaid with immense coal fields. Here, then, was
a feature sufficient to create great modifications of climate, not local in its effect, but which

even extends for several hundred miles from the Red Buttes, on the Platte, to the plains of

the Columbia.##***#*#
“A comparison of the altitude of the South pass, with the country on its every side, with
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Navigable Waters.—Although Montana is abundantly supplied with rivers

carrying large bodies of water, the great altitude of the Territory induces such

rapid currents as to prove serious obstacles to navigation. On the western slope

the rivers are unnavigable for anything except rafts, small boats, and canoes,

their courses being continually interrupted by shoals, rapids, and falls. On the

eastern slope, the Missouri has a light-drauglit steamboat navigation of over 300
miles to Fort Benton, and steamboats have ascended nearly to the Great Falls,

situated about 50 miles above. Fort Benton is the depot of supplies for the

whole Territory, and even to this point navigation is very uncertain. In dry

seasons the water is scant on the shoals, and, as the banks are unsettled, the

boats have to be supplied with fuel by cutting wood. In many places wood is

verv scarce, and has to be carried on the backs of men for a mile or more.

Vexatious delays are the result. Every year the wood is getting scarcer and
more difficult to procure. The hostility of the Indians also renders navigation

perilous at this time.

Coal is found some distance below Fort Benton. When mining for this article

is carried on extensively it will probably supply the steamers with a sufficiency

of fuel. It is' a brown or lignite, probably in the cretaceous formation, and is

found in veins of large size, traceable in the banks of the streams for long
distances.*

Mullah’s pass, further to the north, may be useful in this connection. The South pass has
an altitude of 7,489 feet above the level of the sea. The Wind River chain, to its north,

rises till it attains, at Fremont’s peak, an elevation of 13,570 feet, while to the north the

mountains inciease in altitude till they attain, at Long’s peak, an elevation of 15,000 feet;

while the plains to the east have an elevation of 6,000 feet, and the mountains to the west,

forming the east rim of the great basin, have an elevation of 8,234 feet, and the country
between it and the South pass an elevation of 6,234 feet above the level of the sea. The
highest point on the road in the Summit line at Mullan’s pass has an elevation of 6,000 feet,

which is lower by 1,489 feet than the South pass.

“ The high range of the Wind River chain stands as a curvilinear wall to deflect and direct

the currents of the atmosphere as they sw'eep across the continent. (By-the-by, whence
arises the name of the Wind River chain?) All their slopes are well located to reflect back
the direct rays of the heat of the sun to the valleys that lay at their bases. These valleys,

already warm by virtue of the hot springs existing among them, receive this accumulative
heat, which, driven by the new currents of cold air from the plains, rises and moves onward
in the form of a river towards the valleys of the Rocky mountain!, where it joins the milder

current from the Pacific and diffuses over the whole region a mild, healthy, invigorating,

and useful climate.” (Mullan’s Report, pp. 53, 54.)

Thermometrical data furnished by J. L. Corbett, civil engineer, Virginia City, Montana.

1865.

—Mean reading during the mouth of December 5°.22 above zero..

1866.

—Mean reading during the month of January 27°

1866.—Mean reading during the month of February 22°

Mean during the three months, 18° above zero.

1866.

—Mean during December 31°

1867.

—Mean during January 23°.73

1867.—Mean during February 26°

The mean during March, 1867, is unknown, as only the coldest days were registered, which
were as follows: March 11, at 7.30 a.m., 0°; at 8.20 a. m., 5°; at 1 p. m., 1°; at 6 p.m.,

12°
;
at 10 p. m., 18°, or below zero. March 12, at 7 a. m., 18°

;
at 10 a. mv, 12°; at 5 p. in.,

6°
; at 6 p. m., 16° ; at 9.15 p. m., 22°. March 13, at 7 a. m., 24°

; at 1 p. m., 10°, or above
zero ; at 10 p. m., 3°, or above zero. Weather moderate afterwards.

Twenty-four degrees below zero is the greatest cold experienced during the past three

winters at this place. Mean during the winter months for the past two winters, 22° above
zero. Mean of barometer reading, 2,440 inches ;

altitude, 5,481 feet ; boiling point, 202°

Fahrenheit ; latitude, 45° 27' 35“
; longitude, about 111° 17k

* The surveyor general of Montana, in his report for 1867, says:
“ Bituminous coal has been foimd on the Big Hole river, about 60 miles from Bannack

City ; in Jackass gulch, on the east side of the Madison ; and at Summit district, near Vir-

ginia City, the veins being from three to four feet in width. Coal also exists at the head of

the Yellowstone river. Brown coal, or lignite, is found in great quantities on the banks of

the Missouri and Yellowstone, valuable as common fuel, but of no great value for manufac-
turing purposes. It has also been found on the headwaters of the Teton and Marias.”'
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The Yellowstone has not been sufficiently explored to determine its capabili-

ties for navigation
;
but those best qualified to judge think that, with suitable

boats, it may be navigable far higher than boats have yet reached. Indian hos-
tilities and want of population have prevented a more thorough exploration.

The rates of freight charged on the steamers from St. Louis to Fort Benton are

so high that if a boat makes one trip it sometimes pays all expenses and returns

the capital invested in the boat itself. Competition will probably reduce these

charges, unless their trade should be closed altogether by the Indians.

The portion of Montana on the western slope forms a basin about 250 miles

long and 75 miles wide.* It is drained by the Missoula, Hellgate, Blackfoot,

and Flat Head rivers, which uniting, form Clark's Fork of the Columbia river.

The extreme northern part is drained by Tobacco river, which empties into Lake
Bratham, in Idaho Territory. Flat Head is the only lake of any considerable

size in Montana. It is a beautiful, sheet of clear water about 35 miles long and 15
broad, surrounded by a fine farming and grazing country. This basin contains

the best timber, and probably as good grazing and farming lands as are in the

Territory. The valley of the Madison and Gallatin only are equal to it in the

latter respect. The warm moist winds from the Pacific induce a more vigorous

development of vegetable life than in other parts of the Territory, where the high
wall of the Bocky mountains prevents these winds from exercising their influence.

In this mild and temperate climate the missionaries established missions for the

religious advancement of the Indians. The sites of several of their missions still

remain, and are admirably situated in the midst of a fertile country.

From Flat Head lake south, towards the mission of Pen d’Oreille, along the

foot of the Bocky mountains, the country is well supplied with timber, water

and grass, and is an excellent agricultural district. South of the mission is the

Jocko valley, containing the Pen d’Oreille Indian reservation. This is a small

rich agricultural valley, which, if properly cultivated, would be very productive.

Hell Gate valley is southeast from the reservation. It is about 25 miles long,

and six or seven broad, possessing excellent agricultural resources. Still south

is the Bitter Boot valley, about 60 miles long and eight wide. In this is Owen’s
trading post, called Fort Owen, around which is a flourishing settlement.

The Hell Gate and Bitter Boot at their junction form the Missoula, which
retains that name imtil.it forms a junction with the Flat Head forming Clark’s

Fork of the Columbia. Hell Gate and Bitter Boot valleys contain a number of

settlers, and in time will contain a large agricultural population. At this point

the Bitter Boot mountains present an almost impassable barrier, with but few
passes, and can only be traversed in the warmest part of the year; at other

seasons they are completely blockaded by the snow.

*The surveyor general says: “The soil of the valleys and table lands is of good quality,

and it is believed that fully one-third of the Territory is susceptible of profitable cultiva-

tion. The more important valleys requiring immediate survey are the Bitter Root, Deer
Lodge, Hell Gate, Ronde, Big Hole, Beaver Head, Stinking Water, Jefferson, Madison,
Gallatin, Boulder, Prickly Pear, (including the town of Helena,) and the Missouri from the

Three Forks to Canon Ferry, east of Helena. The arable lands in these valleys amount,
by careful estimate, to 9,000 square miles, and contracts for their surveys will be let as soon
as possible. A ready home market is found for the product of the ranches and dairies, and
the supply of the different kinds of grain raised is no doubt sufficient for the wants of the

population until another crop is produced. The yield of potatoes has been so great during
the past season that it is believed that fully 1,000,000 bushels could be exported, and still

have enough for home consumption. The wheat raised in Gallatin valley is closely estimated

at 8,000 acres, and the other small grains, such as oats, barley, rye, &c., are placed at 6,000

acres. The yield will be at least 30 bushels to the acre, giving us, as a low estimate of all

the grain crop in that valley for this year, at 420,000 bushels. The list of the territorial

auditor shows 165,140 acres of land under cultivation in the Territory, and the total valuation

of the property assessed is $5,703,118. The flouring mills are particularly mentioned. The
grazing lands are among the finest in the world, their nutricious grasses serving to keep
cattle and stock in good condition during the entire winter. The number of cattle grazing
on these lands is estimated at 40 000.”
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Big' Blackfoot comes into Hell Gate river in tire canon of that name, and for

15 miles runs through another canon. Above, it passes through a large and
beautiful valley similar to that of Hell Gate. On the head of this river are some
good placer mines. Some say the canon received this name of ‘‘Hell Gate”
from the gloomy character of its scenery; others, that it was so named from the

fact that the Indians, when on the war path, intent on deeds of blood and rapine,

always issued out from it. Either cause would be sufficient.

Flint Creek.

—

Forty miles above the mouth of the Big Blackfoot, from the

south, comes in Flint creek through a fine large valley with plenty of grass,

water and timber. Recently near the head of this stream rich silver mines have
been found, and a town of 400 or 500 inhabitants has sprang up in a few weeks.

On one of the branches of Flint some good placer mines have been discovered

which paid well this summer. Twenty miles above this creek the Little Black-

foot comes in from the northeast. For some distance above its mouth is a good
grazing country, not suitable for agricultural purposes, but well timbered. The
ravines and gulches at the head of this stream contain some good placer mines,

and several mining towns have sprung up, such as Blackfoot City and Car-

pentier’s Bar. Quartz veins containing gold have been found in this vicinity,

but they have not been sufficiently worked to prove their value.

Deer Lodge Valley.

—

To the southward lies the Deer Lodge valley, one of

the most picturesque and beautiful, as well as one of the richest mineral and agricul-

tural districts in Montana. It is about 35 miles long and 10 broad, surrounded

by low rolling hills, which afford excellent pasturage. This favored region, called

by the Indians Ttsookeencame, or, translated, “the Deer’s Lodge,” takes its name
from a singular mound in the upper end of the valley composed of silicious and
ferruginous depositions, formed by a thermal spring.

This mound is a truncated cone 30 feet in height, 100 feet in diameter at the

base and 30 feet at the summit. Brightly colored with white and reddisli-brown

spots, it forms a notable landmark. In the winter, when the steam rises like

smoke from a spring at the top, it bears a striking resemblance to a large Indian

lodge. This spring is three feet in diameter and of a considerable depth. The
water, which does not overflow at, present, is nearly at the boiling point, while

at the base of the mound several springs exist the temperature of which varies

from near boiling point to icy coldness. A marsh elevated a few feet above the

surrounding plains is formed by the springs at the base of the mound. Very few

such formations, caused by thermal springs, are found in the Pacific Territories.

Hence it must be different from the ordinary methods of deposition. From the

fact that the spring in the centre of the cone does not overflow, it is evident that

in former times it must have been more active than at present, and that the forces

that once gave it activity are failing
;

also, that unless there is a recurrence of

its ancient eruptive power the mound will never rise any higher. Probably it is

lower than formerly. Ordinary thermal springs throw quite a volume of water,,

which, gradually cooling, continues to deposit its sediment for a considerable

distance, depositions not being materially greater at the mouth of the springs

than 100 or 200 yards distant.

Quite a large number of farms are under enclosure in this valley. Stock

raising also employs some of the inhabitants. Until recently there was but little

mining in this vicinity. Last spring and summer some very good placer mines

were discovered in the hills on the east side of the valley. On Silver Bar, a

stream falling into the head of the valley, placer and quartz mines containing

gold, silver and copper, especially the latter metal, have been worked for over

two years, resulting in the mining towns of Silver Bar and Butte City.

Town of Cottonwood.

—

Cottonwood, the county-seat of Deer Lodge county,

is situated on the north side of Cottonwood creek, near its junction with Deer
Lodge creek. It has a good location for a town. The streets are wide and well

laid out. The advantage of wide streets. in mining towns is so evident, in view
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of the dangers from fire, that it is singular so few new towns are laid out in this
manner. I he houses are usually built of wood. Fire engines are the accom-
paniment of a more advanced progress. When a fire once gets fully under way
in these mining towns it seldom stops until it meets an open sjDace.

Cottonwood is a pleasant little town, with that dreamy appearance of repose
indicative of an agricultural district. Timber is scarce in the valley, but is
abundant in the adjacent hills and mountains. Pine and fir constitute the sole
supply.

The scenery here is wonderfully picturesque. Spurs and broken chains of
mountains, the lofty summits regularly dispersed, rise above and beyond one
another, giving an idea of interminable distance. The rarity of the atmosphere
consequent on the altitude causes the rays of light to be less strongly refracted
than when the atmosphere is. denser, giving a strange and unnatural reflection
to every object. The light is peculiar in many respects. While it does not
apparently impair vision, it seems to blend in all colors a portion of black. Thus,
as the eye follows one mountain peak after another, the color becomes darker
and darker, till the most distant are almost entirely black. The color of the
snow, varied by increasing distance, goes through the same changes, and at last
appears of a.dark gray. There are none of those wondrous changes of tints and
shadows which are so charming in the lower latitudes as Mount Hood, whose
snows from a hundred different points of observation never appear twice of the
same color. Here every tint is sombre and rigid, and notwithstanding the beauty
of the scenery the mind is chilled with a feeling of awe. This is heightened by
the appearance of the low hills, which are covered wjtli grass, and have the aspect
of fields once cultivated, but now permitted to return to a state of nature.

In the upper part of the valley, near the hot springs, the snow seldom lies on
the ground, and there is an abundance of good pasturage the year round.
A curious and interesting fact connected with this locality is worthy of note.

From the head of this valley into Big Flole, or the valley of Divide creek, a
branch of Big Hole, is the lowest pass through the Rocky mountains. In fact,
it is simply a continuation of one valley into another. At Butte City water is
brought from the head of Boulder creek, which is a tributary of the Missouri,
through a low pass jnto Silver Bar, a branch of Deer Lodge creek, thus taking
the water from the Atlantic and giving it to the Pacific.

The streams and small lakes which abound in the hills around this vallev are
well supplied with trout. All the streams on the Pacific slope contain trout • but
except in the Yellowstone and its tributaries they are very scarce on the Atlantic
slope.

A short distance below Deer Lodge, a small creek empties into Hell Gate
river from the west, called Gold creek. It is remarkable as the first place where
gold was discovered in Montana. The discovery was made on the banks of a
stream whose waters finally flow into the Pacific ocean.

Dining the present year the mines on the western slope have been much more
productive than formerly, while on the eastern slope the production this year
will be less than that of last year.

K



496 RESOURCES OF STATES AND TERRITORIES

SECTION II.

MINES AND SYSTEMS OF MINING.

Gold was discovered in Montana by a French half-breed, named Francois Finlay,

about the year 1852, on Gold creek, a branch of the Hell Gate river. He was

merely prospecting, and did not find the gold in sufficient quantities to induce

him to work the mines.*

* Mr. Albert D. Richardson quotes from a book published in Cincinnati 50 years ago, as

°
“These mountains are supposed to contain minerals, precious stones, and gold and silver

ore. It is but late that they have taken the name Rocky mountains ; by all old travellers

they are called the Shining mountains, from an infinite number of crystal stones of an

amazing size with which they are covered, and which, when the sun shines full upon iliem,

sparkle so as to be seen at a great distance. The same early travellers gave it as their opinion

that in future these mountains would be found to contain more riches than those of Indostan

and Malabar, or the golden coast of Guinea, or the mines of Peru.”

Mr. Richardson remarks
: ,, ,

.

'

“These surmises excited little notice, for the early travellers believed every mountain an

El Dorado, and every stream a Pactolus. The first, statement which appeared worthy of

serious attention was made by Colonel William Gilpin of the United States, aimy. This

gentleman, a zealous student of the natural sciences, ciossed the continent with a paity of

Oregon explorers, and again with his command during the Mexican war.

“ In 1849, in an address at Independence, Missouri, as the result of all his observations,

he asserted the abundant existence of gold, silver, and precious stones throughout the Rocky

mountains.” (Beyond the Mississippi, pp. 135-6.)
. .

Professor A. K. Eaton, in his report to Governor Green Clay Smith, gives the following

general summary of the mineral resources of Montana :

“ Of the common minerals of value in the arts and manufactures, there seems to be every

indication of abundance, although little has been done towards the development of them

;

fire clay, gypsum and coal are indicated strongly in the tertiary deposits that underlie

the table-lands of the valleys and elsewhere ; but they lie mostly undisturbed and undis-

covered, except where some wandering prospector has accidentally come upon their out-

crop. The pursuit of the precious metals has made the people oblivious to all minor con-

siderations ;
but if we consider, for a moment, the immense advantage that would accrue

to the Territory by the opening of reliable coal beds, it would be an incentive to the greatest

effort ; fuel for our furnaces and manufactures, to say nothing of our ordinary needs, will

soon become scarce and dear. I believe that a small appropriation of money for the purpose

would insure the discovery and development of coal deposits in a very short time.

“Discoveries of new minerals and ores are occurring frequently in the Territory. Cinna-

bar, which is of the first importance in a gold and silver-producing region, has been found,

though not in place. Specimens of water-worn fragments of this mineral, found in the gulch

workings of an almost unoccupied district of the Territory, were recently brought to me,

which proved to be of the first quality. This is especially gratifying, since deposits of ores

resembling cinnabar have been frequently found, and much useless laboi expended in their

development. I have also recently, and for the first time, examined tiue tin oie found within

our territorial limits. This also was from gulch working.

“Lead ores oceur in profusion, both as galenas and as carbonate of lead, an nearly all

districts of the Territory. These will not be worked at present, except when accompanied

by silver. All the galenas are so accompanied, and generally in paying quantities of the

latter metal.
“ Copper lodes are abundant, showing at the surface ores ranging from 15 to 60 per cent,

of metallic copper. These when located near the Missouri river may be immediately made

profitable. Copper ores in the eastern market probably command to-day about $5 for every

per cent, of copper contained
; 15 per cent, ore would be worth $75 per ton, and 60 per cent,

ore $300. Thus, long before we shall be extensively engaged in smelting these ores, our

copper lodes may prove largely remunerative.

“The silver lodes of the Territory which at present attract much attention, are, in part,

silvei'-bearing galenas. These range by practicable working from $20 to $300 per ton. The

present cost of labor and fuel precludes the working of the poorer of these ores, but eventu-

ally all will be worked profitably. The cost of smelting this class of ores cannot at present

be put lower than $35 per ton, and in some localities would exceed this estimate; still

there is an abundance of argentiferous galena that can be worked with great profit at the

present prices of material and labor. Another class of silver lodes is found in the country

which carry no lead or other base metal to interfere with the successful working of the ores

by amalgamation. It is from this class of ores probably that the first remunerative results

will be obtained, owing to the simplicity of the machinery required. Mills are now being
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In 1856 other prospectors found gold at tlie same mines, but did not work
them. In the fall of 1860 the Brothers Stuart & Co. prospected near the same
place, and in 1861 and 1862 commenced working in earnest with sluices. This
was the first regular placer mining in the Territory. In 1861 they wrote to some

erected for working ores of this character. The great abundance of veins of this nature of

the most promising appearance justifies the expectation that a short time will show large
returns of bullion from this source.

“The placer mines of the Territory which have thus far been successfully worked, are
those only which from their favorable location with reference to water, &e., could be easily

worked without the previous expenditure of capital by single workmen or by small parties.

Gulches already worked out by this wasteful method will be reworked perhaps as remune-
ratively as at first, by the aid of capital. Ditches for the further supply of water, bed-rock
flumes, and hydraulic apparatus are essential to the successful working of the majority of our
gulch deposits, and when capital flows in that direction, many thousand acres can be worked
most profitably, which, to-day, individual effort cannot touch successfully.

“That which has proven one of the most serious obstacles to successful mining in the

Territory has been the profusion of gold-bearing veins, showing temptingly at the surface.

Nature is never so lavish as she in this case appears, and in the light of general mining
experience, we have no right to expect more than a small percentage of true, strong and
uniformly rich veins from this great surface display. Thus it is that several failures may
precede one great success in the development of mines. There can be no doubt in the mind
of any one, making the country a careful study, of the boundless wealth that is hidden in its

bosom. Indefatigable energy and untiring perseverance will alone reveal its full magnitude.
“A large number of mills for the working of gold ores have been erected in the Territory,

and few of them with more than partial success. The reason is obvious, and in their partial

failure, mining history only reflects itself. Some of them are of that untried character of

which it may be said that whilst they show in construction some new features and some
good ones, unfortunately the new things are not good, and the good points are not new.
Novel inventions, even if capable of success elsewhere, are inevitably destined to failure in a
new country. The principal difficulty, however, has been the imperfect management of these

different enterprises, arising sometimes from the incapacity of agents, but more frequently

from the impossibility of anticipating in a country new and undeveloped the exact require-

ments of the case. One great error has been made by almost all. It has arisen from the

over-sanguine belief that quartz could be mined in quantity without preliminary expense in

development. The mills are erected, the money and patience of the proprietors exhausted,

and with untold wealth the machinery is left to rust and rot for want of ore. To-day nearly

every mill in the Territoiy could be worked most profitably by the expenditure of a few
thousand dollars in the thorough opening of the mines belonging to them. Excuse me, sir,

for referring to the embarrassments under which we are laboring. It is only by looking our

errors in the face that we can find the way to success. It is the fourth year of my residence

in the Territory, and I can assure you that, my confidence in its great mineral wealth is

stronger than ever, and notwithstanding the discouragements that we have been compelled:

to meet, we may say with pride that no new Territory has made such rapid advances in so

short a time as this. The working of many thousands of tons of gold ore in different parts

of the Territory, varying from $15 to $75 per ton by active working, is a sufficient indication,

of the probable average of our gold-bearing rock. The lowest of these limits pays a profit

even at the present price of labor in a mill of any considerable capacity. The expense ot

the importation of machinery has diminished to almost half since the first mills were erected

here. The Union Pacific railroad is every day bringing us near to the sources from which,

we draw machinery and capital. Foundries and machine shops are springing up in our

midst, and we are in all directions fast- becoming self-sustaining. With agricultural resources

unexcelled, with a climate most inviting, with mineral wealth inexhaustible, we may, with

reason, feel assured that Montana will take the highest rank among the gold and silver--

producing States.”

The surveyor general in his report for 1 867, says

:

“When provisions and labor become cheaper, many gulches will be worked which are at

present untouched. Large amounts of money have been expended this season in the con-

struction of ditches, and in preparations for gulch mining next year. The result of these

preparations will be that, during 1868, fully 50 per cent, more gold will be taken out than

there has been this season. The production of gold for this season has been estimated at

$20,000,000, and still not a tenth part of the Territory has yet been prospected.

“Iron has been found on Jackass creek.

“Copper abounds principally in the vicinity of the Muscleshell river. The width of the

veins is from three to four feet. Placer copper has been found on Beaver creek, near Jefler-

son City, which shows some splendid specimens.

“The leads of Montana arc generally better defined than in any other mining country in

the world, and the singular freaks sometimes taken by them in other regions are less-frequent

here.”

32
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of their friends in Colorado in reference to tlieir prospects and hopes, and induced

quite a number of adventurers to come to Montana in the spring of 1862.

The mines on Cold creek not promising as rich as was expected, the Stuarts

and others began to prospect the country extensively, and that summer found

some mines on a gulch at the head of the Big Hole, which, however, were not

very productive. Early in the same summer the mines at Bannock on Grasshopper

creek were discovered. These were so rich and extensive that the other mines

were abandoned, and by the fall of 1862 nearly all the miners in the Territory,

numbering about 1,000, had congregated at this place.

Bannock Placers.—The Placer mines of Bannock are found on the banks
and in the bed of Grasshopper creek, and extend from the town down the creek

for a distance of seven or eight miles. They paid well at first
;
as the creek

had an abundance of water, they could be worked by miners with great facility.

The banks appear to be nearly exhausted now; but the bed of the creek, if

flumed and worked in a proper manner, would still yield largely. A few miles

south from Bannock, near Horn Prairie, are extensive flats and gulches, which
prospect fairly. When supplied with water, which will be brought in this fall,

they will give employment to a large number of miners.

There are 200 or 300 miners in this vicinity, working at various points in the

creek and its banks, probably making something over wages, viz : $5 a day in

goldenoo dojfi nfj

In working in the bed of the creek there does not seem to be any concert of

action, so as to enable one individual or company to take advantage of the

works of another. Each operation is carried on by itself. After one company
has put a dam in the creek, and turned the water into a flume, the next company
below can take the water at the end of the flume much more easily than the first

obtained it. When one claim is drained so as to be workable, the next below
will be drier and more easily worked than if nothing had been done above.

Bannock Quartz.—The first quartz veins worked in the Territory were in

Bannock.
Grasshopper creek heads at the foot of a large smooth mountain, called Bald

•mountain, which abounds in veins containing gold, silver, and copper. The creek

then runs eastwardly through a basin, when its branches, concentrating, pass out

through a limestone canon. At the head of this canon are quartz veins containing

free gold, These veins are the source from which the placer mines on the creek

were supplied. No gold is found above the veins. The croppings being promi-

nent and conspicuous, were soon discovered and quartz claims located.

In the winter of 1862-63, two men, named Allen and Arnold, put up the first

quartz mill. It was entirely of home manufacture
;
the irons were obtained

from old wagons and fashioned in a blacksmith’s shop
;

all the lumber used,

except pine, fir, and cottonwood, came from the same source. The mill had six

stamps of 400 pounds each, and was driven by water. The men who built it

ran it. In a financial point of view it was a success. The ores were from the

discovery claim of the Dakota, and No. 6 of the same lode.

A number of mines in this vicinity were sold to parties in the eastern States,

who have expended considerable sums of money and erected several large and
costly mills.

In the fall of 1864 the first steam stamp mills commenced working at Ban-
nock. They were only moderately successful in extracting the gold. The men
who had charge were practically unacquainted with the business, and generally,

as soon as they had learned to manage with more skill, they were superseded by
others without experience and the same process repeated.

One furnace was erected which only ran a short time. It is now being rebuilt.

The probability is it will only continue in operation as long as the ores are sus-

ceptible of reduction more cheaply by smelting than by roasting and amalga-

EQafAgynnqmoO rurIuoM Bur ainoJ .18 odt beJoo'io a/how
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The mines of Bannock have produced a large amount of ore. With proper
management they would continue to pay well. A captain ignorant of his busi
ness, with a crew of landsmen, can manage a ship as well as a superintendent
unacquainted with mining1 can manage a mine or mill with men unaccustomed to
either. gfohfw .eloH gift o’rfj 'io bnod orli In doing Si no genir

Sulphuret ores have been reached in some of the mines, which the mills wild
not be able to reduce without additional and proper machinery.
The Dakota.—The Dakota was the first lode discovered and has been worked .

most extensively, probably more than all other veins in the district. It is a
large, irregular vein, distinctly, traced on the surface for over a mile in length,
and opened at six different points to a depth of 100 feet, and in one place to the
depth of 320 feet. There is no doubt of its depth and permanency. It varies
in thickness from three to eight feet dips to the northeast

;
strike, northwest

and southeast
;
the general dip and strike of the veins in this locality. It car-

ries the oxidized ores to a great depth, containing free gold, easy of extraction;
The Dakota was located under the old law, which only allowed 100 feet to

a daim. Nearly every claim was held separately, which materially interfered
with the proper opening and working of the mines. One tunnel has been driven
in 800 feet in a thorough and workmanlike manner. Some of the shafts are
well constructed, but much of the work is poorly done and on a bad system,
rendered necessary in part by the small size of the claims. Each companv
should own at least 1,000. feet, which would justify opening in a proper manner.
The country rock enclosing the lodes is limestone, of a late geological epoch,

and rests unconformably upon syenites. No veins have been found in the sye-
nites, and probably if they pass from the limestone into the syenites they wijhbe
found to be impoverished.
Argrnta.—Argenta mining district lies north from Bannock on the north

bank of the Rattlesnake creek. This district, although not large, contains a
great number of veins. In no part of Montana yet explored have as many
veins been found in so small a compass. On the creek a few small spots have
been worked for placer gold.

The quartz veins are in limestone and greatly resemble those at Bannock,
only they contain more lead and iron.

The hill on the north side of the creek and opposite the town is a perfet net-
work of veins, which are very irregular, and many of them when followed down
are found broken and the continuation lost.

A shaft sunk on this hill is almost sure to strike a blind ledge or a portion of
some ledge that crops to the surface in some other location.
The proper way to work these mines is by vertical shafts. A large amount

of ground should be owned by one company. The great number of claim-holders
in a small space, with the irregular and uncertain nature of the veins, will cause
many conflicts of opinion, it nothing more, should an attempt be made to 1 work
them separately under each, location. The wdrole Bill appears to be full of bunches
or pockets of ore, irregularly dispersed. To extract them will require a com-
plicated system of mining operations.

I urther west the veins are larg’er, better defined, and not so numerous. Some
of them contain much richer ore. :h ; o-

The Legal Tender has been opened to a greater extent than any other in
this district. It is irregular in size and rather small, but the ore is rich and con-
tains a large amount of lead, which renders it excellent for smelting.
The Stapleton is a good vein and 1 will yield a considerable amount of ore.

It contains but little lead. The ore is well calculated for amalgamation.
The Tuscarora is situated in a small hill or knoll. At the surface it dis-

plays a vast amount of carbonate and oxide of lead. The ore is not very rich
in silver, but as a. lead mine it may prove valuable.
The smelting works erected by the St. Louis and Montana Company, for- a
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pioneer enterprise, are well constructed, and in a metallurgical point of view
their present operations are eminently successful. Whether the financial view
is as flattering is unknown. The company wisely conduct their own business.

In this country where all articles are so dear, and skilled labor scarcely to be
had, the cost of smelting is very great. Unless the ore is very rich no profit
will accrue.

The ore from a few mines in this district must be smelted, as it contains a
large amount of lead, but probably nine-tenths of the ore can be reduced more
profitably by amalgamation. Much of it would pay well if worked judiciously.
The limestone appears to be of the same age as that at Bannock, but here it

rests unconformably on granite. Here the granite contains no rich veins, and
when they pass from the limestone into it they are much smaller and generally
barren.

Argerita,. a small mining town, is situated on the south bank of Rattlesnake
creek. It is pleasantly located on a small tongue of the Beaver Head valley,
surrounded by hills except where it opens out. Eastward it gives a splendid
view ot the Beaver Head valley, and of the Virginia mountains in the distance.
The miues are silver-bearing quartz veins, situated on the north side of the

creek, and are not much worked at present. The only smelting works now in
operation in the Territory are located at tliis place. On Horse prairie there are
some good placers, but they are not available at present, owing- to a scarcity of
water. This will soon be remedied by a ditch from the creek, now in course of
construction. On Rattlesnake creek, above Argenta, are very distinct marks
of glacial action. The polish on the rocks is very fine, and the strike marked
with great distinctness, showing a movement to the southeast.
Red Rock creek comes in from the south, and is probably the ultimate head of

the Missouri river. From this creek to Dry creek, in the Snake River valley,
there is an easy pass from the Atlantic to the Pacific slope.
Summit District.—The quartz veins in this district were the undoubted

source of the gold in Alder gulch. Several of them were discovered and located
soon after the location of the placer mines in the gulch below.
The first mill here, like the first at Bannock, wTas of Montana manufacture.

A wagpn supplied the iron; the choice lumber and the natural products of the
district, with the labor of the builders, furnished all else. It was a financial
success, but as the ore wras carefully selected the yield was higher than has been
obtained since. The mill was propelled by water

;
its capacity was three and

one-half tons per week.
Since then man}7 veins have been sold in the eastern States and a number of

steam stamp mills erected, a few of which have been moderately successful.
They only employ battery amalgamation, and pass the pulp over copper plates,
winch will not save as much gold as wlren iron pans or arrastras are used.
One mill has a great collection of costly mechanical curiosities, many novel

and some obsolete. After a year’s experience the operators still indulge in the
anticipation of gratifying results. The method employed in these mills will not
extract the gold from sulphuret ore. The mines contain a large amount of oxi-
dized ore, which will eventually be exhausted, and the sulphuret ores will alone
remain, feulpliurets constitute the main reliance for the future

;
and the working

of any mill that.cannot extract the gold from them will not be permanently profit-

I he mills in operation in this district crush about a ton to the stamp in 24
hours.

.

I he cost of working in two mills Wars $6 50 to $7 per ton, respectively,
while in another it was estimated at $3 25 per ton

;
these were stamp mills. In

another, the cost was $25 per ton. The cost of the stamp mills w;as from $20,000
to $40,000 each, according to their capacity, which varied from 15 to 24 tons per
day. dlie cost of one mill was $120,000, with a capacity of about 12 tons per
day.

I0fi' aoflotib ‘io amom vd j : fihmoid mod iaui ssd ylqqfia A
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"W ood varies from $5 to $6 50 per cord
;
wages are from $6 to $9 per day.

About 20 mines have been located and opened to some extent in the Summit
district. Among the most celebrated are the Kearsarge, Oro, Cash, and Lucas.
The Kearsarge vein is about two feet thick on an average, though in places it

is six and a half feet. Strike, northeast and southwest
;
dip 45° to the north-

west
;
opened to a depth of 120 feet

;
sulphuret ore at the bottom of the shaft

pays in a mill $18 per ton.

Lucas vein, average thickness three feet
;

strike north and south; shaft 140
feet; ore sulphuret; yields $16 per ton.

Oro Cash vein
,
average thickness four feet

;
selected ore pays $80 per ton

;

opened 100 feet deep
;
ore sulphuret. The first lot of a few tons from this mine

worked $216 to the ton.

There are many veins in this locality that will pay well when judiciously opened
and worked.

Hot Springs District.—A large amount of money has been expended in

opening mines and building mills in this district. The mills cost from $30,000
to $200,000, as estimated by men who have had good opportunities of obtaining

correct information. The estimates may be too high, but it is certain the expendi-
tures have been extravagant, compared with the capacity of the mills.

There are three mills in the district, two of which are running, the other nearly

completed. The largest has 40 stamps, 20 of which are running. Its capacity

is 20 tons per day. The capacity of the others is less.

The mill companies in many instances do not wish their results made public,

as it might affect the price of their stock. In some cases, owing to the short time
during which they have been running, no accurate estimates of the yield can be
made. Within a year or two greater experience in working will result in some-
thing like a general average of profit to each mill.

In the Cape mill ore was worked from 18 different veins, in amounts aver-

aging from 3 to 50 tons. The average yield from all the veins was $20 per

ton. It is claimed that the Posey mine pays $100 per ton, and has been opened
to a depth of 200 feet. The vein is very irregular.

The George Atkins is opened 50 feet deep
;
thickness of vein one to three

feet
;
strike northeast and southwest

;
dip 45° to the northwest

;
works from $40

to $50 per ton. The country rock is granite.

Levin’s gulch, Granite creek and Williams’s creek empty into Alder gulch

from the southwest, and have some gold and silver-bearing quartz veins. They
prospect well. Being now worked, their value will soon be known.

There are many gulches near’ Virginia, as the Norwegian, which is on the

east side of the range and empties into the Madison, like Meadow creek and Plat

Springs creek
;
the California, Brandon, Ram’s Horn gulches and Mill creek

;

all contain veins that prospect well in gold at the surface, and many of them in

silver and copper. When opened no doubt some of them will become valuable

mining localities.

Helena.—The Helena mines were discovered in September, 1864, at Dry
gulch. Soon after, gold was found in Last Chance gulch, and as the latter

gulch contained water and prospected richer, it became the centre of mining

operations. After Alder gulch, this is the richest that has been worked in this

Territory, and is yielding largely this season.

The depth of these diggings ranges generally from 10 to 20 feet. In some
claims it is over 40 feet from the surface to the bed-rock. Work has been almost

exclusively confined to the bed of the gulch. On the western side of the Prickly

Pear valley, at and below the mouth of Dry creek, and on both sides of Last

Chance gulch, there are hundreds of acres of shallow placers that will pay when
water is introduced.

Owing to a scarcity of water, Dry gulch has not been very extensively worked.

A supply has just been brought in by means of ditches from ’Ten-mile creek,
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and tlie prospect is now more encouraging’. Last Chance gulch is formed hy
the junction of Grizzly and Oro Fine gulches, about half a mile above the town
of Helena. Grizzly comes in from the south and Oro Fino from the north. Both
have been worked extensively and profitably.

The country rock near Helena is limestone and metamorphic slate
;
further up

iii tlie mountains granite prevails. A large number of gold-bearing quartz veins

are found in it, from which it is evident the gulches below received their gold.

Is elson 7
s gulch, which heads in these granite mountains and runs into Ten-

mile creek, has been nearly as rich as Oro Fino or Grizzly gulches. South from
these heads are a number of gulches running into Prickly Pear, which, have paid

well. The greatest obstacle that the miners encounter is the want of fall in the

beds of the gulches. They are too flat
;
but the same method of fluminig with

steam machinery for removing the tailings from the flume, recommended for Alder
gulch, will be equally as efficacious here.

The mines around Helena are supplied with water by a number of ditches,

the actual cost of none exceeding $100,000. Small ditches usually are profit-

able
;
large ones seldom pay the cost of construction.

The Park mining district is about five miles from Helena, at the head of

Grizzly, Oro Fino, arid Nelson’s gulches. It is situated in a range of low roll-

ing hills, at the foot of a high range of mountains. These hills are elevated to

a considerable height above Helena, and are covered with pines and fir. Water
is abundant and roads are of easy construction.

The mineral range is in granite, and about three-fourths of a mile wide and
five or six miles long. The general strike of the veins is east-southeast and
west-northwest, with a dip to the northward. The average thickness of the prin-

cipal veins is three to four feet. On the northeast this district is bounded by a
range of limestone

;
the greater number of veins is found in the granite near its

junction with the limestone.

The greatest depth yet attained is 250 feet, following the dip of the vein. At
that depth the ores are still oxidized. Sulphuret ores will soon be reached. In
some of the veins sulphurets are found near the surface. This is not usual.

A number of mills have been erected in this district. Generally they have
been successful in saving the gold. They are nearly all supplied with battery

amalgamators, copper plates and arrastras.

The Whiteatch Uhioh Veen' has been more fully opened than any other in

Montana. Its strike is east-southeast and west-northwest
;
dip 40° to the north-

ward; thickness of vein from a seam to 15 feet; average 4 feet; opened to the

depth of 250 feet, and in a number of points inclines have been sunk to depths

from 100 to 200 feet. It has been traced for a long distance on the surface, and
several different companies are at work on it.

The ore is worked with the greatest facility. Its average yield has been about

$40 to the ton. One lot of 1,000 tons yielded $60,000, or $60 per ton. The
gross yield, so far, has been $250,000, as near as is known by the working of

bloty; erff gniternifaeievo to efoefto erii yldndotq hi nidi i

On Ten-mile creek some veins have been located in limestone, which.con-
tain gold, silver, copper, lead, &c., but they have not been sufficiently developed
to prove their depth or promise.

It is a general rule in Montana that where placer mines are found gold-bear-

ing quartz veins will be found in the same vicinity.

On some of the bars of the Missouri river preparations are being made for

mining. >Hrxjgrb bnmxrgiH nl“ y.sv/sa qg jarrgriA to fsoT nrrniuoM 9

At El Dorado bar a ditch is nearly completed to bring the water from New
York gulch. When this is done the bar can be worked by hydraulics, and will

probably pay. Recently it was supposed that diamonds had been found on the

bar, but on examination the supposed diamonds proved to be sapphires. Some
of them were fine, thouc'h small.
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at side of the Missouri are a number of gulches that have paid well.

Clark Oreo-on, and Cave have been profitably worked this season.

Montana Bab.—This bar is just below the mouth of Montana gulch and

near 300 yards above Diamond City. It is about one-fourth of a nnle long

and 300 yards wide. It is estimated that the best claims, of 200 feet in eng b

extending across this bar, paid as much as $180 000 to the claim The.

was shallow and the bed-rock slate. Between the 9th of May and the 15th pf

August the whole bar was worked out. The gold was rather coaise and iox
, ,

showing that it had been washed but a short distance. The ground was slate,

of the same character as the bed-rock.
. i Ai

The position of this bar is considered anomalous by the mineis
,
nea y,

say that it is a “slide,” a term generally used in mining, like ™

physics, to explain by words wliat is not conceivable in thought. No doubUhe

par was formed by the action of water, in precisely the same manner as other

bars are formed in small mountain streams. As it is lower than seveial othc

liars in this stream it must be of more recent formation. Along the sides of the

gulch the ascent is very abrupt, the mountains on the east

to 2 000 feet above the bed of the stream. On each side ot the bai is a bet o

"round from 200 to 250 feet above this bottom level, and a slide, to- find-its
_

way

to the centre of the gulch, must have passed over one or the other of these

bars is granite, witli heavy bo,diets, ^idently frem

tire o-ranite mountains on the east, wliile tbe gravel in Montana bar is slate

Very little quartz is found in this gravel, showing that tlie veins whence tlie gold

^'hU^ —-Diamond bar contains tlie same gravel and the same quality

of o*0ld and is really a continuation of Montana bar; above and below on this

o^fch nothing like it is found. The combined length of the two bars is not

Montis bai°'are a number of soft decomposed quartz veins,

which m-obablv supplied it with gold. If the veins were thoroughly exploied,

they would" be very likely to prove rich in, gold. Montana bar was entirely

eZiXd last year! Diamond* bar is being very efficiently worked by hydrau-

lics this vear and by the end of this season will probably be exhausted.

Gold' Hill, on the west side, will be supplied with water by a. costlyMrteli

and siphon some time during the autumn. This will be more enduring than the

bars "in the bottom of the gulch. The bed and hill diggings to tlie southwest

win be profitable mines for years. Some gold-bearing quartz veins have been

found in the hills on the west side, hut they have not been openeu to piove tlieu

Y been worked for gold-bearing quartz. It lias three

mills one of which is running. This district is somewhat out of repute at pieseut

q

it is said the veins do not pay as well when followed down as at the surface.

But this is probably tlie effects of overestimating the yield at the suiface; am

as greater depth is Ittained, finding tlie ore more refractory, it will not yield i

60 miles south from Helena, is

dneino- a very fine gold. It contains both placer and quartz mines, but is not

as much worked as formerly, f It is the most elevated mining district m Montana,

^Tq^^Mmiffina Postof August 31, 1867, says: “In Highland district the larger

proportion of the lodes are gold-bearing, but specimens from some 01 these late y
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discovered and subjected to tire action of fire show rich in silver. The follow-

ing are the names of leads in Highland district

:

No. Names of leads.
Depth of

shaft.

Width of
crevice.

1 45 55
O 15 51
3 43 6
4 16 3
5 50 3
6 20 30
7 17 4
8 13 “77'V.
9 24 15

10 6
11 44 7
J2 12 6
13 10 4
14 16 47
15 18 6
16 33
17 10 6
18 Crevice found. 6
19 do 7
20 do 8
21 Camp 23 5
22 10 6
23 10 7
24 11 6
25 Crevice found. 3
26 8
27 10 5
28 11 5
20 Crevice found. 12

During the last summer the mining current has set to the north, along the

Big Blackfoot. A number of gulches have been extensively worked, and have
produced largely, as Washington, Jefferson, Lincoln, California, and McClellan
gulches.

In the heads of these gulches gold-bearing quartz has been found. The
placers only have been worked, and they have paid well. The hostility of the

Indians this year has prevented explorations further north. It is probable that

when explored, gold will be found on both slopes of the Rocky mountains north

to the British possessions.

The mines on the Little Blackfoot have paid well this season, particularly at

Carpentieds bar, and on Ophir gulch, near Blackfoot City. Many other gulches

in this vicinity have also been productive, and the yield of Deer Lodge county
will be greater this year than ever before.

At Silver bar and Butte City the mines have done well. Placers only have
been worked; but in every gulch where good placer mines are found, gold-bear-

ing quartz veins are found also, many of which contain silver, copper, antimony,

arsenic, and manganese, and are rich but very refractory.

At Butte City some copper mines have been discovered, and a furnace erected

for smelting. Owing to a defect in the blast it was not successful. The ore,

which is quite abundant, is composed of oxides and carbonates in a concentrated

form. It contains gold and silver, and with a well regulated furnace there

would be no difficulty in smelting it.

These veins are found crossing a belt about one mile wide and four or five

long, and show evidence of being deep and permanent.

Along the eastern side of Deer Lodge valley, north from Butte City, are a
nufaber of' gulches which have been prospected lately, and promise to pay well.
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Comstock.—At Butte City resides Henry Comstock, famous as the discoverer

of the Comstock lode,* of Nevada, the discovery of which inaugurated the era of

silver mining in the United States. Although a man of the strictest temperance,

using no stimulant stronger than tea or coffee, and not even tobacco, years and
the hardships and excitement incident to a frontier life are telling painfully on
his faculties. In a conversation with him he referred to his past career—espe-

cially his connection with the lode that bears his name. ^lis intellect appears, to

wander, although his hand still retains its cunning. He is a skilful prospector,

but his fading recollections carry cloudy images to his darkened understanding.

He imagines he owns the whole Comstock lode, and the cities of Gold Hill and
Virginia

;
but as he has no immediate use for them, he allows others to live in

his houses; the people are poor, and it would be hard to turn them out, especially

in the winter. This feeling of benevolence in the old man is genuine, and one
that he habitually practices. He has a small claim that pays little more than
wages. If a poor miner comes along without means, he gives him an opportu-

nity to work in the claim until the suffering stranger has the means to go on his

journey.

Recently an emigrant came along who was sick and could work but little.

Comstock and he worked together in the claim; the old man doing the most
laborious part until the emigrant concluded to leave. Comstock then divided

what was taken out, and seeing it was too small for a man to travel on, said:
u Now, we will divide my half again; you will need it.”

He says that at tunes lie thinks if the government of the United States knew
how he is situated, it would not let him suffer.

Flint Creek.—On Flint creek several silver-bearing veins have been found
recently, which show large amounts of rich ore at the surface. They have not

been opened so as to prove their depth or continuity. The country rock is lime-

stone.

Hot Springs.—At the head of Hot Springs creek, a mine called the Atlantic

Cable has recently been found containing an oxide of iron, rich in gold. It is

said to be a slide. The ore is wonderfully rich and easily worked.
The Jeeeerson Basin.

—

This basin is drained by the Jefferson Fork of the

Missouri river and its tributaries, to wit : the Big Hole, Beaver Head, and the

Stinking Water. It is about 150 miles long, and 100 wide. In this basin the

first extensive mining operations were conducted, and the first town of any
importance was built. It still contains a number of important mining localities.

The Big Hole is so called from a small round valley near its head, surrounded

by a range of high mountains. Here the snow falls to a great, depth in winter.

As it melts in the spring and summer, it swells the Big Hole to a large and
rapid stream, from 50 to 75 yards wide in the lowest stages, and much wider in

the highest. The bars and bottoms along this stream are subject to overflow,

and are generally rocky and barren. Big Hole basin affords good pasturage in

the summer, but it is too cold for agricultural purposes.

In 1805 Lewis and Clark attempted to ascend this river, but found the current

so rapid, and the number of islands and other obstructions so great, that they

turned back and ascended the Beaver Head river.

Gold has been found in small quantities in some of the tributaries of this river,

but not in sufficient abundance to pay for washing. Coal is said to have been

found in the basin, but the deposits have not been explored sufficiently to deter-

mine their value.

* The first discovery of silver was made in Gold canon, near Silver City, by E. A. and H.
B. Grosch, in 1857. The first quartz claim was located in the Ingrim district, in February,

1858, by James Finney. In June, 1859, Peter O’Reilly and Patrick McLaughlin made the

first discovery of rich silver deposits on what is now the ground of the Ophir Company.
Comstock is not justly entitled to the credit generally awarded him for this discovery. (See

preliminary report on Mineral Resources of the West, printed by Congress, January 8, 1807,

pp. 27 and 85.

)
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Game, such as buffalo, moose, elk, deer, beaver, and mountain sheep, are

abundant.

,

The Beaver Head is longer and drains a larger area than the Big Hole, and
may fairly claim to be the head of the Missouri.

Bannock City.

—

Bannock City is built on the north side of Grasshopper

creek, on a small flat or bar of just sufficient size to hold the town, and very near

the entrance of Grasshopper canon. It is an irregular wooden town with one

principal street running parallel to the creek, containing but a few hundred
mhabitants at present. In 1862-63 it was a good mining camp, and business

was brisk. Its main dependence for the future is the gold-bearing quartz lodes

in the canon below.

Bannock was the first mining town built in Montana, and the first district in

which gold mines were worked extensively and profitably.

The winter of 1862-63 was remarkably mild, so that supplies could be hauled

from Salt lake during1 the coldest months. Had that season been as severe aso
the winters have since been, the whole population might have perished from

starvation. Coal is reported to have been found in the valley of Grasshopper

creek, about four miles above Bannock, but its value has not been ascertained.

Stinking-Water.—The next stream Which contributes to form the Jefferson is

the Stinking Water. Its Indian name is Passamarine, one of the most musical

in the Indian language. It is not improved by its rendition into English. On
this stream and its branches many rich mines are found.

In the ranges of mountains between the Stinking Water and the Madison
fork of the Missouri, sent down into the former, are a large number of creeks and
gulches, pearly all of which have proved to be rich In gold, and some of them
in silver. The principal are Wixansen, Hands Horn, Bevins, Harris, California,

and Alder gulches, and Mill creek.

Alder Gulch.—Alder gulch rises in a spur of the Rocky mountains, and
runs north. It is from 15 to 17 miles in length, and empties into the Stinking

Water, a branch of the Jefferson fork of the Missouri river. It has manv side

gulches or tributaries, but none of them except Spring and Bowers gulches, which

are near its head, have any gold, or at least not sufficient to pay. The hills on

each side are rounded off and covered with soil, presenting the soft outline of an
agricultural country. The denuding effects of time have doubtless been of long

continuance.

A careful examination of the gulch will convince any one that the gold in it

came from near the head, at its junction with Bald mountain. The gold at that

point is coarse and rough, with portions of quartz adhering to it
;
further down

the stream it becomes finer and brighter, showing unmistakable evidence of

having been worn by the action of water. Near the mouth it is excessively

fine, and cannot be collected in a satisfactory manner except by the use of quick-

silver.

The gravel is very coarse and heavy high up the gulch, containing many
boulders of a large size

;
further down it becomes worn away to small particles,

and at the mouth only sand and very fine gravel are found. The country rock

at or near the head is gneiss, and the same rock holds for a considerable dis-

tance; below it is replaced by micaceous slate. Near the head the rocks rise on

each side in a very precipitous manner, forcing the gulcli into a narrow cut or

fissure, but below, at the distance of three or four miles, it widens out. The
paying portions correspond in width to the bed of the stream, and are richest

where the bed is narrowest.

This gulch is a vast natural quartz mill and mine. Frost and atmospheric

action loosen the quartz containing the gold, and throw it down, when the attri-

tion caused by the current of water pulverizes and vrashes away the gangue,

leaving the gold behind. This action, though very slow, extending back through

countless ages, produces stupendous results.
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The number of quartz veins found at the head of Alder gulch, known to con-

tain gold in sufficient amounts to add materially to its products, is not more than

20, of which the average width is about two feet, and the average assay value

about $10 per ton, estimating all the vein stuff between the walls.

Alder gulch has produced more gold than all the others, and probably more
within the last three years than ever was taken in the same time from any gulch

of the same extent. It is the opinion of those best qualified to judge that within

three years from the commencement of mining operations on this gulch

$30,000,000 were taken from it. This estimate may be exaggerated, but the

amount taken out was certainly beyond precedent in Montana.
The mines were discovered in the spring of 1863, and in 18 months a popula-

tion of 10,000 bad gathered together on the banks of the stream, building up
four considerable cities, to wit : Nevada, Central, Virginia, and Summit City.

Virginia was built first, and, occupying a central position, always maintained

its supremacy. It is pleasantly located on the east bank of Alder gulch, and
contains a number of fine stone buildings, consisting of banks, stores, markets,

dwellings, &c. It supports two newspapers, and is one of the chief mining and
commercial centres in Montana. Helena is its only rival. Although the first

excitement incident to the discovery of a new and rich mining district has passed

away, and the mines most easily worked have already been worked over once,

still the annual production is large. By proper working, as will be explained

hereafter, tlie future production may be made equal to the past.

It is the opinion of the best judges, as already stated, that $30,000,000 have
been taken out of this gulch by the miners.* This cannot be considered more

* Such a product from one gulch is beyond all precedent, and must appear a great exag-
geration. But if well-authenticated facts are examined the amount appears more reasona-
ble. For a considerable time the population was 10,000 or upwards

;
probably 3,500 work-

men in the mines. Ten dollars per day for 220 days in the year would give $26,950,000 for

three years and a half. Wages were from $10 to $14 per day. Nearly all of the mines were
worked by hired labor and the mines almost universally paid a profit above wages. The
whole number of claims was between 1,000 and 1,100; at 1,000 each claim must give a
gross yield of $30,000.
Montana is the most difficult mining region in the United States in which to estimate the

yield of the mines. Occupation has a great effect in the formation of opinions on this sub-
ject. Bankers and expressmen always underestimate ; merchants and successful miners
generally overestimate; unsuccessful miners underestimate, while ranchmen and farmers
have no opinions based upon any reliable data on the subject. After the gold is taken from
the mines it passes through a number of different channels, some of which enable us to esti-

mate the amount produced with tolerable accuracy, whilst in other cases no accurate con-
clusion can be formed. A portion is sent by express to the mint for coinage. Kemittances
by merchants are generally known to comprise the amount that miners expend for current
expenses; also, what they send to their families or friends in other places. A small quan-
tity is used for a circulating medium ; this also comes from the miners as current expenses.
A considerable amount is buried in the earth by the miners, but no accurate estimate can be
formed on this point. Of the amounts carried out of the Territory a portion is taken by the
miners themselves

; of this no account appears. If a miner goes to California hs takes his

dust with him, and it is carried to the credit of California or Oregon or Nevada, as the case
i may be. Some is carried to foreign countries, as the British possessions, which join Montana

on the north
;
lastly, a portion is kept in the form of specimens or for jewellers’ uses. Thus

we see it is difficult to arrive at more than an approximation.
An account of the amount of the goods brought to the Territory furnishes a criterion for

some statisticians, who, assuming that the goods were all paid for, add the amount to what
gold is supposed to be in the country and what was sent out for other purposes, and make
the sum total the gross production of the Territory. This is a very loose way of getting at

results. Others take the cost of board per week, say $4 to $8 when wages are from $5 to $9
per day, and state it thus : as 6 to 42, so is the amount expended for provisions to the gross

yield of the mines. Manifestly incorrect, as many are non-producers. Probably the best

criterion is the price of labor. A mine owner will not long employ men unless he derives a
profit, and miners will not work for the same amount that they are sure of making by them-
selves, for they think they may “ strike it rich ” on their own account. Alder gulch is, an
exception, for here is a limited number of claims, and those who have no claim cannot make
wages by prospecting.
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than one-fourth of the amount that has come from the veins at the head of the
gulch. Probably one-tenth would be nearer the amount, especially when we
consider the extremely divisible nature of that metal and the facility with which
minute particles are transported by water, a large portion of them being so small
that it is impossible to collect them by any gold-saving1 process yet devised.
Rating the amount already extracted at one-fourth, this would give $120,000,000
as the actual mineral value of the gulch. At $10 per ton this would require
12,000,000 tons of quartz to be reduced, provided all the gold in the rock is

extracted. At 13 feet to the ton a result of 156,000,000 cubic feet of quartz
must be reduced to produce that amount of gold

;
equal to the product of 20

veins two feet thick, each a mile long and nearly 1,000 feet deep.*
The general appearance of the country warrants the belief that the denuda-

tion is fully equal to 2,000 feet. Bald mountain, which stands at the head of
the gulch, rises to the height of between 2,000 and 3,000 feet above the quartz
veins at the head of mining operations. A great length of time must have
elapsed since this denuding operation commenced, and it is still in action and
will continue until either man forestalls nature in extracting the gold from the
veins, or some great upheaval chang’es the face of the country and causes the
formation of a new set of watercourses.
The country rock contains a large amount of mica. After a gentle shower

the whole face of the earth is colored a fine bronze.
The first mining district found on the gulch was Fairweatlier, called after one

of the discoverers. Above this were Highland, Pine Grove, and Summit, and
below, Nevada and Junction, their locations extending from Fairweatlier district
in the order in which they are named. Each had a code of laws almost identi-
cal with that of Fairweatlier. These laws have been subject to trifling changes,
and generally have been very satisfactory in their operations.

In the lower districts claims only come to the centre of the gulch, thus giving*
double the number that were held above

;
the same on the banks. Not far from

1,000 claims are located in this manner, and it is remarkable that nearly every
claim paid for working when wages were from $10 to $14 per day in gold. From
many of the best claims $150,000, and from some as much as $200,000, have
been taken out.

The usual method of working was to sink a shaft 14 or 15 feet to the bed
rock and extract the rich gravel, which was from one to three feet thick, by
drifting. In this way a considerable amount of ground was left as pillars to
support the ground above. The bed rock cannot be worked with the care neces-
sary to extract all the gold. When gold is very abundant the miners become
careless and do not work closely. This gulch was worked to a great extent by
hired men, who are not as careful as the owners of the mine. In some of the
deepest claims water retarded the working or prevented it entirely. Owing to
these causes it is probable only about half the gold has been taken out thatn-an
be obtained by careful and thorough working. The object of each miner was
to get as much gold as possible in the shortest time and depart lor his home,
expending only sufficient to defray current expenses.
The water in the gulch nearly sufficed the wants of the early miners. Up to

this time only two small and inexpensive ditches have been constructed. It is.

proposed to bring water from the Jefferson or the Stinking Water rivers. From
the Jefferson a large amount could be brought in at the head of the gulch, but the
cost would be great. From the Stinking Water the cost would be less, but the
water could not reach the head of the gulch by two or three miles, and the sup-
ply would be insufficient.

IS ear the upper part of the gnlch small flumes are in course of construction.

* This, however, is a very unreliable mode of calculation.—J. R. B
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They are disconnected and too short to he efficient'. To work in the mosteco-
nomical and thorough manner requires a large flume from the mouth of the gulch
up to the head, with a large amount of water.
The greatest obstacle to placer mining in Montana is the want of fall or

descent, and this is particularly the case in Alder gulch. To overcome this dif-
ficulty a»d keep the works in running order it will be necessary to have the flume
double at certain points, with a reservoir in each, so that when one reservoir is

filled with sand and gravel, the water can be turned into the other flume while the
first reservoir is emptied. This can be done by a steam paddy or other machin-
ei7- IgY having places for the sand to settle and be removed at two or three
points along the flume, it can be kept in running order.
By such a flume system and the use of hydraulics the gulch can be thoroughly

worked, and its future production made at least equal to its past. This method
of mining requires capital. The miners generally are employed by an individ-
ual or company and the profits divided amongst few. The last working usually
occupies about twice the length of time occupied by the first.

Summit City.—Summit City is substantially built of logs, but in building
this town the streets appear to have been forgotten at first and put in afterwards.
In case of fire the whole town would burn with as much facility as a single
house. It seems strange, after so many mining towns have-been utterly destroyed
by fire, that in laying out a new one, where the ground costs nothing, the streets
should not be left sufficiently wide fo form a barrier to the progress of fire, as
well as a means of communication. With a sufficient width, afire could be con-
fined to one square.

.The rich and extensive quartz veins in this vicinity will probably render Sum-
mit City permanently prosperous.

Nevada.

—

After Virginia, Nevada was the largest town on Alder gulch. At
present it shows signs of decay. In the winter the people of the inhabited parts
of the. town make use of the uninhabited houses for firewood. If a bed-rock
flume is put in the gulch, Nevada will probably regain in some degree its former
life and activity.

®

.

J unction City and Centeal City were also at one time lively little towns.
Now they are more remarkable for quietness than for the commotion of business.
Most of the other gulches in this vicinity have small collections of houses,

hardly sufficient to justify the name of towns.
The range of mountains called Virginia is not as high as the mountains around

the head of Big Hole
;

still they are sufficiently high to retain snow the greater
part of the year. This range abounds in springs and streams of running water,
and forests of pine and fir in the ravines and canons.
Valley, oe the Stinking Watee.—The valley of the Stinking Water is

15 or 20 miles long and 5 or 6 broad, with some good farming and grazing hind,
but generally it is not very fertile. At the confluence of the Big Hole and the
Beayer Head is a large valley very similar to the valley of the Stinking Water.
By a proper system of irrigation both of these valleys could be rendered avail-
able for agricultural purposes. Want of timber is one of the most serious incon-
veniences. vrftfA vlxBQfi rfofrrg ofit ni -

Among the old mountaineers this fork of the Missouri was known as the Beaver
Head, and took its name from a point of rocks on its north bank, about 15 miles
above the mouth of the Big Hole, called by the Indians Beaver’s Head, which
it closely resembles when viewed from a point near the mouth of the Stinking
Water.
Gallatin Valley.—The section of country drained by the Madison, Galla-

tin, and the Missouri down to its junction with the Bearbonj river, is about 175
miles long and 80 miles wide. In this district of country lies the valley of Three
Forks and Gallatin, about 40 miles long and 12 wide, which may be considered
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the garden of Montana. The season is from four to six weeks earlier than in

the valley of the Big Hole, and the climate is as good as that of Utah, while in

fertility the soil is unsurpassed. Here farming is on a large scale, and in the

course of a year or two the valley will supply the Territory with wheat and

barley, as it now does with potatoes and vegetables.

Other Valleys and Placers.—North and south, Boulder and Wallace

creeks empty into the Missouri from the west, and have some good but not very

rich placer mines
;
also some quartz veins, containing gold, silver, lead, and cop-

per; but they are not attracting much attention at present.

Further down comes in the Prickly Pear. On this stream and its branches are

some excellent mines. The towns of Montana, Jefferson and Beaver cities are

situated on this stream. Placer and quartz mines exist here, but are doing but

little at present.

The most productive gulch in this part of Montana is Last Chance, which is

formed by the junction of Oro Fine, Grizzly, and Dry gulches, and empties into

the Prickly Pear not far above its mouth. These gulches have been very rich;

also Nelson’s gulch, which empties into Ten-mile creek. On this creek are

numerous quartz veins, containing gold, silver, copper, &c., not now much worked.

Helena.—Helena, the largest town in the Territory, is situated on both sides

of Last Chance gulch, principally on the south side, and extends over an elevated

bar to Dry gulch, a distance of three-quarters of a mile. It is well and regu-

larly laid*out for a mining town, containing a number of fire-proof stone build-

ings. Many of the wooden buildings have fire-proof safes attached to them, or

an outside cellar with fire-proof walls and door, and are covered with heavy dirt

roofs. Their construction is not costly, and in combustible mining towns they

do good service in preserving valuable goods from fire.

Helena contains an active population of miners, merchants, physicians, law-

yers, bankers, and that miscellaneous crowd always found in the best class of

mining towns. Residents claim that its population numbers from 7,000 taS/JOO

;

this is probably an exaggeration. As a commercial centre it has stage lines

connecting it with Virginia, Diamond City, New York Bar, I ort Benton, and

Blackfoot City. Nearly all supplies for the south pass through it on their way

from Fort Benton.

The most productive gold-bearing quartz veins in Montana, as well as silver

and copper mines, (the latter unworked,) are in this vicinity. The placers are

extensive, and well supplied with water by a system of large and costly ditches.

On the heads of Grizzly and Oro Fino gulches the mountains are covered with

pines and fir, and along the Prickly Pear cottonwood is abundant.

The valley of the Prickly Pear and Ten-mile creek contains a considerable

amount of good farming land and a number of farms under cultivation, and the

surrounding hills afford good pasturage. This valley is nearly circular in form

and 15 miles in diameter.

Helena is located on the western side, close under the foot of the mountains.

A more picturesque or beautiful situation for a town can scarcely be imagined.

A broad vista stretches away to the east, beyond the Missouri river.

Bar Mining.—From the mouth of the Stinking Water down to the Great

Falls all the bars oh the Missouri river contain gold. These bars will probably

be among the most lasting placers in the Territory. Up to the present time

they have remained nnworked, except El Dorado bar, upon which operations

have already been commenced, and it is reported with favorable results. Alor*g

the Missouri there is some good farming and grazing land, and generally the

hills in the vicinity contain timber.

Confederate, New, York, and a number of other gold-producing gulches come

in from the east, just above the mouth of Prickly Pear.

Confederate Gulch.—Of these, Confederate is the richest; after Alder and
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Last Chance it is probably the richest in Montana, It has produced largely since
1865, though its product has not been so great this year as formerly. Diamond
City sprung up on this gulch, but has been nearly abandoned by the washing
from the hydraulics in the rear of the town.

&

.

The mountains around the head of Confederate gulch are high, and contain
pine and hr timber

;
also numerous streams. Some very expensive ditches arem course of construction for supplying the mines with water.

Estimated yield of Montana.

1863*'*’*’""’**”" ~ * • $500,000

1864 I .

*

" 1 .
' \ 8, 000, 000

1865
"* " — — • 13,000,000

1866""" 14,500,000

1867 - 16,500,000
12

,
000

,
000
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IDAHO.
SECTION I.

AREA AND POPULATION—MOUNTAINS, RIVERS, LAKES, WATERFALLS,
AND BOILING SPRINGS—VEGETATION—GEOLOGICAL FEATURES—TOWNS
AND MINING CAMPS.

Area and Population.—In form, this Territory is almost a right-angled

triangle. Its base, about 350 miles long on the south, rests on Nevada and

Utah, with a perpendicular of about 420 miles, separating it from Oregon and

Washington Territory on the west. Its northern point touches the British pos-

sessions, and its liypothenuse on the northeast divides it from the Territories of

Montana and Dakota. Its area is about 90,000 square miles,* but inasmuch as

its northeastern boundary, on the crests of the Bitter Root and Rocky mountains,

has never been meandered, this estimate is only an approximation. Its popula-

tion is about 20,000 at this time. As estimated by the territorial assessor it, was

somewhat larger in 1866, viz :

Table showing the principal cities and towns of Idaho Territory
,
the county in

which each is located
,
the estimated population September

,
1866, and the distance

of each from Boise City, the territorial capital.

Counties. Name of town.

Estimated

popula-

tion,

July,

1866.

Miles

from

Boise

City.
Counties. Name of town.

Estimated

popula-

tion,

July,

1866.

Miles

from

Boise

City.

2 050 Nez Perce .

.

Elk City 450 350 N.
AUcl ........

675 100 N. E. Do Lewiston G50 350 N.

1 100 45 N. Oneida Bear Lake 300 450 E.

Dc Idaho City and 5, 860 36 N. E. Do Malade City . 425 348 E.

Buena Vista Bar. Do Soda Springs 75 450 E.

1 700 55 N. E. Owyhee Boonville 400 72 S.

1 000 40 N. Do..... Ruby City 1,000 70 S.

’ 600 250 N. Do Silver City 3, 175 70 S.

150 230 N. Shoshone Oro Fino 350 450 N.

T)r> 75 260 N. Do Pierce City 300 450 N.

Do Warren’s Diggings. 1,100 230 N.

Nez Perce.. Clearwater Station . 290 330 N. Total 21, 725

Mountains.—The principal mountains are the Rocky, Bitter Root, and Bear

mountains on the east. The upheaval of these ranges has tilted the whole Tcni-

tory to the west at a greater angle than that of any other State or Territory of the

Pacific slope. In the south, the Owyhee is the principal range, though properly

it is an isolated spur rather than a range. This region of country contains one

of the principal mining districts in the Territory. The Bear and Rocky moun-

tains are different branches of the same range, and have the same general cbai-

acter. The name Rocky mountains” is a misnomer. Instead of being rough

and rocky, they appear to be old, with their highest peaks abraded, worn down,

covered with soil, supporting timber and grass, full oi low passes, suitable toi

wagon or railroads, and embracing many fine agricultural valleys. 1 he Bitter

Root is a broad, lofty range, continuous and unbroken, with a few elevated

passes, which are closed in winter. It abounds in rugged spurs, deep gorges,

and tremendous canons, where the Salmon river runs in a continuous torrent.

* The Commissioner of the General Land Office estimates the area at 90,932 ; number of

acres, 369,529,600.
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The Boise range is a spur or lateral offshoot of the Bitter Root. They are well
covered with pine and fir, with good pasturage in the foot-hills and fanning lands
in the small valleys. The height of this range is 8,000 or 10,000 feet, with
some peaks that attain an altitude of near 12,000 feet.

Rivers.—The Snake river and its branches drain the whole Territory, except
a portion ot about 120 miles long and 45 wide in the extreme northern part,

which is drained by Clark’s fork of the Columbia and its branches, and an irreg-

ularly-sliaped portion in the southeastern corner, which is drained by Green and
Bear rivers. Bear river falls into Salt lake, and Green river empties into the
Colorado. This portion of the Territory has some farming and a large amount
of good grazing lands, and is very scantily supplied with wood. No mines have
been discovered in it. The Mormon settlements on Bear river extend for a short
distance into Idaho along the stage. route, but otherwise this portion of the Ter-
ritory is uninhabited. The principal branches of the Snake river in Idaho are

the Clearwater, Salmon, Payette, Boise, and many small rivers and creeks,

which uniting form a large river, with many falls and rapids and a current of

great swiftness, which, when high, carries away bridges and boats and renders
crossing it dangerous. It is navigable to Lewiston. A steamer has been
recently built near Fort Boise, but is not running at present, the swiftness of the

current rendering navigation always difficult and sometimes dangerous. Among
the falls on this river, one of the most noted is the American, about 25 miles
below Fort Hall, which has a perpendicular descent of 60 or 70 feet, but is not

remarkable for the grandeur of the surrounding scenery.

Shoshone Falls.—The Shoshone falls are situated about seven miles from
Desert station, on the stage road from Salt Lake City to Boise City. The river

for many miles, both above and below, passes through a volcanic valley. It

has cut a perpendicular canon through the layers of lava to the depth of about
1,000 feet. The canon is generally about half a mile wide. At the point where
the falls are located it is nearly a mile wide. Viewed from below it appears cir-

cular, like a vast amphitheatre, with the falls in the centre. The different layers

of lava resemble seats in tiers ranged one above another to a height of 700 feet

above the head of the falls. In the narrowest part the water is 200 or 300 yards

wide. About 400 yards above the main falls are five islands, at nearly equal

intervals across the river, dividing the stream into six parts. As the wrater passes

between the islands it is precipitated 25 or 30 feet. The falls differ essentially

from each other in form, affording great variety. Below the islands the water

unites and passes in an unbroken sheet over the great fall
;
the descent is about

200 feet. The semicircle at the head ot the falls is apparently perfect, and the

leap as clear as that of Niagara. Enormous clouds of mist and spray arise, vari-

egated with rainbows. At the foot are rushing showers of spray, from under
which the water, beaten into foam, dashes furiously away. Occasionally can be
seen through the flying mists the immense sheet of water standing out in bold

relief from the rocks, showing that with proper appliances it is practicable to go
behind, as at Niagara. A few hundred yards further down the water swings

slowly around in a huge whirlpool and then disappears in the black canon below.

The delicate prismatic colors of the rainbow and the graceful evanescent forms

of the mist contrast strangely with the iron-black surface, hard outlines, and
awful forms of the overhanging basalt. The sound of the rushing waters resem-

bles that of an orchestra, the small falls giving the high notes and the great falls

the bass, producing a combination not possible to obtain from a single undivided

current. At Rock Creek station, 20 miles distant, it can be heard distinctly

—

not continuously, but at intervals, like the surf. When the notes strike in unison

they can be heard at a greater distance. In the winter this mist rises like the

smoke from a volcano. A few diminutive pines grow among the rocky declivi-

ties of the canon. The plain produces only sage brush. The hostility of the

33
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Indian* renders a visit to this interesting region somewhat hazardous, unless with

a party of six or eight men, well armed and on the alert.

Salmon Falls.—The Salmon falls, about 45 miles below the Shoshone, are

some 20 feet in height, and are remarkable as forming an impassable barrier to

the progress of the salmon. Here is a famous Indian fishery.

Valley of the Snake.—The valley of the Snake is a huge crescent-shaped

basin, about 500 miles long and 250 at its greatest breadth. The whole interior

is a bed of volcanic rocks, in which the rivers have cut deep canons. The sur-

rounding foot-hills are generally covered with bunch grass, affording excellent
10

pasturage. Along the streams are many valleys, containing tracts of land well

adapted to agriculture. Frequently these valleys extend through the basin to

the Snake river, as the Boise, which is well cultivated, and contains many farms

in a state of improvement that would do credit to older countries. But the greater

portion of the basin is a desert waste of sand, producing nothing but sage brush

and a very limited amount of bunch grass, even in the most favored localities.

The Indian name for the river is
u Poliogwa,” or u Sage Brush river,” the most

appropriate that could be imagined.

Sage Bkttsh.

—

This shrub in general appearance resembles the cultivated

sage, having the same form and color, flower, leaf, and branch; its aroma being

similar but stronger and not so agreeable. Its average height is about three

feet; sometimes it attains the height of five feet, with a diameter of four or five

inches. The sage is strictly^ the shrub of the desert. From the eastern foot-

hills of the Kocky mountains to the Pacific ocean, and from Mexico to the

British possessions, it occupies nearly all lands too poor and dry to support any
other vegetation. It burns even when green, with a quick bright flame, and in

many extensive districts is the sole fuel of emigrants, miners and prospectors.

In the Slate Range district, in the southern part of California, it was used suc-

cessfully as fuel in generating steam for a quartz-mill. The cost of gathering

and using it is about' the same as that of wood in a moderately wooded district.

Where Indian labor is available it is much cheaper. A smaller variety called

the white sage is valuable for grazing in the winter. Cattle thrive on it, but it

imparts a peculiar though not a disagreeable flavor to beef.

Boise Basin.

—

In some parts of the Boise basin the sand is loose, and the wind
drifting it over the plains obliterates all traces of vegetation. Whirlwinds often

raise it to great height, and when one of these dust storms passes a train of men
and animals, the air is darkened, and breathing is rendered difficult until the

storm is over. In the northeastern part of the basin, on the south side of Clark’s

Fork, are three lone mountains called the Three Tetons; they rise ragged and
sharp in their outlines, and form a notable landmark for travellers. North of Fort
Hall are three similar peaks called the Three Buttes, visible for a great distance.

The highest, called Cedar Butte, is near where Lewis’s Fork empties into the

Snake. It is scantily covered with scrub cedars, and, like the others, is undoubt-

edly of vocanic origin. When the whole country is densely populated the Snake
river will be turned out of its bed, and used to irrigate this basin. In that way
it can be rendered productive. If this river and its tributaries should thus be
directed, navigation would sustain but little loss, while agriculture would be
greatly benefited. All the streams emptying into the Snake some distance

below the Shoshone falls sink before they reach the river, and passing under the

strata of lava, come out on the sides of the Snake canon. Several of them shoot

out at such a height as to form beautiful cascades
;
some at perpendicular leaps,

others in a succession of small falls; some combine falls and rapids, and assume
the most beautiful forms of falling water imaginable. The white spray and
foam strikingly contrast with the black precipitous walls down which the rushing
torrent plunges into the river below. In one case a river ran over the surface

until it had worn into the rock a canon about a half mile long. A beautiful basin
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or small lake still remains where the water formerly passed over. In process

of time it formed an underground channel, and now comes out at the foot of the

rock where the falls once existed. It is perfectly clear, and although the depth
is great, the trout with which it is crowded can he distinctly seen at the bottom.

Along the stream on each side of the canon is a narrow belt of fine grass and
willows, entirely hidden from view, until the spectator stands on its banks. The
contrast between the beautiful verdure here and the awful desolation of the

surrounding plain is very striking. All over the vast volcanic wastes of the

plain are upheaved masses of lava, with clefts or fissures in them, caused by the

cooling of the liquid rock. These elevations are generally of an oval shape,

with a cleft in the centre extending longitudinally from the summit to the base.

Others have two lilies of fractures nearly at right angles. They sometimes form
ridges exceedingly tortuous in their course, occasionally twisted into a circle.

Their usual height is from 6 to 12 feet. These masses of rock appear almost
to defy the elements. In many places the corrugations formed on the surface,

when the lava was cooling, appear as distinctly as if they wTere formed yesterday.

Along the edges of the deposit the lava in some places overlies granite, in others

slate and limestone. The action of the elements has worn these strata away,
leaving the lava apparently undecomposed, and elevated above the rocks that

once held it in bounds. A great difference is found in the power of different

rocks to resit the action of the elements. Thus, slate when soft and splinty is

less capable of resistance than limestone, and this rock is less enduring than the

coarsest forms of granite. The hard compact granite resists much longer than
the softer varieties; but all much less than the basaltic lava in this valley. The
same is observed in almost all canons where there has been a lava flow, as in

Port Noeaf and in Mocks creek. These facts afford material for a time ratio.

If the resisting power of basalt is represented by 100, and hard granite 90, soft

granite 75, limestone 50, soft slate 40, gravel 5, and ordinary soil 1, or if we adopt
any other ratio of a similar kind found to be in accordance with observation,

we have a basis by which a calculation can be made with approximate accuracy.

Around the base of the Boise mountains there are indications of upheaval to

a certain extent since the bed of lava was formed. The strata are all tilted from
the mountains, both on the eastern and western sides, but it is most noticeable on
the eastern side. At the base of the Owyhee mountains the proofs of upheaval
are clear. Since the lava was formed, many beds of regular columnar basalt

are displaced, and the columns stand at different angles, showing unmistakably
the effects of more recent convulsion. On Clover creek, a small tributary of

Snake river, about 40 miles below the mouth of the Malade,are three volcanic

bridges within a third of a mile of each other. The stage road passes over them
in the wet seasons. One of these natural bridges is over a dry ravine, whiqh
runs into the creek; There is an island at the point where the stream is bridged.

The first bridge is from the shore to the island, the next from the island to the

Other side, and the third over the dry ravine. Their height varies from three to

seven feet; the arches span from 10 to 50 feet, with lengths from 100 to 200 feet.

It is probable the craters or source whence this vast bed of lava flowed must be
near the upper end of the valley, as it has a regular descent to the westward.

But this is not certain, for the inclination may be the effect of the upheaval of

the Rocky mountains, which may still be going on. It is highly probable these

mountains had nearly their present altitude before this vast eruption of lava took

place
;
after that their upward movement may have continued, which would account

lor the singularity of its declination to the west. About 10 miles west from the

bridges over the Malade on the stage route from Salt lake to Boise City, there

is a circular depression in the plain about three-fourths of a mile in diameter.

In the winter this is filled with water, forming a shallow lake. The lava around

this depression is remarkably well preserved, and ' all the wrinkles or corruga-

tions caused by the moving and cooling of the surface are as distinct as though
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they were very recently formed. By observing, these foldings the direction in

which the lava flowed can be determined. It is apparent m this case that the

flow was in every direction from the depression, proving that this was one ot the

craters which once poured its fiery flood over the plain When the supply from

below was exhausted the mouth of the crater sank back, leaving the depression

now nearly filled with alluvial deposits. A close examination ot the plain would

undoubtedly lead to the discovery of many similar openings, and by a careful obser-

vation of the relative elevations on the eastern and western sides of these craters,

it could be demonstrated whether the level of the country has been affected by

upheavals since the lava bed was formed. At the crater examined, the lava on the

eastern side appeared to have run up hill, while on the west the decimation

seemed unchanged. The Snake river has cut a vast canon through this plain,

varying in depth from 100 to 1,000 feet. The different strata of the rock can

be distinctly observed in this canon. The length of time required by the river

to wear away such an enormous fissure must have been great, although the

descent of the water is rapid. The Shoshone Falls probably cut out the canon

below it to the Salmon Falls, a distance of over 40 miles. No observations

have been made to determine the rate at which the rock is worn away
;
but from

its indestructible nature it must be slow. The Boise basin divides the mining

portions of the Territory into two parts
;
one south and one north. I he southern

or Owvhee mines are in the Owyhee mountains, and do not cover near the extent

of the" northern portion, which embraces the Boise, Lemlu, Salmon river, and

Oro Fino mines.
. , „ . 1

Towns.—Boise City is situated on the east side of the Boise river, at the head

of the fertile valley of the same name. It has a beautiful location, is well laid

out, and contains many fine buildings. Nearly all the passengers and supplies

for Boise Basin have to pass through it; hence it is a great staging centie.

Situated between the Owyhee and Boise mines, it will long be the commercial

centre of the southern part of the Territory. The climate is milder than in the

mines, and resembles that of Utah. Boise Basin is about 30 miles northeast

from Boise City. Its length is from 15 to 18 miles, and breadth from 6 to S.

It contains a number of towns and many mining districts, and is the most popu-

lous part of the Territory. The present population is estimated to be about

10 000 Idaho City, the largest town, was recently burnt ;
but has been partially

rebuilt. It contains probably 4,000 inhabitants. Central City, Placerville, and

Pioneer are well-built mining towns, containing about 1,000 inhabitants each.

Salmon river lias been the scene of two wild mining excitements. One m lbb~,

at Florence, on Meadow creek, where 8,000 or 9,000 miners collected—to leave

in as short time as they assembled. The toivn contains at ]upsent about 200

persons The other excitement was at Lemhi this summer, where 7,000 to 8,000

miners collected—to scatter as suddenly, except some 800 or 900 who had claims,

or who could not get away. The valley of the Clearwater is a large and fertile

agricultural valley, the home of the Nez Perces Indians. Lewistown, Oro

Ihno, and Elk City were once flourishing places; but now contain only a small

population. Lewiston, from its’ situation at the confluence of the Clearwater

and Snake rivers, the head of navigation, must in time become a place of import-

ance. Warren’s Diggings have a considerable mining population.

The portion of the Territory drained by Clark’s Fork of the Columbia has a

milder climate than is found farther south, and corresponds to the locko and

Bitter Root valleys in Montana.
. „ ...

' '

There are three lakes of considerable size in Idaho, the Coeur d Alme, about

24 miles long, and 2 or 3 wide, very irregular in form; the Pen d’Oreille, a cres-

cent-shaped lake, about 30 miles long, and 5 broad; and the Boatman about the

same length, and 6 miles wide. The Pen d’Oreille and Clark’s Fork are practi-

cable for steamers for 80 miles.
_> x

The discovery of the Owyhee mines led to the building ol Boonviile, Ruby,
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and Silver cities. Boonville was built first, and depended on placer mines
;
it is

now nearly deserted. Ruby City was both a placer and vein mining town
;
at

present it is supported by a few placer and quartz mills, neither increasing nor

diminishing perceptibly in population. Silver City is the largest town in Owyhee.
It is a picturesque village, neatly packed away among the mountains, in Jordan’s

canon, with mines, quartz mills, hotels, stores, dwellings, school-houses, which
serve for churches on Sundays, and an active mining population, and will long
be a mining town of importance.

SECTION II.

MINES.—DISTRICTS AND SYSTEMS OF MINING.

The mines of Idaho occur in isolated groups separated by long tracts appar-
ently barren in the precious metals. They may be divided into four dis-

tricts. On the north Oro Fino and Elk City; then east and west, the Salmon
river, the Boise basin, and Rocky bar, and in the south the Owyhee mines. Gold
was discovered in this Territory on the banks of the Pen d’Oreillo river, in 1852,
by a French Canadian, but not in paying quantities. In 1860, a company of

prospectors discovered the Oro Fino mines, and during that winter 25 men
remained there. The mines at Elk City were soon after discovered. In the

spring of 1861 1,500 or 2,000 men came to work them. Oro Fino creek has
paid in spots for a distance of 20 miles

;
Rhodes creek and Canal gulch also

proved to be good localities, and although no remarkably rich placers were found
in 1861-62 the mines paid very fairly. Since then the discovery of Boise basin,

Owyhee, and Montana have drawn the miners from this district. Except at

Wallen’s .diggings, very little is done in this part of the country at present.

When Avages become cheaper, miners may rework these mines to advantage.*

^Governor D. W. Ballard, in his annual message to the territorial legislature of 1866-’67,

says

:

“ For the first two years after the settlement of our Territory, Idaho was looked upon only
as a theatre for speculation and as a place for a temporary residence, where, by enduring the

necessary toil and privations, rapid fortunes might be acquired. The Territory Avas first

peopled by those whose object was the acquirement of a speedy fortune, and this being done
to return either to the Pacific or Atlantic States

;
but this feeling is rapidly subsiding, and the

abundant success attending both mining and agricultural pursuits during the past year is fast

removing the prejudices that have formerly existed against Idaho as a location for permanent
residence.

“The most reliable information on the subject establishes the fact that the yield of precious

metals, in the aggregate, for the past year exceeds that of any preceding year. This, in con-
nection with the fact that operations in gold and silver quartz, our principal source of mine-
ral wealth, are as yet only in embryo, is a source of gratification to every one concerned in

the future prosperity of the Territory. The ledges already opened and worked uniformly
present indications of increasing richness ; in not a single instance have there been indica-

tions of depreciation in the deposits of mineral wealth. Only a small proportion of the gold
and silver bearing quartz ledges already discovered and known to be rich, some of them
almost fabulously so, are as yet being worked. From observations made during the past

summer by intelligent and scientific gentlemen, the conclusion is drawn that these ledges,

which have yielded so abundantly during the present year, willnext year produce still greater

profits, while many more will be successfully opened, and their yield be found equally abun-
dant.

‘ ‘Agricultural pursuits, for two years almost totally neglected, have been prosecuted during

the past year with the most gratifying results Many hundreds of acres in the Boise A'alley

and other localities have been brought under cultivation, and it is cheering to learn that the

yield per acre, of both cereals and vegetables, will compare favorably with the yield of any
other locality on the Pacific coast. The day is not far distant when but little, if any, of the

productions raised on the Pacific coast will be brought over the Blue mountains for the sup-

port of the people of Idaho Territory. Arrangements for more extended operations in both

mining and agricultural pursuits are already in progress for the ensuing year. The amount
of land cultivated this year will doubtless be more than doubled next, and it is safe to esti-

mate that equal success will attend the mining interests of the country. In connection Avith
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Salmon River.—In the fall of 1861 some prospectors discovered the mines

at Florence, at the head of Meadow creek, a small northern tributary of Salmon

liver. The situation was remarkable. The deposits of gold were in a marsh

on the top of a mountain, in the centre of a basin called Meadow creek. This

singular depression is nearly circular, about 12 miles in diameter, and surrounded

by high mountains, except an opening to the south. The mountain on which the

mines are situated is granite, nearly circular at its base, rising from 500 to 1,000

feet, and about four miles across. From its top a number of flat, marshy ravines

ramify in every direction. They are from 20 to 150 yards wide, and filled with

peat and muck to depths of 2 to 20 feet. Under this was a stratum of rough

unwashed gravel, which had evidently never been much moved. This contained

the gold and was very rich, the best parts yielding a dollar to a panful of gravel.

V'Cry little black sand was visible. A careful search failed to result in the dis-

covery of any quartz or other vein at the head of the richest ravines. About
1,000 claims were located on this mountain, and paid largely for a short time.

Suddenly, however, they gave out, and no more gold was found. On Meadow
creek the placers were more enduring. On some of the bars of Salmon river fair

wages were made by the miners, at the lowest stages of water for several years,

but, unless some discoveries should be made hereafter, mining will probably never

pay permanently in this part of the Territory.

A variety of pine grows in this region from six to eight inches in diameter at

the ground, with a height of 60 to 70 feet. So dense is the growth that it is diffi-

cult for a horse to pass between the trees, which are nearly of the same height, and
present the appearance of a field of grain. They are remarkably straight and
excellent for building houses or timbering mines. The winter of 1861 wras very

severe in Florence. For several months all supplies were brought from the

Mountain House, a distance of ll miles, on the backs of men who travelled on

snowshoes.
Lemhi.—Last fall some mines were found on branches of Salmon river, not far

from Fort Lemhi. Exaggerated reports of their richness caused quite an excite-

ment. The probability is the reports were circulated for the purpose of selling

claims. It is said one claim offered for sale prospected well in the snow above the

earth. Accounts are conflicting as to the value of these discoveries, but all agree that

there are some half-dozen claims on each of four or five gulches which will pay
well. Some assert that these are all; others maintain that Lemhi abounds in

extensive placers which will yield $5 per day to the hand, though it is generally

conceded that they will not justify working at present, except in a few of the

gulches.

Boise Basin is a very rich placer district, well timbered with forests of pine,

and well supplied, with water. Mining is in a prosperous condition here
;
the

flumes are substantially built, and the hydraulics of the most approved construc-

tion. These mines were discovered in August, 1862, by a party from Walla-
W alia, under the direction of a man named Grimes, on a branch of Moore’s creek,

the agricultural interests of the Territory, it is not uninteresting to know that an enterprising

farmer of Boise valley, during the past summer, cultivated sorghum with the most success-
ful results.

“ While the two principal pursuits of our Territory, mining and agriculture, have thus been
prosecuted with efficient energy and success, all other industrial pursuits consequent upon
them have been correspondingly remunerative, and it is believed that there are more settled

families, more competent business men, more active and worthy working men, such as con-
stitute the bone and sinew of every country, now in our midst who look upon Idaho as their

future home than there ever have been at any previous period.

“The idea of extravagant speculation is giving way to patient toil and well-regulated econ-
omy, and, judging the future by the past, this healthier sentiment on the part of the people
will gradually increase until Idaho will abound in all the fixtures and elements of a well-

established and properly organized community. As the resources of the country are more
and more developed, other branches of industry, hitherto dormant, will doubtless be thrown
open for the active and energetic labor of the country. All things considered, the future of
Idaho may now be looked upon with more confidence than at any former period of her history.”
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not far from Centreville.* In a few days after the discovery Grimes was killed

by the Indians; Ms party retreated to Walla-Walla, where they procured re-en-

forcements, and, returning, built a fort about four miles above Centreville. There

they remained through the winter. Soon gold was discovered on Granite creek,

Elk creek, and Moore’s creek, the outlet to the water of the basin. The mines

proving extensive and the gold evenly distributed, a great number of claims were

speedily Ideated, and they paid well. For the first year or two the miners did a

good business. Timber and water being abundant, they were enabled to work

their claims to the greatest advantage. The country rock is granite, and the

gravel containing the gold has but little quartz, sand or boulders in it. Gen-

erally the quartz veins in the basin are soft
;
when detached and washed down

a short distance in the stream, the quartz is finely pulverized and the gold liber-

ated. In mills these ores are crushed with great facility. A large portion of

the soil is stained red by oxide of iron, and contains a small amount of gold.

The beds of the creeks and gulches have yielded well, and have, in some instances,

been worked oyer as many as four times. Many of the streams have ancient

beds of gravel, doubtless rich, below the present beds. On the sides and tops

of the adjacent hills are masses of clay and gravel that yield handsomely. In

some instances, as at Placerville, the miners come to a bed of clay, which has

*The following particulars relative to the discovery of the Boise and other rich mines in

Idaho Territory are derived from an article in the Idaho Times :

“ But little was known of the existing wealth of southern Idaho until midsummer of lb62.

Even Tim. Goodell, the old pioneer trapper of Snake river and its tributaries, who has, per-

haps, travelled every trail in what is now known as Boise, Alturas, and Owyhee counties, was

entirely ignorant of the existence of our mineral wealth until 1862, when the first prospecting

party of six found their way up the canons of Moore’s and Grimes’s creeks. When prospecting

at a point about six miles above the place now known as Pioneer City, they were attacked by

Indians, and one of their number (Grimes) instantly killed. After hastily burying his remains

they left the country, and reached Walla-Walla in the month of August. No time was lost in

forming a company of 52 men to return with them and more thoroughly prospect the country.

Many of those early pioneers are still with us ; among them we might mention the names pf

J. M Moore, John Christie, George J. Gilbert, Mr. Bogus, James Eoache, Green and Benja-

min White, R. C. Combs, F. Giberson, William Arts, J. B. Pierce, and J. F. Guiseburry.

The party arrived at the forks of Grimes’s creek, on the site now known as Pioneer City,

about the 10th of October, and as soon as a substantial fort and corral for their horses could

be built, a portion of the company returned to the Columbia river for winter’s supplies, and

the remainder built cabins and prospected during their absence unmolested by Indians.

Another company arrived on this creek about the 15tli of November, and located mines near

the site of Centreville. Messrs. Muford, Standifer, Callaway, and Thatcher were with this

party. The latter two gentlemen still reside in that place. A great deal ot fault was found

with the action of the first party in the number and size of the claims located, hence the origi-

nation of the name of Hog ’em for that camp. One very bright morning about the last of

October several of the Hog’ ’em boys took a stroll over the divide between Grimes s and ink

creeks, and found good prospects on the bar on which Idaho City now stands. Returning

to their camps in great haste, and not wishing to divulge the seciet, theyqepoited having

beat a hasty retreat from some huge bears. On the next day they returned, with seveial otheis

of their party who appreciated the bear story, and insisted on the naming of the gulch at

the upper end of Main street Bear run, by which name it is still known. The mines on Granite

creek were discovered about the 1st of December by the Centreville party, who also located

the site of Placerville, which contained about six cabins partly completed on the 14th day ot

th
“
t

ln°the month of June, 1863, several miners found their way unto the north fork of Boise

river now known as Rocky Bar, in Alturas county. The first ledges discovered m this camp

were' the Ada Elmore, Idaho, and New York, which class among the best ledges in that camp.

“ Owyhee was discovered in the following fall. But little could be said to the public respect-

ing this camp, as its history is spread wide and far, and its exports of bullion amount to hundreds

of thousands of dollars monthly. The mining camps of Yuba and Banner districts contain a

great number of good ledges. Capital to develop the mines and mills to crush the ore is all that

is required to class them among the first of our numerous mining camps.

“The mines of southern Idaho were more speedily populated and developed than perhaps

any other mining country ever discovered on the Pacific coast. One year from the time the

first party arrived, 5,500 votes were polled within the limits of Idaho. Since that time it

has increased and decreased as is usually the case, on account of the fluctuation of our popu-

lation.”
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been mistaken for tlie bed-rock. On sinking a shaft through it a rich stratum

of gravel is found. Ditches from a mile to seven miles in length have been con-

structed in the basin
;
their capacity varying, from 300 to 8,000 inches, costing

from $10,000 to $30,000. Like the small ditches in California, they have paid

the cost of their construction and a profit to their owners. Large ditches gen-

erally entail a loss to their projectors. Where a large amount of water is brought
into a mining district, the mines, unless very extensive, are soon .^exhausted.

Sixty to SO cents an inch are the rates charged here for the use of water for 24 hours.

In some of the hydraulic claims work is continued day and night, as few or no
companies have reservoirs. Where lumber is so abundant the creeks and gulches

ought generally to pay t© flume. Want of fall is probably the reason why many
of them have not been flumed. By the use of similar machinery to that recom-

mended for Alder gulch, in Montana, fluming could be rendered profitable in

some cases where it is not now used. Except in the construction of flumes,

placer operations in Boise Basin are conducted with considerable skill. Quartz
mining has been conducted with different degrees of skill, and with varied success.

One company called the Elk Horn is composed of four miners, who all work in

the mill and mines, giving constant personal supervision to both, and although

their ore is not richer than that of other mines, and their mill nowise superior to

the ordinary mills of the country, their enterprise has been uniformly successful.

The Elk Horn is a small vein a foot to eighteen inches in thickness
;
the mill

in the same ratio, having only five stamps. This correspondence of the mill to

the actual resources of the mines is doubtless a prominent cause of success. The
best yield which has been obtained by the company from large amounts of ore

is $40 per ton, which, with their economical management, affords a good profit.

On Granite creek are a number of veins with quartz so soft that two-thirds of

the vein stuff can be washed in a common rocker without any previous crushing.

The Pioneer mine, on this creek, is a large vein of soft quartz, containing sul-

plmrets. An extensive mill is nearly completed to work them. If it should

prove capable of extracting the gold it will be a very important success, as all

gohl-bearing veins in the Territory will ultimately produce this ore. The Juniata,

about eight miles northeast from Idaho City, has been opened to the depth of

229 feet.' This is probably the deepest opening in the basin.

About 25 miles northeast from Idaho City is a district which contains many veins

said to be rich in silver. Specimens from there are very prolific in horn and
ruby silver, with occasional particles of native silver. There are also specimens

containing polybasite and • argentiferous galena. All the ores contain gold.

These veins are represented as being large, and the ores well diffused through

them. They are situated in a dense forest, and are accessible only by a pack train.

When wagon roads are built and the mines proved, it will probably be a val-

uable mining district.

Rocky Bar.—Rocky Bar, on the Boise river, about 60 miles from Idaho City,

is a small, compact district, with many veins in a limited compass. It has been
the scene of several enterprises on the part of capitalists from the eastern States,

who purchased mines in this locality. The purchasers assert that when opened
the mines did not prove good

;
the parties who sold them maintain that if the

affairs of the companies had been well managed the mines would have been
successful. Neither of these opinions can be verified by practical examples at

present, although many mills have been built and large sums of money expended.

Atlanta and Yuba District.—No district in the Territory is more favored

in respect to the supply of wood and water than the Middle Boise, or as it is

now known, the Atlanta and Yuba, situated in Alturas county, 16 miles north-

east of Rocky Bar, the county seat, on the Middle Boise river, at the junction of

the Yuba. This district embraces; the country lying in the forks of the two
streams and adjacent. These streams aff»rd magnificent water power for the

propulsion of machinery. The new town of Atlanta is here situated on a gentle
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slope in the valley near the Middle Boise river. Along the base of a lofty moun-

tain called Mount Forsyth, burst forth innumerable hot and boiling springs,

throwing out large volumes of water, which, falling into the river, prevent it from

freezing or closing with ice during the most rigorous winter. In this district is

the Atlanta Ledge, already traced for miles in length, and from 15 to 25 feet in

width. Selected ores from this lode assay as high as $11,000 per ton in silver.

In some places it is equally rich in gold. The Greenback Mining Company’s

mill, located at Atlanta, is run 'by water power, and is now working rock from

this lode, although imperfectly, from want of proper appliances and skill. The
result, however, is very satisfactory. In the immediate vicinity, and running

parallel with the Atlanta, are other lodes which are thought by some to be quite

equal, both in extent and richness; such, for instance as the John Baseom and

Jessie Benton, the Lusa, the Optimus, the Lenora and Silver Moon, the Talioma

and Greenback on the Atlanta or northwest side of the mountain. On the south

or Yuba side are the North Star and Hard Times, continuations of the Atlanta,

and the Sophia Tracy. For working the three last named there is an excellent

20-stamp mill, with modern improvements, now being put up on the ground by

J. H. O’Neal and associates. Here also are the Minerva, Olive Branch and

Confidence lodes, all of which give promise of value. In some of them gold

predominates, in others silver. There are other claims which may, when further

developed, prove valuable; but as little work has yet been done upon them no

reliable opinion ofthem can be given. Mr. Graham, in co-operation with an Eng-

lish company, has a 20-stamp mill on the wTay up from San Francisco, intended

to operate in this district. The field for working in quartz, and for exploration

and development isextensive. The valley through which runs the Middle Boise

fiver is four miles in length and three in width, and surrounded on nearly all

sides by lofty, rough and craggy mountains, some of which are covered with

perpetual snow. With the exception of this little valley, and another of lesser

size on the Yuba side of Quartz mountain, the whole face of the surrounding

country is rough and mountainous, so that the building of roads is a serious under-

taking, and the want of them a great drawback to the development of the dis-

trict. It is only within the past year that a wagon road has been opene^l. Here-

tofore, all freight had to be transported upon pack animals. From this cause,

less lias been done in this camp, and it lias attracted less attention than any

other of equal value in the Territory. But now that it has become partially

accessible, and demonstrated its richness by the working of its ores, it must soon

become an important district. The lower hills in the vicinity and surrounding

country afford fine grazing for cattle, horses and sheep until the snows of winter,

which generally commence in December and last till April. About 20 miles

southeast runs the South Boise river, bordering on which are large bodies of

bottom and table lands, level and rich, well suited for purposes of agriculture.

Oats, wheat and barley in sufficient abundance for the consumption of a consid-

erable population can be produced in this region. It is now covered with a

luxuriant growth of grass, from which thousands of tons of hay may be cut. The

depredations of Indians in neighboring districts, the mismanagement, the want

of skill and proper knowledge of the business, and the incompetency of agents

and superintendents, with the misapplication of capital, have done much to retard

the development of the Atlanta mines. The regions north and west offer induce-

ments for exploration.*

"The climate is not rigorous even to the GOth parallel of north latitude. Lorin Blodget says

:

“To the region bordering on the northern Pacific the finest maritime positions belong through-

out its entire extent, and no part of the west of Europe exceeds it in the advantages of

equable climate, fertile soil, and commercial accessibility of the coast. The western slope

of the Rocky Mountain system may be included as a part ot this maritime region, embracing

an immense area from the 45th to the GOth parallel, and five degrees of longitude in width.

The cultivable surface of this district cannot be much less than 300,000 square miles.

(Climatology of the United States, p. 532.)
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Owyhee.—Gold was discovered in 1863 by a party under the leadership of a
man named Jordan. They first found it about six miles below Ruby City. As
the mines were rich, and wood and water abundant, a large number of miners

soon collected, and built Boonville, Ruby and Silver cities. The placers paid

well for about two years
;

after that they were almost entirely superseded by
vein mining. Most of the mines produce both silver and gold, though these

metals vary greatly in their relative proportion in different mines. In the Oro
Fino gold predominates

;
in the Poorman, silver. The placer gold is so alloyed

with silver as to be worth but $10 per ounce. West and northwest from Silver

City is a vein of porphyry, which forms a mountain about a mile and a half long,

half a mile wide, and 1,000 feet high, which is said to assay $3 per ton. All
the gulches that head in this mountain have been rich in gold

;
in some, horn-

silver has been found. In Owyhee are two systems of veins. One has a strike

nearly north and south, with a dip almost vertical. To this system belong the

Poorman and Whiskey veins, with silver predominating. They are probably
older than the veins of the other system, but it has not been conclusively proved.

The gold-bearing' system of veins has a strike northwest and southeast, and a
dip to the northeast. To this belongs the Oro Fino, and many others in which
gold predominates.

Oho Fino.—The Oro Fino is one of the most productive mines in Idaho.

The vein is large and Avell defined, and the gold generally diffused through the

vein-stone. It was discovered in following up a placer deposit to the vein, on
each side of the ridges in which it is situated. The first work done upon it as a
quartz mine was by Moore and Fogus, who took a large amount of ore from near
the surface, which paid handsomely. Becoming involved in other enterprises,

they failed, under a heavy indebtedness to their workmen. By an arrangement
with other creditors the workmen took the mine, agreeing to pay a certain pro-

portion of the proceeds. Moore & Fogus left it in bad condition for working,
and the men who undertook to work it had but limited means. By perseverance,

however, they paid off the debt
;
then opened the mine deeper than it had been

opened before, and found a great increase in its richness. The company is known
as the “ Oro Fino and Mofning Star.” A recent crushing of 80 tons yielded

$160 to the ton; and it is probably now paying the owners a good profit. At
a meeting of the stockholders held on the 17th of September last, an elaborate

report of the mine was presented, from which the following is extracted

:

Work was commenced in the mine April 28th ; since which time two shafts have been
sunk of 92 and 67 feet respectively ; 1,134 tons of ore have been taken out, and up to the
15th instant 2,050 tons had been crushed, which yielded $54,193. The total amount of

expenditures in working the mine, including repairs, incidental expenses, &c., amounted to

$45,508, besides other liabilities amounting to $12,476, from which must be deducted about
$8,000, value of supplies on hand necessary for supplying the mill, such as fuel, quicksil-

ver, oils, acids, &c., including 7,000 pounds of shoes and dies. The company by-laws were
revised and amended; one amendment allows the trustees to expend, for the benefit of the

company, any sum under but not exceeding $100,000, instead of $15,000 as heretofore.

Altogether, the affairs of the company are in a very healthy state. They are now ready to

slope out and work a new level of 70 feet, and consequently they will take out much larger

quantities of ore than before. A elean-up from 70 tons of ore last Saturday yielded $10,327,
and to-morrow they will probably clean up nearly as much, which, added to the amount
above reported, will make an aggregate yield of above $75,000 since the 28th day of April,

leaving about $25,000 in the treasury, with everything in good condition for future working.

It is singular that so few mines are owned and worked by companies of

operative miners, especially when we see how successful such companies usually

are. Nearly all placer mines are worked by such companies, but when a miner

works a quartz vein he considers himself relieved from manual labor. The popu-

lar belief that u a mill is required to work a mine” has had much to do in pre-

venting companies of miners from working quartz mines. In all extensive mining
districts where mills are numerous, miners can sell their ore for all it is worth.

Men who make milling their business can manage it better than those who
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are both miners and mill-men. We see the beginning of tliis system in Cali-
fornia, where the concentrated sulphurets are sold.

PooRMAisr.—As this mine is, in its location, adverse titles, legal difficulties,

and local characteristics, peculiar, it will be described somewhat at length. The
Poorman, or Hays & Ray mine, was discovered in the summer of 1.865, at or
near what is now called the Discovery shaft, about 900 or 1,000 feet south from
the rich chimney. The ore at this point was good, though not rich, and the vein
somewhat small: While the discoverers were developing their viens, a pros-

pector named Peck found some very rich float-rock about 1,000 feet south of
their shaft, and out of sight from its entrance. By a small amount of digging
he reached the vein, which he carefully covered over with earth. Gathering up
and secreting every rich piece of float he could find, he went where the discov-
erers of the Hays & Ray were at work, and after u talking round,” asked them
where their claim was located, and how far it extended in each direction. They
showed him their boundaries, and walked directly over the spot where Peck had
buried the vein, and such a distance beyond that he was convinced their claim
embraced the rich ground. Peck continued to prospect in 1 that vicinity, and
cautiously commenced negotiations for the purchase of the mine. Not being sat-

isfied with their figures, and there being few or no prospectors in the neighbor-
hood, he left for a few days, thinking his absence would cause the owners to

come down in their price. Before he returned, another company of prospectors
found the same spot discovered by Peck, called it the Poorman, and took out silver

ore of great richness. Hays & Ray claimed the ground, but as their vein was
not uncovered or traced to the new opening, the Poorman company refused to

leave, and as the Hays & Ray party had no money to pay for provisions or tools

while they were tracing the vein, they gave Peck a share in it for tracing it from
their opening into the Poorman. The Poorman party, seeing that they would
become involved in litigation, associated their company with some capitalists con-
nected with the Oregon Steam Navigation Company, and about the same time
'or shortly before erected a fort at tlieir mine,' called “ Port Baker,” built of logs,

with portholes and other means of defence usual in such cases. The Hays &
Ray party had their work so nearly completed that they could commence suit,

but could not give the necessary bonds. Acting by the advice of Peck, they
gave a portion of their interest to the New York and Owyhee Company, the lat-

ter guaranteeing to carry the suit to a decision. Before trial a compromise was
effected, the New York and Owyhee party getting the larger share. The Poor-
man, at the start, had the great advantage of possession of the paying part of

the mine. The strike of the vein is nearly due north and south
;
the dip at the

surface was to the west, but at the depth of about 150 feet it changed to the east,

which is probably the permanent dip. The Silver Cord which is supposed to be
on the same vein, at a depth of near 1,000 feet below the Poorman, has also the
same dip. A change takes place in the character of the ore, as is usual when
the dip changes. A large amount of unnecessary work has been done on this

mine; one shaft sunk near the office would have been all that was necessary

;

but when claims are in litigation much useless work must be done to prove iden-

tity of vein. The vein-staff is soft; a great portion being a silicious clay that

will dissolve in water. Ordinarily a mill will crush two tons to the stamp in 24
hours. It shows considerable free gold. The sulphuret ores are decomposed
except where found in large masses. At the depth of near 250 feet the greater

part of the silver is in the form of a chloride. About 100 feet from the surface

a body of ore showing partially the planes and angles of a crystal of ruby silver

was found, which weighed over 500 pounds. Upon being fractured it showed
through the mass a uniform crystalline stratum. There is probably no second
example of a similar mass of crystalline light-red ruby silver ore being taken
from any mine. A piece of this boulder was sent to the Paris Exposition this year

and received a premium of a gold medal. Chloride of silver, or horn-silver, is
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found in pure masses, with, crystals of remarkable size and beauty. It is said sheets

of this ore were lound more than a loot scjuaro and the sixteenth of an inch in

thickness, some weighing many pounds. Black sulphurets of silver, or silver

g-lance, is common in the mine ;
also palybasite. The above enumerates the ores

of the mine, but it contains also small amounts of the various silver-bearing

minerals usually found in rich silver mines. These, are generally more interest-

in o* to the mineralogist than useful to the metallurgist, by reason of their small

quantities.
. z

It is impossible to estimate with accuracy the amount of bullion obtained

from the earliest workings of the mine. For a period of three months, from

July 23, 1866, to October 23, we have a full account of its operations.
.

The

previous work on the mines, pending the litigation, had exposed large bodies, of

ore, but the working parties were enjoined from removing them. The following

statement from the oliicial report of Mr. AV . D. AYalbridge, the special agent oi

the companv, gives a clear idea of the operations of the company and the results

obtained :

Our first arrangement of working the ore produced was with the New York and Oro Fiuo

mill and our own mill, at the agreed price of $40 per ton for each mill. Subsequently we

found that we were producing from our north shaft considerable ore of a poorer quality,

which we did not require at the two mills above named, as they were fully employed upon

lli6 richer silver ore. ^Ve therefore made an arrangement with the Jackson mill to woik

what vTe might require of that third-class ore tor $30 per ton. Subsequently to this, having

more second-class ore than the first-named two mills could work- and to secure the use of.

a

hoisting engine to work our north shaft, we made an arrangement with the Ainsworth Mill

Company to use their engine, by agreeing to give their mill all our surplus ore to work upon

the same terms as was paid the others. We were enabled to produce ore enough to supply

all the mills named, and, by the several arrangements made, were enabled to produce a

much larger amount of bullion than we could have otherwise done, the great majority of

our ores being too rich for any of the mills to work properly, and keep nearly up to their

respective stamping capacity.

We continued to work the mine until October 23, being a period of three months from the

time it was opened. During this time we mined about 15 tons of first-class selected ore,

which we determined to box up and ship to New York, with the view of its being reduced

by the smelting process to increase its yield, we calculating that the cost of transporting the

ore would not be any more, if as much, as it was costing us to realize upon our -bullion pro-

duced in Owyhee. The result has proved that we have lost nothing on the transportation,

and have clearly gained, by getting a much larger product in Newark by the smelting pro-

cess than we could have got in our mills ; the cost of smelting at Newark, by Messrs. Bal-

bacli, Dieffenbach & Company, being $100 per ton in gold ;
and, as near as we can estimate,

the product in bullion will be about $4, 000 per ton in gold ;
this is upon the ground and dried,

ore. Aside from that, and from which the foregoing J5 tons of rich ore was selected, we
mined 2,382f tons second and third-class ore, which was crushed and worked at the four

mills named

—

Producing, in refined bullion -— — $546, 691 59

Deduct total cost of mining, hauling, milling, melting, assaying, and refining,

with revenue tax, as per statement marked A, annexed hereto 156, 440 39

Making net proceeds ' - 390,251 20

To which will be added avails of rich ore now being reduced at Newark.

This amount has been appropriated as follows

:

Eeimbursed our company for expenditure on Hays and Eay ledge $30, 000 00

Eeimbursed our company forcost of interest in Hays and Eay iedge 31, 000 00

Paid our company from second proceeds of mine 100, 000 00

Paid P. F. Bradford, per agreement 130,000 00

Total payments on account of compromise 291, 000 00

Leaving for distribution, pro rata, $99,251 20.

The late date at which the settlement with Mr. Bradford was effected, with the seeming

necessity of working the mine sharply and vigorously to secure as large a result as possible

before the time agreed upon to close the mine, November 1, placed us at much disadvantage

as regards costs of working and expenses, so that the expenses last fall should not be con-

sidered as any criterion lor the future.

At the company’s mill we crushed 880 tons of Poorman ore in a period of 78 week days,
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averaging about 11 J tons for each working day. This was all we could amalgamate in our
pans, due partly to a want of quicksilver, and partly to the very long time required to work
such very rich silver ore. The want of quicksilver can be easily and cheaply remedied
another year ;

but even then our pans can hardly more than amalgamate in 24 hours what 10
of our stamps can crush in 12 to 14 hours, which is barely more than one-fourth our stamp-
ing capacity. Therefore the mill needs more amalgamating pans, by which much more rock
can be worked, and more of the stamping force kept employed. We received for crushing
the 880 tons of ore, as per statement A, $35,200, which somewhat more than paid the cost;
but if we had had ten more pans we could have worked nearly or quite three times the
quantity at very little more aggregate expense. In other words, while it cost us nearly $35
pei ton to crush, in the given time, 880 tons of ore, with sufficient amalgamating capacity
and quicksilver, our mill could work 2,200 to 2,400 tons of ore, at a cost of $18 to $20 per
ton, and perhaps less. I would, therefore, recommend you to provide the mill another
season with plenty of quicksilver, and about 10 more approved pans, with the necessary
separators, to properly and cheaply work the Poorman ore. Quicksilver is always wanted,
because it is always wasting by use. The pans, with necessary machinery put up, will cost
about $20, 000 in gold.

Foreseeing, in July last, the necessity and importance of saving the tailings from almost
any gold and silver ore, and especially from the Poorman ore, I ordered a substantial stone
wall built around our tailing yard, sufficient to hold securely against flood about 1,500 tons.
The cost.was about $4,000, and it now contains the tailings from the 880 tons of ore worked
in our mill, which assay about $50 per ton. The tailings produced at' the Ainsworth and
Oro Fino mills belonging to us are safely cared for, and assay about the same. Those from
the Jackson mill were lost, being of but little value.

Believing additional settlers in our mill would enable us to save more sulphurets, and
catch some quicksilver and amalgam, and, as our amalgamating floor was very small, I
determined to build on the north side of the mill a one-story addition, to give us more floor
room, room for three settlers and one Knox pan for cleaning amalgam, a store-room for
chemicals, and a small room for assaying. This cost about $6,000, answers every purpose
it was built for very well, and, I believe, will pay its ••cost in saving, besides being a very
great convenience.
As I looked upon the question of fuel as one which would in the future enter largely into

the cost of working ores, I aimed to buy all I could during the fall, at low prices, and left
orders with Mr. Peck to contract for cutting upon our land, and land near the mill, at low
rates. We had, therefore, on hand, at and near the mill, on January 31, 1,118 cords of
wood, which had cost $7,360 62. About 600 cords of this is piled up near the mill, con-
venient for use ; the balance is at different points within one mile

; all of it is so scattered
as to be in little danger from fire. To be forehanded in our supply will, I believe, enable us
to avail ourselves of opportunities to get all we may need cheaply for some years.
Not knowing that working Poorman ore would require so large an amount of quicksilver

as was proved to be the case, we found ourselves with a very short supply, though for ordi-
naiy use we had sufficient. I was therefore compelled to send to Portland, Oregon, and San
Francisco for over 100 flasks to come up by stages, at a cost of $1 15 per pound delivered at
our mill. I also purchased wherever I could in town, some of which cost us $1 40 per
pound

;
but with all I could get we had barely enough for effective use on the ore we

worked. The need of a full supply was partly the cause of the small quantity of rock
manipulated in our own mill. We now have on hand 137^- flasks of quicksilver, say 10,986
pounds, valued at 80 cents per pound, or $8,788 80. I would recommend the purchase this
spring of as much more, to go out by slow freight, which will cost from 72 to 75 cents,
delivered at our mill.

We had but one retort, which unfortunately gave way within two weeks after we com-
menced working Poorman ore, so we had to rent and use those of our neighbors, requiring
us to carry our amalgam a distance averaging nearly one mile, and our bullion the same,
and to keep a double force to retort the amalgam, working night and day, being the only
way we could keep our small supply of quicksilver at all in hand. I at once ordered two
new retorts from San Francisco, but they were so large and unwieldy that they had to come
by slow freight via Portland, Oregon, and did not reach us until too late to be of service. I
calculate the loss to the company from the breaking of that retort, and having to replace it,

at fully $4,000. The cost of new ones delivered at our mill would not exceed $350 each
; I

would therefore recommend that you provide against the recurrence of such a loss.******##
Prior to the adjustment of the Poorman controversy, I secured 1,000 feet by location, and

266 feet by purchase, of a newly-discovered ledge lying upon Florida mountain, opposite
our mill, at a cost of $2, 103 50. The 1,000 feet is so much undivided in a claim of $1,400,
the balance is undivided in the adjoining claim.
In addition to the property enumerated in statement marked B is the company’s mill prop-

erty, which consists of one 20-stamp mill, with 10 Wheeler’s patent pans; five separators;
three settlers ; one Knox pan ; one office

;
one boarding-house

;
one barn ; one blacksmith

shop; one retort house; one temporary carpenter’s shop, all very good for the several pur-
poses used, the office affording sleeping room for two, and an addition to the bam affording
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storage room for iron and tools. The boarding-house having heretofore been the only accom-
modation of that kind, as well for officers and millmen, and such guests as we found it to
the company’s interest to lodge, (which, for several reasons, is in my opinion inconvenient,)
I would recommend the building of a moderate house of sufficient capacity to accommodate
a few persons, independent of the general boarding-house.****#**#
The Poorman mine forms at present the chief value of the company’s investment. The

New York and Owyhee Company now owns 1,142^ feet undivided in 1,600 of this mine.

Summary of accounts from mine hooks, February 1, 1867, (in gold.)

EXPENDITURES.
Construction account—cost of mill $147,621 63
Legal expenses 44, 575 06
Mining cost 39,045 31
Expense account 22 116 00
Labor account 7 304 44
Interest account 6 347 10

$267, 029 51
Woodlands and ledges.

Noonday ledge
5, 897 61

Eureka ledge g 974 59
Stamper ledge 2’ 103 50
Woodland and mill site ] 625 00

tt aw 12,600 70
Houses and lots 2 44] 75
Supplies account 16,’ 308 21
Wood account 7, 360 62

„ ... . 26,110 58
bullion account—amount sent to New York 133

( 942 28
Drafts on Cosmos and Oro Fino Companies 5] 704 69

r 139,646 97
Due the company.

Cash in agent’s hands g 343 99
Bills and debts receivable 7’ 499 06

9,814 12

455} 201 88

RECEIPTS.
Drafts on treasurer $278,760 85
Poorman mine 166,888 33

Due by the company.
Bills and debts payable 9 552 70

455,201 88

Ti ial balance of the books of the Few \ork and Owyhee Gold and Silver Mining
Company, March, 1867.

EXPENDITURES.
Real estate—cost of mine $1,050,000 00Mining account $278,760 85
Exchange account __ 127 223 61
Expense account 26,’ 063 45
Interest account

_ . .

.

20, 832 62
Insurance on mill

j 425 99

Hays and Ray ledge account 37 392 59

Due the company.
Cash in treasurer’s hands 7 239 94
Debts receivable J

‘

i " 20* 053 33— 27, 289 94

1,618,958 03
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receipts.
Capital stock, amount paid in
Stock account, proceeds of sale of 2,500 shares

[pJ
j oUU uu
inn nnn aa

Bullion account, realized in gold . Q/fO OO
Premium on ditto

$100 , 6

0

(\A 7A^ IQ

W. D. Walbridge, agent, realized in gold from ore^in part
Premium in gold from ore in part

/ U) J V

198, 645 47
4, 992' 62
1,888 10

Due by the company.
Bouds

6, 880 72

Debts payable
uU , uuu uu

Outstanding draft
lo, /ol o4

JLoU UU

63,931 84

- _• 3 ,618. 958 03

A.—Result of Poorman mine from July 19 to November 1, 1866.

Name of mill.
Tons

crushed.
Crude bul-

lion.

Refined bul-
lion.

Value of
bullion.

Average
of bullion
per ton.

«

Remarks.

Jackson Mill 3691
3621
7711
880

Ounces.
7. 860 20

34, 592 53
129, 542 51
156, 394 25

Ounces.

7, 323 29
33, 178 52
116,753 91

147, 960 17

$25, 200 48
62, 220 81

203, 586 71

255, 683 59

$68 25
171 88
264 05
301 91

Mostly 3d class gold rock.
87f t’ns 3d cl’s, 274f t’ns 2d.
40 a 50 3d cl’s, bal. 2d cl’s.

All 2d class rock.

Ainsworth Mill
N. Y. & Oro Fino Mill.
N. Y. & Owyhee Mill.

.

Total value
546, 691 59

Whole amount of rock produced and sent to mills .

New York and Oro Fino Gold and Silver Mining Company—accounted for 7503New 1 ork and Oro Fmo Gold and Silver Mining Company—not accounted for. ... ! 2olAinsworth Milling Company, as above -mol
Jackson Mill Company, as above E

New York and Owyhee Gold and Silver Mining Company, as above
’

’
ggp

4

To,al lons Uii
Cost of hauling 1,133| tons to Sinker creek, at $8 . ..
Cost of hauling 1,249*1 tons to Jordan creek, at $6 50

$9, 068 00
8, 120 12

Total cost of hauling ^ 188 12

Cost of milling 3621 tons at Ainsworth mill »io
Cost of milling 750f tons at New York and Oro Fino mill

'

tn’nqn
Cost of milling 3691 tons at Jackson mill n’ pgo
Cost of milling 880 tons at New York and Owyhee Gold and Silver Milling Co’. 35,’ 200Cost of milling 20 tons at New York and Oro Fino mill (balance) ... 820

Total cost of milling
gp op^~

Total expenses at mine for labor, supplies, lumber, timber, &c., less profit on
money, f>3,286 99 1

Cost of refining and assaying bullion J""""""!!.’” 7’ 2r

p

Internal revenue tax, in gold f 991
Net proceeds of 2,382f tons of rock crushed \ ^399 251 20
Value of bullion per ounce, refined—Jackson mill
Value of bullion per ounce, refined—Ainsworth mill
Value of bullion per ounce, refined—New York and Oro Fino mill
Value of bullion per ounce, refined—New York and Owyhee mill .. .i.i .i.. xAverage yield of all rock crushed 229
Net yield of all rock crushed per ton 263
All charges for mining, milling, &c., per ton .

66

47
00
07
00
00

54

74
01

78

$3 44.11
1 87.53
1 74.38
1 72.81

229 41
163 34
66 07
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The net yield of the ores from this mine is wonderful, and is due mainly to

their richness. A large amount is left in the tailings. The managers are per-

fectly aware of this, for at the company7® mill, by a well arranged system of

reservoirs, all the tailings are saved, so that when the water leaves the last reser-

voir it is clear and can be used over again. This mill is well constructed and

conveniently arranged. The ore i* crushed wet and is amalgamated in pans.

This collects the free gold, the silver from the chloride of silver, and a portion

from the silver glance; but the gold from the sulphurets, and nearly all the silver

in combination with sulphur, remain in the tailings. It would probably be

unwise to remove the present mill, but in case of building a new one it would

be advisable to have it as near the mine as practicable. Last year the cost

of hauling from the mine to the mill was $6 50 per ton, a very heavy and

unnecessary expense. The Poorman vein show’s but few marks of movement on

its walls, as might be inferred from its nearly vertical position. It is probable

that no faults of great extent will be met in working it. The vein in the widest

parts is three feet or more, but its average thickness, from the shaft of Hays and

Hay, (as shown in the lower tunnel,) for a distance of 1,100 feet north, is not

over a foot. Near the southern end of this tunnel is evidence of another chini-

ney, not so rich, however, as that in the Poorman shaft. Doubtless many more

may be found. These, however, are the only chimneys yet developed. The
great richness of this vein has caused its examination by many speculative men
who never saw a mine before, and wdio considered that each vein exhibited

something miraculous. But nature operates by unchanging laws, and if these

gentlemen had examined other mines they would have found the same forces

producing the same effects, and have saved themselves the trouble of inventing

useless and ridiculous theories.

Flint District.—Flint district is situated about nine miles south from Silver

City. It has a number of very promising silver-bearing veins, all containing

nearly the same varieties of ore. Polybasite, antimonial silver, and xanthacone

are the principal varieties. All these require roasting before they can be reduced

by amalgamation. A mill with two small furnaces has been recently erected.

The yield of the ore has been very satisfactory. The Rising Star has been well

developed. It is a regular vein about 10 feet thick, and contains a large amount

of antimonial silver and some gold. This is a very busy mining camp, thickly

peopled with miners and all at w7ork. The Iowa and Idaho mill, with a capa-

city of 15 tons per day, is nearly completed. This mill is intended to work by

roasting and amalgamation. In theory the plan is correct. The mechanical

arrangements, either as they are or with some modifications, will probably be

successful. The altitude of Flint district is 1,000 or 1,500 feet less than that of

Silver City, and the climate is milder. Owyhee) being the most southern mining

region in Idaho, will receive more directly the benefits arising from the con-

struction of the Central Pacific railroad, which, it is claimed, will be only 90

miles in a direct line from Silver City. Placer and vein tinstone have been found

near Silver City. The placer tin was in small quantities. Only three veins

containing this metal have been found. Whether the mines when opened will

prove valuable is uncertain, but their appearance encourages a trial.

Climate.—The climate of Idaho is greatly diversified by the altitude. In

the mines, which are generally high up in the mountains, the temperature is of

course much colder than in the valleys. The following memoranda by M. M.

Chipman, of Idaho, w7ere kindly furnished by the observer. Full thermometri-

cal tables by the same observer were destroyed by fire :

Copy of weather memoranda.

Idaho City, July, 1867.

On the morning of the 12th December, 1865, the mercury of Fahrenheit's thermometer

stood at 5° below zero. December 19th, at half past 1 o’clock a. m., at 18° below zero;
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but the temperature grew milder immediately afterwards, and the mercury stood at 6° below*
zero at 7 o’clock a. m.

February 14, 1867.—The mercury stood at 5° below zero at 7 o’clock a. m., and at 2°
below at 10 p. m.

February 15, 1867.—5° below zero at 7 o’clock a. m.
February 16, 1867.—3° below zero at 7 o’clock a. m.
The foregoing memorandum shows the coldest periods of the winters of 1865-’66 at this

place. During the month of January I do not think the mercury fell below zero. The
greatest depth of snow during that winter occurred about the 1st of January, at which time
it was three feet deep around this city, but much deeper on the surrounding heights.

April 20, 1867.—I have had a fire in my room this spring throughout every day to this

date, with the exception of one which was so warm as to render it unnecessary.
The winter of 1866-’67 was milder than any experienced since the settlement of this

(Boise) basin until March, which was a colder month than either of the three preceding, and
colder than any preceding March known by the present population.

March 12, 1867.—The mercury stood at 13° below zero at 7 o’clock a. m.
March 13, 1867.—17° below zero at 7 o’clock a. m.
The days mentioned were by several degrees the coldest during the winter, although there

were a few other days at about the same time during which, in the latter part of the night and
the early part of the morning, the mercury ranged at from 1° to 6° below zero. During the

three winter months proper the mercury rarely fell as low as zero. M. M. CHIPMAN.

Quartz Mills.—The following table of quartz mills and water ditches in

Idaho, omitting names of owners on account of the frequent changes of owner-
ship, is from Langley’s Pacific Coast Directory. The increase in number during

the past year (1867) has been comparatively small. Notices of the new mills,

constructed or in progress, and of the ditches, are given in the descriptions of

the districts

:

Table of quartz mills, with their location, name, cost, date of erection', number of stamps, <SfC.

Name of mill. Location. Cost. When
erected.

Number

of

stamps. Number

of

arrastras.

Power.

Gold

or

sil-

ver.

i

Idaho

Alturas county.

Bear Creek 1865 12
10
40
10
10
10
20
10
10

10
e
5
8

10
10
12
25

Steam

.

. . do
G. & S.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Waddingham G. &• S. M. Co do
Cl ifden . . do

Pittsburg & Idaho G. & S|. M. Co.

.

Elk Creek 3
Red Warrior Creek

do $ Steam.
. . do . .

.

do
Volcano
Yuba District.

Raymonds

Boise county .

Centerville

Water.
. . do . .

.

Steam.
. . do
..do

. . do
5 . . do ...

Owyhee county.

20
10
20
5
8

' 10
20
10
4

10
10
5

Steam.

$40, 000

75, 000

120, 000
100, 000

10, 000Vass & Morse
Ainsworth
Grenzeback
Webfoot 1

34
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Water ditches, with the location, source ofwater, length, fyc., of each.

Name of ditch. Source of water.
Miles in
length.

Yffornijo^ pm aLej^'T? :
r?r

b

fJ riastci * xtr;
4

ty ' X(
Boise county .

Alderson Creek 3
Bannack Bar 14

6
Buena Vista Bar 3

8
Deer Creek

Goldetrup & Company’s x 9
Grimes’ Creek 13
More’s Creek 7
Pine Creek 5

Wi-icrht.’s - 9

Prospecting foe Mines.—All miners are prospectors to a certain extent, but

in all mining communities on the Pacific slope there is a class whose sole busi-

ness is to prospect for new mines. By long experience these men acquire a

degree of skill that appears like instinct. As far as they can see amountain they

can determine with great accuracy the probabilities of its containing metals of

value. If the hills are smooth and the points are rounded off, placer gold may
be found, but not where the hills are bare rock with sharp angular projection^

If there is granite, slate, porphyry, or limestone, metalliferous veins may be found,

but if the rocks are volcanic it is useless to look for anything valuable where it

prevails exclusively. The color of the earth is also an important consideration

;

over a metalliferous vein there is usually a strip of the earth, about the width

of the vein, different in color from the surrounding earth.

The outfit for either quartz or placer prospecting is the same, except a differ-

ence in tools. Sometimes a single man goes, but usually from 2 to 12 men go
in a company • the latter number only in a hostile Indian country.

Each man has a saddlehorse, and every two or three men a packhorse for the

pxu’pose of carrying their provisions, cooking utensils, mining tools, and blankets.

In very stormy weather a tent is sometimes added to the outfit.

Cooking utensils consist of a camp kettle, coffee pot, frying pan, tin cups, and
knives: The food is bacon, beans, self-rising flour, sugar, and coffee. These,

with a Colt’s revolver, Henry rifle, or a double-barrelled shot-gun, constitute the

armament.
A properly organized party will subsist for months at a time, and traverse a

country hundreds of miles in extent without fresh supplies.

For placer prospecting the tools are a pick, pan, shovel, and axe. For quartz

or vein prospecting, a palepick, (a pick at one end and a hammer at the other,)

shovel, horn spoon, iron mortar, magnet and eyeglass, a few vials of acids,

ammonia and solution of salt, and some mattrasses and test tubes. When the

prospector can use the blowpipe he always carries it, with a few reagents. The
use of the pick and shovel is too well known to require description. The mor-

tar is used to reduce the rock or ore to a fine powder, which is worked in the

horn spoon to test it for gold. Very minute particles of gold can be detected in

this manner, especially where a magnifying glass is used. The eyeglass is also

useful to examine pieces of rock.

If the rock is suspected to contain silver, it is heated in a fire to as high a

degree as the means in a wild country will admit, and if very rich the silver

melts and forms globules, which adhere to the rock when cold. This test is

not very certain, as lead and antimony behave in the same manner and are gen-

erally associated with silver, so that the presence of one is a strong indication

of the others. Another method is to pulverize a portion of the rock, boil it in



WEST OF THE EOCKY MOUNTAINS. 531

a mattrass with nitric acid, and allow it to settle. To a portion of the clear

liquor in a test tube an equal portion of a strong solution of common salt is

added. If the rock contains silver not in the form of a chloride, a white precipi-

tate is thrown down, which an exposure to the light for a few hours changes to a
purple, and in process of time turns black. Other metals, as lead, antimony,
and zinc, form a white precipitate, but it does not change its color by exposure
to light. If the rock contains copper, a portion of the solution with twice the

amount of ammonia added turns a deep blue. By these means the presence of

gold, silver, copper, and lead can be determined, which, with tin and quicksil-

ver, constitute the list of valuable metals on the Pacific slope. The blowpipe,

with a delicate pair of scales and the requisite reagent, will determine any known
mineral, so that with some little experience any compound of the valuable metals

can be easily identified.

After a party in search of placer mines arrives in a district reported to be rich

and where the appearances are favorable, they select a camping ground near some
spring or stream of water where their horses can get grass, and proceed to explore

the country. Smooth, well-rounded hills and beds of gravel, either near a stream
or on the side or top of a hill, are good indications

;
also quartz veins and boul-

ders. The dirt from the top of the earth is tried by washing in a pan. If it

prospects well the discovery is made, but if it shows nothing, or too small an
amount to pay, a pit is sunk down until a change is observed in the color or

consistency of the gravel, or until the bed rock is reached. On the bars of

streams the sand and gravel near the surface are finer and lighter than further down,
the gold corresponding

;
the greatest deposit being on and in the bed rock near

its surface. In hill diggings sometimes for the depth of 70 feet the gold is found
about equally distributed the whole distance. If gold is found in sufficient

quantities a district is organized and a town springs up. But if after the sink-

ing of pits no satisfactory prospect is found, the party move on.

Prospectors often move too soon. When gold is found even in small amounts,

the pits ought to be sunk to the bed rock before it is abandoned. Frequently
a body of hard clay or cement is taken for the bed rock, not only in prospecting

but in working, as at Carpentier’s bar in Montana. Some skill is required to

select the best place to sink a pit. In most gulches a skilful prospector can
select points in which if no gold is found it is almost certain that there is none
in it. The best points are where a ridge of rock extends across the. channel of

the stream and where the gravel is shallow. If a place can be found where the

gravel and soil are not more than two feet deep and the bed rock is rough, and
on a thorough prospect entirely across the channel no gold is discovered, it is

exceedingly probable that none exists in that gulch, or at least near that portion

of it. In prospecting for bar claims the most favorable points are where the

stream now makes a bend where it formerly ran across. What are called “ hill

diggings ” are beds of gravel deposited by ancient streams when the general

level of the country was higher than at present. They are often found 'under

solidified streams of lava, as under Table mountain in California.

Perseverance is a cardinal virtue in a prospector. Many mines are said to be-

discovered by accident, as in Alder creek, where the prospectors sank a pit, but

the prospects appearing too small the party concluded to abaudon it except one,

who said he would try u one panful of dirt more.” The result was the discov-

ery of the richest mines in Montana. At Florence, in Idaho, a man left in

camp while the rest of the party were away prospecting, saw some gravel on

the root of a tree in a swamp. Trying a panful he discovered what is knowm
as the Salmon Iliver mines. f Am- s :sem odt an s&m

Skill and experience are absolutely essential in this branch of mining; Any
mountain not volcanic is liable to contain valuable metalliferous veins. They
are found in rough and high mountain cliffs, but apparently not as abundantly

as in those with smooth outlines. Quartz prospectors follow the foot of a moun-
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tain range and examine the sand and gravel in the beds of streams. These

beds are generally dry in summer, which renders examination comparatively

easy. If the gravel consists of granite, or slate with quartz pebbles, they fol-

low up the stream, breaking open every piece of quartz to see if it contains any-

thing valuable. As they ascend the quartz is more abundant and the pieces

become larger until reaching a certain point, where no more is found in the bed

of the stream. This shows that the vein is not above but in the sides of the

stream, which are now carefully examined.

The vein generally crops to the surface and is easily found. But when it is

covered with soil, trenches are run through it down to the bed rock, at right

angles to the supposed course of the vein. This is not done unless the quartz

fragments, called “ float quartz,” are rich in some valuable metal.

Often, though many veins are found in one locality, each sending down large

quantities of float quartz, perhaps only one of them has rich float. Here judg-

ment is required to distinguish between the different varieties of float quartz and

veins with quartz almost exactly alike. The skill of some prospectors is won-

derful in determining the existence and locality of small veins covered deep

under the soil, whose float quartz is nearly identical with that from a larger vein

close above it.

In California nearly all the gold-bearing veins are quartz, and the prospectors

hardly ever prospect for anything else
;
but gold is found in paying quantities in

slate, as at the Harpending mines, near Fulsom, and the Oro mine, in Bear val-

ley. In Colorado it is found in feldspar, as at the Gregory, Bates, and Bobtail;

and in Idaho in porphyry, as in the mountains west from Silver City.

General Remarks on Proving and Working Mines.—Vein mining for

the precious metals will be the principal source from which they will be obtained

in the future. The product of placer mines will grow less and finally cease,

but the product from vein mining will increase for an indefinite period. If the

miners on the Pacific slope could have the benefit of each other’s experience,

how many millions it would save annually ! This not being possible without

the aid of a national school of mines, as recommended elsewhere in this report,

a few suggestions derived from experience concerning the opening and working

of mines may not be inappropriate in vipw of the' undeveloped wealth of Idaho

: and Montana. Rules of extensive application must be very general in their

, character, and as the conditions under which each mine is worked necessarily

vary, no general rule will exactly apply to every particular case. General rules

guard against loss in mining, while particular rules increase the profits.* The

first quartz mining in California was by Mexicans in 1849—’50. rlhey iiitro-

duced the arrastra, and by carefully assorting the ores containing fine gold from

the surface, obtained by this slow method very satisfactory results. The Amer-

icans, seeing these results, put up large mills capable of crushing vast quanti-

ties, expecting to get profits in the ratio of the amount crushed. Not being

properly assorted, much of the rock which they crushed was nearly barren, and

their machinery, though very costly, failed to extract the gold which the ore

contained. Nearly all these enterprises resulted in a loss to the projectors, and

for a number of years quartz mining was in great disfavor in California. A few

miners continued to work and experiment until they were successful, and quartz

mining gradually increased in productiveness until it has become one of the

most important interests in the State.

* An acquaintance with the general results collected and classified by geology must be our

first guide in the investigation of mines. This enables the observer to judge whether any

particular district should, from the nature and arrangement of its rocks, be susceptible of

including within its bosom beds of workable ores. It indicates, also, to a certain degree,

what substances may probably be met within a given series of rocks, and what locality these

substances will preferably affect. For want of a knowledge of these facts many persons

have gone blindly into researches equally absurd and ruinous. (Ure’s Dictionary.)
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The same changes were observed in the silver-bearing veins in Nevada. First
a season of discovery and excitement, followed by wild speculation and extrav-
agant expenditure

;
next a time of disappointment and distrust, and this by a

general season of prosperity and profit to all well-conducted enterprises. The
same changes are taking place in Colorado, Montana, and Idaho, with scarcely
any variations, except such as are induced by local causes. It is desirable toknow the causes that act injuriously in one locality, so that, they can be avoided
in another 1 lie conditions under which mines are worked are nearly similar/on the whole Pacific slope, and a mode of working that is very defective in one
locality must be objectionable in all others which it closely resembles, and amode ol working that experience has proved to be best in a given district, with
slight modifications, will be adapted to other districts containing similar condi-
tions^ I hese principles underlie all business transactions, and cannot be violated
wit 1 impunity. One of the fundamental errors in mining is to make a false esti-mate ol the value of the mine, the amount and richness of the ores, and the cost
ot extracting them. The richest mining districts contain many veins that Avill
not pay to work, and great care is required to know whether a vein will pay for
woi ung or not. Locality is very important : if a vein be situated in a lawe
mining community where labor and materials are cheap and abundant, the cost
ot working will be greatly less than in new and unsettled districts, where the
pioneers must take all supplies with them, or where freights are high or woodand water very scarce as in a sterile region. In old and extensive mining districts
the cost of opening a mine, extracting the ore and reducing it, can be quite accu-
rately determined, and its value known by such extensjy.e workings as admit of
no serious mistake, especially when it is known what varieties of ore can be profit-
ably. reduced by the methods of reduction practised in the district. In new
( istiicts, unless freights are very low, mines of gold and silver only will pay to
work, and they must be so rich and large that there is no question of the quantity
ancl quality of tlieir ores. If a vein produces rich ore, the next point to ascertain is
its size, and what quantity of ore it will yield. First, thickness; if a vein is not.
tour inches or more m thickness its value is very doubtful, unless remarkably
rich Very rarely a vein is discovered like the Oro, in Bear valley, Mariposa
county, California, which was not more than two inches thick, but paid wonder-
ully for a short time, and then gavo out. No confidence can. be placed in the
extent of such small veins, for the extent of a vein is usually in the ratio of its
thickness. In working a Amin the miner must make an opening three feet wide
to allow room for Ayorking, and this space must be excavated Avhether it contains
ore or not. Veins are nearly always softer than tlieir walls, and can be exca-
vated for much less cost than the same amount of Avail rock. In the three-feet
vein nothing but ore is taken out, but in a four-inch vein only one-ninth is ore
and m the most favorable circumstances the ore from the small veins costs nine
times as much for mining as the larger, and owing to the hardness of the wall
lock, it may be 20 times more. A tAvo-feet vein sometimes requires heavy tim-
henng, but may be worked nearly as cheap as a three-feet one, for the Avorthless
rock that must be broken can be used to secure the mine instead of timber. This
is done m larger veins, as all contain barren portions Avhich are used to support
the mine, and nothing requires more skill in mining than to leave the barren por-
lon, and excavate that which will pay. The shafts and drifts in a small vein must
be the same as m a large one, and the pumps and hoisting machine nearly or quite
as costly It is a general rule that the larger the vein, other things being equal,
the less the cost per ton for extracting the ore. For instance, Quail Hill, No. 1
mine, m Calaveras county, California. Here the workmen offered, after the mine
was opened, to deliver the ore at the mouth of the vein for 50 cents per ton.
1 his vein is from 70 to 80 feet thick, and well opened. The thickness of a vein
cannot be known until it has been opened to a considerable depth, and traced
on the surface for the length of the claim, or as far as it can be followed.
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Tracing on the surface is more cheaply done than sinking, and more likely to

intersect any “ chimneys ” of ore that may exist in the veins. Extent at the

surface is commonly in ratio of depth. Where veins come to an end they usually

split into a number of small seams, which disappear as they are followed, but

when only one seam is found the vein generally continues. It is important to

know the character of the vein, whether it is regular or irregular in size and

richness, whether it is full of “ horns” or afflicted with “faults.” Generally the

greater portion of the ore is found in what are called “chimneys” or “chutes,”

as in the Comstock, which is rich for some hundreds of feet in length, and then

for as great or greater distance is barren. Chimneys seldom descend at right

angles to the strike of the vein, but dip lengthwise in it, and sometimes leave

one claim and extend into another. In estimating the amount of vein stud in a

vein, it. is safe to allow 14 cubic feet to the ton, as it is found in the. vein; this

is more than the formula in the books allows, but it works well in practice. 1 lius,

if a vein is traced for 1,000 feet, and shows an average thickness of one foot,

1,000 feet deep will give 70,000 tons of vein stuff. Few veins of this size pay

to follow so deep, and one-half of this amount of vein-stuff or 35,000 tons is all

that can be relied on. These calculations in veins that are opened are of great

value in estimating’ the available ore on hand, but in unopened mines they only

give a vague idea of what might be in them under the most favorable circum-

stances. In former times, 2,000 feet was about the working depth oi the best

mines
;
but in the future, owing to improved methods of working, the same class

of mines will be worked to a greater depth. Some veins get thicker as they

are followed down
;
others get thinner and finally disappear. Generally they

are more liable to decrease than to increase in value. The improvements ot the

present time in mining machinery render the working of a mine much more rapid

than formerly, and as much ore can be taken from amine in 20 yeai's as in 300

when the ore was carried on the backs of men up rude ladders out of the mine.

By this rapid method mines can be worked at much less cost than when the

work is done very slowdy; thus a mine that contains 400,000 tons of ore, at 100

tons per day, will be exhausted in about 15 years, but at 8 or 10 tons per day it

will require 150 years, and the cost of keeping the water out and repairing. the

timbering in the shafts and drifts would give a good profit on any moderate sized

mining enterprise. Neither could the ancient miners extract such vast masses ot

ore as are taken out of the Comstock, without leaving a large portion in the form

of pillars to support the walls. Probably no mine was ever worked under the

same difficulties as rapidly and efficiently as the Comstock. The great loss has

been in the treatment of the ores. If a vein is in a favorable locality tor work-

ing, has ore of sufficient richness to pay when ivorked in quantity, has the proper

thickness, and is traced on the surface the requisite distance, is opened in depth

so as to shoAV a body of ore, and has the same strike, dip, and general appear-

ance of other good veins in that immediate vicinity, and is in range of a good

mine, there can be little doubt of its value. 1 to

Product of Idaho.—One of the difficulties attending the collection of relia-

ble statistics on subjects connected with the value and yield of mines, is the

proneness of interested parties to furnish exaggerated data for speculative pur-

poses. With the most earnest desire to do justice to individuals and companies

whose labor and capital are invested in mining enterprises, it is extremely diffi-

cult to avoid doing injustice to the public. No government agent can determine

with certainty how far the figures furnished by the superintendents arid subordi-

nate officers are to be relied upon; and it is impossible to verify statements

involving detailed operations and results Avliich have taken place beyond the

limits of personal knowledge. Thus, the report of the New York and Owyhee

Company for March, 1867, shows a very favorable condition of things at the

Poorman. A letter from New York, dated in October and published in a late

number of the Oregonian, says :
“ New York and Owyhee Companies’ stock,
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winch, soon aft'exllle purchase from Bradford last spring of the conflicting inter-

ests in the Poorman mine, was currently rated at 80 to 90 cents on the dollar,

has for the past three weeks been going down. It was sold last week at 25
cents, and to-day we have heard it offered at 10 cents. How long can this com-
pany afford to pay $35,000 per annum in salaries to a few officers and employes
at this rate ? Or are some few of the large stockholders and knowing ones trying a
freezing-out process ? These are samples of the general condition of Idaho mat-
ters in this city. Ex uno clisce omnesP The correspondent of the Oregonian
refers to a similar state of things in reference to the Yuba and Atlanta district.

It is quite possible there is either prejudice or personal interest in this statement.

Various causes already referred to have retarded the development of the Yuba
and Atlanta mines

;
and no greater credit should be attached to the assertions

of an anonymous letter-writer than to the reports of parties known to be inter-

ested. The richness of the Poorman mine has been well established
;
whether

it has been or now is remunerative or judiciously managed, the stockholders must
determine for themselves. These conflicting statements are referred to for the
purpose of showing how difficult it is to avoid error. Probably the best crite-

rion of the yield of the Idaho mines in the aggregate is to be found in the state-

ments furnished by the agent of Wells, Fargo & Co. at Portland, and the office

at San Francisco. From this source it appears that the shipments to San Fran-
cisco of gold and silver bullion received from Idaho, and inclusive of the receipts

from the John Day, Powder river, and Washington Territory placers bordering
on the Columbia, were as follows during the past four years, viz

:

1864. 1865. 1866.
'

1867.

Shipments $6, 223, 000

1, 244, 600

$5, 814, 000

1, 162, 800

$5, 443, 000

1, 086 600

$4, 842,036

908, 406

Add 10 per cent., the amount estimated to be shipped by
other parties, and 10 per cent.

,
the probable amount

carried by private hands L

Deduct for Oregon and Washington, one-fifth

7, 467, 600
1,493,520

6, 976, 800
1, 395, 360

6, 529, 600

1, 305, 920
5, 810, 442
1, 162, 088

Add for amounts probably taken out of Idaho byexpress
through Nevada and by private hands

Total

5, 974, 080

500, 000

5, 581, 440

1, 000, 000

5,223,680

2, 800, 000

4, 648, 354

1, 352, 000

6, 474, 080 6, 581, 440 8, 023, 680 6, 000, 354

It is not pretended that these statements and estimates are entirely reliable,

but they are certainly worthy of greater credence than unsupported individual

assertions. The allowances made for shipments by way of the Hill Beachy
route through Nevada are deemed amply sufficient, taking into view that very
little treasure was shipped out of Idaho, except by the way of Portland, until

the past year, owing to Indian depredations. Many believe that the miners carry

out of the Territory more of the precious metals than is taken by the express

companies. If this be the case what becomes of the treasure % The same belief

is entertained in reference to the product of Montana. Where does the alleged

$40,000,000 produced by Idaho and Montana go to ! The report of the Director

of the Mint shows that the total deposits of gold and silver of domestic produc-

tion from all sources during the fiscal year ending June 30, 1867, were as fol-

lows: gold, $30,805,748 54
;
silver, $1,056,680 39 ;

total, $31,862,429 93. The
amount of bullion exported from San Francisco to foreign ports dining the year

ending December 31, 1867, was $18,320,818 71 ;
to New York, $23,355,903 45;

foreign and domestic, $41,676,722 16
;
add estimated home shipments by U nited

States assistant treasurer, $6,000,000
;
total, $47,676,722 16. The total amount

of bullion upon which the internal revenue tax was collected, as stated by the

Commissioner of Internal Revenue, during the calendar year ending December.
$Jq.l867

;
was $58,175,047.
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If we allowT the product of Idaho and Montana to be, as claimed by many,
$20,000,000 each, what becomes of the $25,000,000 of gold produced by Cali-

fornia and the $20,000,000 of gold and silver produced by Nevada, for nearly

all of which we have the direct returns of the express companies ?

I am inclined to the opinion that the product of Idaho for 1867 is but little

if at all over the amount stated in the table above given
;
but to guard against

injustice a small percentage is added, making the total product $6,500,000. The
yield of Montana for 1867 is estimated to be $12,000,000, and it is confidently

believed this is not below the actual amount produced. If we once open the

way to conjecture by accepting the statement that the miners carry away more
treasure in their pockets than the express companies carry in their boxes, by
what means are we to arrive at the amount, or at what point is the limit to be
fixed ? In the absence of proof to the contrary it is reasonable to suppose that

the danger of robbery is too great to justify the practice among miners, as a

general rule, of incurring such extraordinary risks to evade the payment of ordi-

nary express charges which secure then earnings from the chances of loss. Small
amounts doubtless are carried out in the pockets of individual miners

;
but none

of the leading companies working on any considerable scale are apt to incur such

risks. It is more than probable that the amount supposed to swell the aggre-

gate production in this way is greatly exaggerated. On the other hand it is the

interest of the express agents to magnify the dangers of robbery, and encourage

the belief that prudential considerations are in their favor, and all legitimate

business is carried through their hands. Between the efforts of the company to

monopolize the carrying business, and the indisposition of the miners to incur

expense when it can be avoided, it is difficult to arrive at an equitable conclu-

sion. The estimates, therefore, may be far from the truth, but we must rely

upon the only available data in preference to mere conjecture. When it comes
to a test of the proportion derived from each mine, the statistician is utterly

without data, except such as he can obtain from the officers of the company.

3
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WASHINGTON TERRITORY.
SECTION I.

GEOGEAPHICAL MEMOIE.

• YHtl
?'
GCent valuable ancl important acquisition of Russian America, Wasb-

ingtcn Territory was the extreme northwestern division of the United States
I he Columbia river, to its intersection by the 46tli parallel north, and that paral-
lel continued eastward to its intersection of the Snake river, mark the southern
boundary and separate it from the State of Oregon. The Snake river to its
confluence with the Clearwater, (Kooskooskie,) and a line due north from themouth ot the latter river to the 49th parallel, bound it on the east and sepa-
rate it from Idaho. The north and northwest boundaries are defined by the
1 reaty of Limits between the United States and Great Britain, (June 15 1846 )and.are “westward along the said 49th parallel of north latitude to the middle
oi the channel * which separates the continent from Vancouver Island, and thence
southerly through the middle of the said channel and of Fuca’s straits to the

-n ooo
°Cean ’ lts west 18 tlie Pacific. Its area closely approximates to

i 0,000 square miles.
1

1

The special natural features of the Territory, common to it as a whole, are the
Cascade range of mountains, and the great river of the West, the Columbia,
which, first traversing its whole breadth and setting off nearly a third of its area!
foiTns a southern boundary and drains the remaining two-thirds of the Territory.The Cascade Mountains.-—The continuous range of mountains known as
the Sierra Nevada m California, bears the name of Cascade range through
Oregon, Washington, and British Columbia. The name originates from the
numerous beautiful cascades which pour from every crevice, at every height and
sometimes even from the top of the steep bluff sides of the gorge in these moun-
tains through which the mighty Columbia forces its way to pour its volume of
water into the Pacific ocean. With the exception of the lofty snow-peaks,
Lanier, fet. Helen s, Baker, and Adams, but few points in this Territory attain
an elevation above the snow-line, about 5,000 feet. Estimates have been made
ot the altitude of several of these peaks, but they have either diminished in
height or else were over measured. The humiliation of the lofty Mount Hood
by barometric measurement to two-thirds of its former accredited proud altitude
discourages the assertion of claim for the majestic Ranier, and estimated alti-
tudes are omitted.

The range as it passes through this Territory bears slightly northwest and
southeast. -Several rivers passing through or taking their rise in these moun-
tains afford eligible passes for the construction of roads. Among these may be
named the Skagit River pass, Cady’s pass, or that following the Skywamish, the
northern confluent ot the Snohomish river

;
the Snoqualmie pass, or that follow-

ing the liver ot that name
)
Cedar River, or Yakima pass, long improperly called

Snoqualmie pass
;
the Nachess pass, the Nisqually, and the Cowlitz passes. The

exploration ot several of these passes is now in progress, (fall, 1867,) under the
* Two channels, the Canal de Haro and Bosario straits, between which are the islands ofban Juan and the Archipelago de Haro, separate the continent from Vancouver island. Thefoimei is the boldest and most direct, and secures what the treaty evidently intended : instead

ot running the 49th parallel west to the ocean, which would have given the south end of
^ uww* IS and

.

t0 the United States, the latter yielded the whole island to Great Britain,

rj
hJhe

r

fl
,

e
.

e nav,^tion of the straits and channel. The sovereignty of San Juan and theislands of the Archipelago are in dispute; the boundary and area of Washington Territoryaie m doubt. San Juan island is garrisoned by troops of both nations, their police jurisdic-
tion extending midway between the two camps. The laws of the Territory for the time beingaie suspended in the islands west of Eosario straits.

J ®
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auspices of tlie Northern Pacific Railroad Company. The work has been

intrusted to the efficient management of General Jarnes Tilton, civil engineer,

formerly surveyor general of the Territory, and a report of the results will be

submitted to Congress at its coming session, (winter, 1S67-8.) As accurate instru-

mental measurement is the only satisfactory demonstration of the eligibility of

these passes as lines of communication, it is useless to anticipate authentic reports

by approximate estimates. It is proper, however, to add that in 1854 a con-

gressional appropriation of $20,000 was expended on a road from Wallula to

Port Steilacoom via the Nachess pass, and that quite an emigration came over it

that fall, with wagons. The Indian war commencing the fall of the subsequent

year, the road was but little used. Much fallen timber is nowT an obstruction to

its travel, and the freshets of some of the mountain streams have seriously dam-

aged the river crossings and the portions of road on the banks of such rivers.

Quite an appropriation would be required to make this a feasible road. The alti-

tude of the Snoqualmie pass is 3,130 feet. The ascent
_

upon 'the western slope

is gradual to within three miles of the summit, when the rise is sudden and abrupt,

it being nearly 900 feet in the last three miles. It is pronounced an admirable

pass for a wagon road, but for railroad purposes tunnelling would be necessary.

The citizens of King county, with commendable enterprise, have opened a wagon

road from Seattle to the Yakima valley. A small appropriation by Congress,

judiciously expended, would make this road a great and practicable thoroughfare

connecting Puget sound with the upper Columbia basin, Idaho and Montana

Territories. Parties who have explored Cady’s pass and the Cowlitz pass* pro-

nounce them entirely free from any great difficulty, and requiring but little

expense and labor, comparatively, to secure good mountain roads. In all of these

passes the approaches are reported as of gradual ascent, and the altitudes of the

summits much lower than the surrounding hills.

The Columbia river, which forms so large a portion of the south boundary

of the Territory, and then traverses its whole breadth from south to north, forms

a main artery for travel and transportation from the coast to the great interior,

and in the present undeveloped state of roads via the Cascade mountains, affords

the channel of communication between the inhabitants separated by that moun-

tain chain. It rises in the Rocky mountains, in latitude 50° 20' north, flows

northerly as high as 52° 10 /

,
receiving Canoe river, which has its source just

under the 53d degree. The Columbia then deflects sharply to the southward,

expanding in 51° north into a chain of small lakes, receiving the waters of the

Kootenai in 49° 30'. Just under the 49th parallel the Pen d’Oreille, the great

north fork, (Clarke’s,) pours its ivaters into it
;
then flowing southward, the Spokane

river empties into it, and it turns almost due west, the Okinakane flowing into it

from the north. Still bending slightly south of west, several tributaries from

the Cascade mountains, the principal of which are the Methow, Chelan, Lnteatliwa,

and Wenacb.ee, contribute their waters, when it turns southeastwardly, receives

the Yakima, and then joins with its great southern (Lewis) fork, now called

Snake river. Flowing then almost due south a short distance to the mouth of

the Walla-Walla river, it turns abruptly to the west, and with a generally west-

erly’ course flows into Pacific ocean, its volume still increasing from several rivers

from the south, and some on the Washington side. The southernmost tributary

of its most important confluent, the Snake river, has its rise as low as latitude

* Since the preparation of the above, the party engaged in the exploration of the Cowlitz,

or Nisqually pass, have returned. This pass lies between and connects the headwaters of

the Nisqually and Nachess rivers, which flow iii opposite directions from the immediate

south base of Mount Eanier. The altitude of the summit will slightly exceed 3,000 feet-

By a line of levels run by said party this pass can be surmounted by a g
-rade of 65 feet per

mile, ascending from the west, and a descending grade ol 45 teet on the eastern slope. Irom
the character of the country, the western ascent can be so distributed that in 56 miles of road

a grade not to exceed 50 feet per mile can be secured. The direct line to the summit, alter

leaving the headwaters of the Cowlitz river, is but 16 or 18 miles.
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41° north. The easternmost sources of the two main forks are in close proximity

to the headwaters of the Missouri, as far east as longitude 111
0
west of Green-

wich. Its mouth is in 124° west longitude. Thus it will he seen that this vast

river and its tributaries water and permeate a region embracing 12 degrees of

latitude by 13 degrees of longitude. Its great importance must be conceded,

when the statement is made that a land portage of only 450 miles is required to

connect the navigable waters of the Missouri and Columbia rivers.

Navigability of the Columbia.—From the mouth of the river to the lower
Cascades, 160 miles, no obstructions occur to navigation. Sea steamers of heavy
draught constantly go to Vancouver, 115 miles from the mouth. By a portage at

the Cascades (the railroad is six miles in length) navigation is open to the Dalles,

(205 miles from ocean.) Several miles of portage are here required to avoid
rapids and falls,* when good navigation is again secured to Priest’s rapids, (385
miles from ocean.) Three miles of portage avoids the difficulties at Priest’s

rapids, when a stretch of good navigable water is secured to Buckland’s rapids,

(451 miles from ocean.) At the mouth of Methow another interruption occurs,

after which the navigation is practicable to Kettle falls, a distance from the

mouth of 725 miles. At high stages of water, say between May 10 and July

15, steamboats can ascend from the portage above the Dalles to Kettle falls.

The big bend in the Columbia, however, extends the distance so greatly, that

White Bluffs, or a point even east of that, must be practically regarded as the

head of navigation. A road from such point nearly due north 'would again strike

the river near the 49th parallel, and the river again could be navigated for a
distance of over 150 miles, into the very heart of the richest mining regions of

British Columbia. Again, connecting by road the mouth of the Walla-Walla
river with the mouth of the Powder river, (a tributary of the Snake,) a reach of

over 100 miles in Snake river is navigable for steamers.

Natural Divisions of Washington Territory.— 1The Cascade moun-
tains, varying but little from a north and south course, traverse the Territory at

an average distance from 'the Pacific coast of little over two degrees of longi-

tude, separating the Puget Sound basin and the region watered by the lower
Columbia and its northern tributaries from the basin of the Columbia river. The
portion east of the Cascades is not very unequally divided by the Columbia river.

Three natural divisions are thus constituted. Western Washington finds its

synonym in the Puget sound country. Central Washington has attained the

name of the Yakima Valley. Eastern Washington is variously termed the Upper
Country, sometimes the Walla-Walla Valley, and Spokane Plains

j
frequently

“Colville” is made to embrace a large section of 'country.!

Western Washington includes the Puget Sound basin, the valley of the

Chelialis, the basin of Slioalwater bay, and the country drained by the lower

Columbia and its northern tributaries, the principal of which is the Cowlitz.

Badges, spurs of the Cascade and Coast ranges of mountains, clearly demarcate
these several sub-divisions, and a diversity of soil, products, and geological con-

formation ascribe distinctive features to each.

And first of the great inland sea, Puget sound, which, though properly the

smallest sub-division of these waters, has become the general cognomen of that

vast ramification of waters to which have been given, by illustrious navigators,

the names of Strait of Juan de Fuca, Admiralty inlet, Hood’s canal, and Puget
sound, together with the almost innumerable bays, harbors, and inlets, each

enjoying a separate name, and many of which would afford conimodious and
adequate harbor for the combined navies of the world. Admiral Charles Wilkes,

* The Oregon Steam Navigation Company have in successful operation a railroad from
Dalles to Celilo, 15 miles in length, avoiding the rapids and falls, though a much less portage,

if broken, was requisite. '‘^yunjsi

t See Navigable Rivers of Oregon, A* Jacj
J
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(tlien lieutenant United States navy,) in 1841
,
in the valuable narrative of the

United States Exploring Expedition, of which he was commander, after a minute

description of these waters, thus sums up

:

Nothing can exceed the beauty of these waters and their safety. Not a shoal exists within

the Straits of Juan de Fuca, Admiralty inlet, or Hood’s canal, that can in any way interrupt

their navigation by a 74-gun ship. I venture nothing in saying there is no country m the

world that possesses waters equal to these. They cover an area of ahout‘2,000 square miles.

The shores of all these inlets and bays are remarkably bold ; so much so that m many places

a ship’s side would strike the shore before the keel would touch the ground. The country

by which these waters are surrounded is remarkably salubrious, and offers every advantage

for the accommodation of a vast commercial and military marine, with convenience for docks,

and a great many sites for towns and cities ; at all times w7ell supplied wtn water, ana

capable of being provided with everything by the surrounding country, which is well adapted

for agriculture.
, , , . f

The Straits of Juan de Fuca are 95 miles in length, and ha .e an average width ot I I

miles. At the entrance (eight miles in width) no danger exists, and it may be safely navi-

gated throughout. No part of the world affords finer inland sounds, or a greater number of

harbors, than are found within the Straits of Juan de huca, capable of receiving the laigest

class of vessels, and without a danger in them which is not visible. From tne rise and fall

of the tides (18 feet) every facility is offered for the erection of works for a great maritime

nation. The country also affords as many sites for water-power as any other.

To furnish a better idea of these waters, and their extent, we append a tabular

statement of the shore line, prepared by James S. Lawson, esq.,, the efficient

assistant of the United States Coast Survey, ;iow employed in making a survey

thereof: aog}{

Shore-line of the Straits ofJuan de Fuca, Admiralty inlet, Puget sound, Hood’s

canal, S,c., Sfc., Washington Territory.

III. ADMIRALTY INLET.

(Commencing at line Pt. Partridge, Pt. Wil-

son to Puget sound.)
Miles.

Pt. Defiance to Possession sound 67.5

Possession sound to Pt. Partridge 34. 5

Blake island 4 0

Gig Harbor to Foulweather Bluff 102. 0

Bainbridge island . . 31,0

Port Ludlow to Pt. Wilson 48. 0

Vaslion island - 47.0

334.0

1. STRAITS OP JUAN DE FUCA.
Miles.

From Cape Flattery to Pt. Partridge,

Pt. Wilson - 161

II. ROSARIO STRAITS, CANAL DE IIARO,

GULF OF GEORGIA, ETC.

East side of Whidby’s island 79. 0

West side of Whidby’s island, Pt. Par-

tridge to Deception Pass 14.0

McDonough’s island 41. 0

Main shore, Pt. Gardner to 49th parallel 1 28. 5

I idalgo island 56.0

Allan’s and Barrow’s islands " 5

Gueme’s island - 16. 5

Cypress, Sinclair, Yendovia & Jack’s

islands. 26.0

Lummi and Eliza islands 25.0

Lopez island - 34.5

Decatur island.. . 11.0

James’ island 4.5

Blakely island 9.5

Frost island — 1.5

San Juan island i-’--- 40.0

Shaw’s island ----- 13.0

Obstruction island 2.7

Oi cas iskxnd'.j;. 57.0

Henry island ...... - - 5. 8

Speeden island 5.7

John’s island . ... ...

-

- ytrAfftidf
®

Stuart’s island fSP.fL,. • 6. 0

WaldronIsland 8.5

Various small islands... 26. 0

-gnilfoa offii gmylqmo f

IV. PUGET SOUND.

(Commencing at linejoining Pt. Defiance and

Gig Harbor—embracing all south.)

Main shore, east side, Pt. Defiance to

Olympia 49,0

Main shore, west side, Gig Harbor to

Olympia — 168.0

Day’s island L3
Hope island. ---- --- 1-3

. .... 10.5

Herron island 3. 0

Stretch 4.0

Anderson 15.5

McNeil ---- 30.4

Kitson r,.. - - - : - 3. 0

Fox island — ....... 11.5

Allshouse island - 2.5

280.0

HOOD’S CANAL 192. 0
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II. Kosario straits, Canal de Haro, Gulf of Georgia, &c
III. Admiralty inlet

IV. Puget sound
V. Hood’s canal

Total shore line.

Bays and Harbors.—Neah bay is just inside of Cape Flattery, a harbor
affording partial shelter for vessels. The anchorage is good, but there is no pro-
te

iJ
10

,

n
v i

nortllwest winds. It is a mere indentation of the coast, and was
called by the early fur traders Poverty Cove. It is now universally called by
its original Indian name. About 25 miles east of Cape Flattery is Callam bay
where a California company is now engaged in taking out coal. Port Angeles
farther east, was the site lor a while of the custom-house of this district • an admi-
rable harbor after a vessel got into it, and difficult to leave without wind, tide
and other favorable circumstances. It lies immediately opposite to Victoria, and
no veiy distant from the entrance of the strait—two circumstances supnosed to
control the location of custom-houses, regardless entirely of the interests of ship-
ping. A small town grew up there, but it has not improved much since the cus-
tom-house was retransferred to its former location at Port Townsend

Port Discovery, Port Townsend, Port Ludlow, Port Madison, Port Gamble,
I ort Blakely, Dwamish or Elliott’s bay, Bellingham bav, and many others,
each worthy ol distinct notice, having become the sites of flourishing towns, exten-
sive milling or mining operations, arid as such, so many centres of population,
must be lelerred to hereafter in the recital of the material resources of the Ter-
ritory, and the chronicle of the progress of settlement—a progress enhanced inmany instances by natural advantages.
The Straits of Juan de Fuca terminate at Point Wilson and Point Partrido-e

Admiralty inlet lies between the strait and Puget sound, and is separated from
the latter by the narrows, a mile in width and about four and a half miles lon°-
on both sides of which are high perpendicular bluffs, the northeast terminus of
which is called I omt Defiance, which has been reserved for fortifications. In
the narrows the tide runs with great velocity, and a reference to the map exliib-
rimg this narrow channel or dalles through which this vast body of water flowsand reflows twice every 24 hours, will readily account for that fact
Rivers Emptying into Puget Sound.-Adopting the vernacular of the

country, and ascribing the name Puget sound to this Mediterranean of the north

round’
WG™ COmmenCe on the easfc shore

7
at tlie northern boundary, and follow

The Lummi river rises in the Cascade range, northeast of Mount Baker, and
flowing in a southwest direction receives the Nook-sack from the southeast, and
empties into Bellingham bay. It is a large, deep and rapid river. Much excel-
lent agricultural and grazing lands border both of these streams, arid settlements
to a very limited extent have been commenced. On these streams the color can
be obtained anywhere, but at the head waters of the Nook-sack coarse gold has
beten found, some specimens being nearly as large as a pea. The dense under-
growth m the river bottoms, but more probably the disgust following the Frazer
nver excitement, has created that apathy among the citizens of Whatcom which
lias heretofore prevented a thorough prospect from being made.
The small river or creek, Whatcom, gives name to the town through which it

passes It affords excellent water power, and at its mouth is located the saw-mill
°i ilr. Henry Reeder, now a member of the legislative assembly from that county.

JNext south is the Swinamish, rising in the Cascades and emptying into Belling-
lain bay. Phe Swinamish is more properly a pass connecting two parts of the
channel. Next south is the Skagit river, rising in the Cascade range, north of
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the 49 tli parallel, and emptying into Port Susan by several mouths. For some

six miles its navigation is obstructed by large drifts ot logs, the collection of

years, above which it can be navigated some 50 miles. The valley of the Skagit

has already become noted for its extensive and rich agricultural lands. A few

settlers have already taken claims. The timber consists of cedar, spruce, fir,

&c., upon 'the uplands, and alder, maple, and cottonwood in the bottoms. With

ittle expense the drifts at its mout h could be removed, and a fine valley extend-

uig some 60 miles into the interior, affording excellent farms for many, would

be opened to settlement.

The Stit-a-quamish also empties into Port Susan. The timber which skirts

its banks is very valuable. Traces indicate the presence of extensive coal beds

about 20 miles from its mouth. No attempt, however, has yet been made

to develop them. The mouth of this river is obstructed with timber drifts,

which removed, navigation for scows, rafts, or boats ot light draught could be

secured for 25 miles. One or two inconsiderable streams flow southeast into the

sound, when we come to the Snohomish, which empties abreast the south end

of Wliidby’s island. About 18 miles from its mouth it divides into two confluent

streams, the north being called the Sky-watnish, and the south fork the Sno-

qualmie. At the mouth of the Snohomish are extensive cranberry marshes.

Like most of the rivers emptying into the sound, tide flats stretch for considerable

distance across the mouth of the stream, permeated by numerous channels. At

high water there is no difficulty of entrance, but when the tide is out the channel

must be strictly followed. After entering the river the banks become higher.

During the annual freshet its highest banks are subject to overflow. The aver-

age width of this stream is about 90 yards, with tolerable deep water. On this

river and both of its confluents there 'is a large quantity of first-rate agricultural

land. An intelligent visitor writes

:

There are in some places large tracts of land, with scarcely a stick of timber standing,

possessing a soil as rich as any farmer could desire, while the rich bottom lands, coveied

with a light growth of vine maple and alder, appear to say, “come and till me, and you

shall be well rewarded.” In fact, I have no hesitation in saying that the country watered

by the Snohomish and Snoqualmie will at no distant day be thickly settled by those who
will reap a rich reward for their labor.

The Snohomish and Snoqualmie are navigable for steamers of light draught

at all stages of water to within a few miles of the falls on the latter river. The

falls of Snoqualmie are about 35 miles from the confluence of that river with

the Snohomish. At the lowest stage of water the width of the falls will hardly

exceed 10 yards, but when the river is full it amplifies to about 75 yards. By
recent measurement of General Tilton, chief engineer Pacific division Northern

Pacific railroad, the perpendicular descent is 270 feet. Beyond the falls are

several rich prairies of considerable extent. Following the headwaters of this

interesting river, we approach the Snoqualmie pass. Following the north con-

fluent of the Snohomish, (the Skywamish,) we find Cady’s pass, pronounced by

several explorers equal in all respects to its neighbor, the Snoqualmie pass.

The next river of note is the Dwamish, entering the bay of that name,

(sometimes called Elliott’s bay,) on which the flourishing town of Seattle is

located. The Dwamish has two principal confluents, White and Green rivers,

both of which have historic importance from being the headquarters of the hos-

tile bands of Indians in the war of 1855-’56. The flourishing settlement upon

the former was for a time wiped out after the horrible massacre of October 28,

1855, in which 11 unoffending white settlers, men, women, and children, were

surprised at early dawn, murdered, and their bodies shockingly mutilated. The
savages carried off such property as was valuable, and then wantonly burned

the remainder, together with the dwellings. Some of the bodies were burned,

and others were thrown into the wells.

Lake Dwamish, or Lake Washington, lies back of the town of Seattle. Its
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outlet, about four and a half miles long, called Black river, empties into theDwamish river. Black river, about half a mile from the lake, receives the
waters of Cedar river, which takes its rise in the Cascade mountains, a short
distance south of the headwaters of the Snoqualmie. The Cedar Eiver pass, now
called the Yakima pass, was long confounded with the Snoqualmie pass, (from
which it .is between five and seven miles distant,) from the fact that it was tra-
versed by Snoqualmie Indians. Following the north tributaries of the While
river to their source, a short distance brings us to the headwaters of the Na-
chess, a, tributary of the Yakima. The valleys of these two streams are the
depression to which the name of Nachess pass has been given, over which the
military road was nopsteucted by Lieutenant Richard Arnold, United States
aimy

,
from I oit W alia-Walla to Fort Steilacoom. An extensive and rich aori-

cultural region is found in the valleys of all these rivers, and is fast filling with
settlers. Iniand navigation to the extent of 30 miles is afforded by the Dwam-
ish and W lute rivers, the tide extending up the former some 14 miles. On the
Black river a vein of coal was opened and worked by the late Dr. Bigelow and
a cargo shipped to San Francisco as early as 1854.
The Puyallup river rises north of Mount Rapier, runs northeasterly, and

empties into Commencement bay. It is a fine stream, and by the removal of
two or three drifts would be rendered navigable for vessels of light draught to the
mouth of the Stuck, which empties into it. At its mouth (Commencement bay)
there is an excellent harbor, where shipping can load with hay, produce, or. Rim-
er. The valleys of the Puyallup and Stuck afford a large quantity of good

agricultural lanth The soil in the river bottoms is generally very good, much
ol it first rate. There is considerable prairie in the vicinity, but mostly occupied
by settlers. The bottoms are thinly timbered with maple, ash, balm, willow,
&c., and easily cleared. These lands yield heavy crops of wheat, barley, oats,
and even corn has succeeded well. Vegetables attain an enormous size. The
highlands are generally rolling and well adapted to cultivation. The several
tributaries of the Puyallup supply a considerable amount of excellent water-
power. Although this valley is covered by the claim of the Puget Sound A«ri-
eultuial Company, that circumstance lias not deterred American settlers from
occupying and improving it.

v *rl
ie Isqually river rises south of Mount Ranier, and at its mouth is the site

ot I ort A isqually, a post of the Hudson Bay Company. That company, under
the treaty-recognized alias of Puget Sound Agricultural Company, claim alono-
the shores of Puget sound from Nisqually river to Puyallup river, back to the
Cascade mountains, amounting to 261 square miles, or 167,040 acres. The
prairies in the vicinity are called the Nisqually plains, supposed by many to be
valuable for pasturage. The best portions have been taken as claims by Amer-
ican settlers, who have no very high opinion of a corporation without a charter,
or a claim to land based upon neither occupancy, purchase, nor possession, except
in the few spots dotted here and there formerly occupied by their herdsmen or
farmers, where hp£ little improvement or cultivation "has been attempted. In
fact, but a triflii/g portion was ever used, even as a range for cattle, horses, and
sheep. It is Well worthy of remark that just before the treaty of June'] 5. 1846
Oregon then being jointly occupied, under the treaty of 1827, by American set!
tiers and the numerous establishments of the Hudson’s Bay Company, the offi-
cers of the latter consented to co-operate with the former in the support of the
provisional government of Oregon, provided the company could be secured in
their occupancy of lands at their several posts. To effect this, a section called
the partnei ship section” was incorporated into the land law and made a part
of the compact or constitution. This compact was ratified by the residents of
Oregon (British and American) July 5, 1845. Under its provisions the company
recorded their claim at Nisqually as containing 17 sections, or 10,880 acres.
And yet under the treaty, ratified within a few months of the time at which they
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themselves designated the extent of that tract, they now assert a claim to having

occupied 167,040 acres.
. ,

„ , ,, . ^
Next is the Des Chutes river, which empties into Budd s inlet, the extreme

head of Puo-et sound, about two miles from Olympia, the capital oi the Terri-

tory. Its mouth, named Turnwater, is not only notable tor its extensive and

valuable water-power, but also from the fact that here Colonel M. T. Simmons,

the pioneer American settler north of the Columbia river, located his claim m the

Several small streams empty into the west side of the sound, but the first

river to be mentioned is the Skokomish, which empties into the elbow ot Mood s

canal, 28 miles northwest of Olympia. This river is formed by two confluents

called the North and South forks, taking their rise in the Coast range of moun-

tains and coming together about 10 miles from the mouth of the mam river.

Upon removing the customary obstruction of collected driftwood, the main stream

is navigable its entire length. The Skokomish valley varies from one to three

miles in width, with a soil equal to the best bottom land m the western States.

The growth in the bottoms .consists of alder and vine maple. Union City lias been

started near the mouth, and several claims have been taken. A great quantity

of very desirable land is still vacant. Information derived from surveying par-

ties testifies the statement that the land upon the forks is similar to that upon

the river. The average yield to the acre in this valley is as follows : 1 otatoes,

600 bushels
;
wheat, 40 bushels

;
peas, 60 bushels

;
timothy hay, five tons

;
oats,

Into Hood's canal, at different points, from 5 to 30 miles below the mouth of

the Skokomish, several streams empty, the valleys of which are marked by the

same general features as that of the Skokomish. The good lands are not, how-

ever in such extensive bodies as to invite large settlement.
,

Alono- the southern shore of the strait of Fuca several streams empty, which

take their rise in the Coast range of mountains. The principal of these are the

Dungeness and Elwha, the valleys of both of which are fine agricultural lands.

The former is fully settled, and several farms have been taken upon the latter.

Kiveks and Bats on the Pacieic Coast.—Passing down the coast from

Cape Flattery, at the distance of 28 miles is the mouth of the Quillehute river.

It varies in width from 50 to 200 yards, and in depth from 8 to 12 feet. Kapids

occur at the distance of three or four miles from its mouth, but canoes ascend tor

many miles Four or five miles back from the river is the Cammas prairie, five

miles long and about three-fom ths of a mile wide. The country is well adapted

to grazing and cultivation, and there is but one sharp hill to interfere with open-

ing a good road from the valley of this river to the straits of I uca. At t le

mouth of this river the Pacific Mail Steamship Company's steamer Southerner

(the old Isthmus) was wrecked December 24, 1854. During the present sum-

mer D. F. Brownfield and several others, cutting out aTrail from the river to

the straits, while following one of the small tributary Shrams of the Quille-

hute, discovered a ledge of rock indicating the presence of s'frter. Specimens

of the rock ./in an imperfect assay made by Dr. Albert Eggdrs; of Olympia,

showed-gblcl and iron, the former amounting to $9 per ton. In other specimens,

tested bv Dr. O’Brien, of Port Townsend, traces of silver were apparent. Mr.

Brownfield, who went through from the straits to the mouth of the river, describes

the region west of the Olympic range as generally level, extremely fertile, and

interspersed with prairies containing from 500 to 2,500 acres. I he bottom lands

of the Quillehute are not only extensive but well adapted to agriculture.

Quermilt river, a small stream which heads in a lake at the foot of the Coast

raim-e empties into the ocean about four miles north of Point Grenville. In its

vicinity are the Indians whose tribal name is ascribed to it, noted in the early

history of this coast for hostility to the whites.. Such names as Destruction

Island and Ponta de Martires, designating localities in this vicinity, are the tes-
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timgmials of their perfidious cruelty, the evidence of their original character.

This river gives name to a variety of salmon, as yet not found in any other

locality. They are short, thick, and very fat, and are the most delicious variety

of the numerous family’ of salmoniclce which abound in all the waters of this

Territory.

There are several other small streams rising in the Coast range, and generally

flowing southwest, empty into this portion of the coast. But nothing is reliably

known of this seetion of the country after leaving the coast.

Gray’s Harbor and the Valley Watered by the Chehalis aed its

Tributaries.—Gray’s harbor, discovered by Captain Robert Gray, of Boston,

in the ship Columbia, May 7, 1792, and by him named Bulfinch harbor, is a tri-

angular-shaped bay with base toward the ocean, and the apex receiving the Che-
halis river. Its south point of entrance is called Chehalis Point; Point Brown,
the north cape, received that name from Lieutenant Whidby, of the Vancouver
expedition. A bank extends across the entrance, with a passage about three-

fourths of a mile wide, carrying from 5 to 11 fathoms of water. Outside the

bank is another narrow bar, with some three fathoms of water. Prom this point

the depth increases toward the east, the deepest water being between the points

of entrance. The ba}'- is surrounded by mud flats, bare at low water. The mouth
of the Chehalis nearly due east of the entrance is distant about 12 miles from
Point Brown. The greatest width of the bay north and south is 15 miles, and
its area is about 150 square miles. Competent judges have pronounced this har-

bor equal in every respect to Boston harbor. The Um-tulup, Ilokium, and other

small streams empty directly into the bay. The main river, however, is, the
Chehalis, which rises in the Cascade mountains, not far north of the Columbia
river, and south of the sources of several of the tributaries of the latter, flows

northerly a considerable distance, when it takes almost a due westerly course,

repeiving a branch from the Boisfort hills, and finds its way into Gray’s harbor.

Its principal tributaries are the Satsop, Wynoochee, West) can, John’s, Black,

Skookum-chuck, and Newaukum. This valley is the richest and most extensive

body of agricultural land west of the Cascade mountains. Indeed, Chehalis and
Lewis counties, and the portion of Thurston drained by these streams, may be
pronounced the garden spot of Washington Territory. The valley varies in

breadth from 15 to 50 miles. Prom the mouth of the Satsop through to Hood’s
canal, closed in by the Black Hills and the Coast rafigp, there is a beautiful open
valley some 14 or 15 miles wide,. In fact, the whole country from the Chehalis

to the head of the sound and the head of Hood’s canal is well adapted to farm-

ing purposes. Prairie land to the extent of 50,000' acres suited for grazing lies

in the vicinity of Gray’s harbor, and the rich bottoms skirting all these streams,

covered with an undergrowth of alder, maple, &c., so easily cleared, would fur-

nish first-class farms for a vast number of settlers.

The travel from Olympia to Chehalis Point has heretofore been by a road to

the u block-house.” on the Chehalis river, 60 miles east of the point, and thence

down the river in canoed, the total distance being about 90 miles. From the

mouth of the Satsop, (40 miles from Chehalis Point,) a road of 30 miles in length

has just been opened, securing direct communication with Olympia, at the head
of the sound. The Chehalis is navigable at all tides, for vessels of light draught

or small river steamers, as far as the. mouth of the Wynooche, and at high tide

to the mouth of the Satsop, where, there is a tidal rise and fall of 18 inches. At
the lowest water, for two and three months in the. year, shoal places might obstruct

navigation
;
but for eight months no difficulty need prevent ascending as far as

Claquato, where the territorial road between Olympia and Monticello crosses

the Chehalis river. The Messrs. Goff, of Claquato, have just put on this river a

good light-draught stern-wheel boat, and they express the assurance that they can

make trips most of the year to Boisfort prairie, some miles above Claquato. All

the streams abound with salmon, trout, and many varieties of edible Ash. Elk

35
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and other game, large and small, are plentiful. Coal has been discovered on
the north side of the river, and also upon several of the tributary streams.
Shoalwater Bat and the Willopah Valley.—From Chehalis Point,

the site ol the embryo Chehalis City, a splendid beach at every stage of the tide
affords the best of roads to Toke Point, the northern cape of the entrance to
Shoalwater bay

;
distance about 16 miles. Along this, road a continuous tide

prairie appears, constituted almost entirely of sand, yet yielding the most excel-
lent grass. Shoalwater bay, which is one of the best harbors between San
Francisco and the Straits of Fuca, is in the southwest portion of the Territory,
separated from the Columbia river by a narrow strip of land. Toke Point lies
about 28 miles north of Cape Disappointment. It is about five miles from Toke
Point to the southern cape, (.Lead better’s Point.) Two channels with middle
sands lying between afford good entrances, the north one being a good beating
channel. The bay is full of shoals and flats, and at low tide about half its area
is bare; good but narrow channels run throughout its extent, worn by the several
streams which empty into it. These flats are covered with oysters, which con-
stitute the chief article of export. Codfish, halibut, and sturgeon are abundant.
Several varieties of salmon are also found, and in spring large shoals of small
herring enter the bay. The annual shipments of oysters to San Francisco is

about 35,000 baskets; about 5,000 baskets more are sent to Portland, Oregon,
and other points on the Columbia river. Mr. George Davidson, in his valuable
“ Directory of the Pacific Coast,” thus states the extent of this bay

:

I he arm stretching' southward towards Baker’s bay is 15 miles long from Leadbetter’s
Point, with an average width of not less than three and a half, while the upper portion stretches
to the northeast for nine miles to the mouth of the Willopah river, reckoning from the middle
ol the line joining Cape Shoalwater (Toke Point) and Leadbetter Point.

The same authority, speaking of the peninsula terminating in Leadbetter Point,
thus describes it : ~
The peninsula is a long, flat,, marshy, and sandy plain, elevated but a few feet above the

level o.l the sea, and covered, like the entire surface of the country, with a dense growth of
gigantic forest trees, principally spruce, fir, and cedar, with a few specimens of maple, ash,
and black alder. The spruce frequently attains a diameter of eight feet.

Several rivers empty into this bar’, among which are the Palux, Nasal, and
Willopah.

^

The principal one is the Will.ppahj, in the valley of which is a numerous
and one of the oldest settlements in the Territory. This river enters the bay
at its northeast corner. The lower river is bordered with tide lands which are
subject to overflow

;
the uplands are well adapted to grazing. It is a mile wide

at its mouth. The tides extend to the rapids, 17 miles from the mouth. A con-
siderable number of prairies skirt the river at intervals, and the bottom is a rich
deep soil of a clayey character. The bottoms are covered with vine maple and
aide]-, and extend above the rapids to a distance of about 20 miles, and are about
10 miles in width.

The Washington Tributaries to the Lower Columbia.—The mouth
of the Columbia is now reached. An extended notice of this river has already
been made, and the reference to settlements along its shores will necessarily
exhibit further features of the country bordering upon it. The same may be said
of the streams flowing into it from the north, a particular description of several
of wlficli will be omitted. The Cowlitz river being a part of the line of travel
from Columbia river to Puget sound, deserves particular mention. This river
having its source in the Cascade mountains, between Mounts Banier and St.

Helens, runs west, then south, and empties into the Columbia about 50 miles
from its mouth. It runs the whole length of Cowlitz county, and nearly the
Avhole breadth of Lewis, through good agricultural land, both prairie and bottom.
The Cowlitz farms, the Cowlitz prairie, and the Cowlitz landing are familiar as
household words, and date their origin long antecedent to the commencement of
American settlement. The first name alludes to the claim of the prairie by the
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Puget Sound Agricultural Company, and the area for which the United States

is requested to pay, under the treaty of July 1, 1863, with Great Britain, is 3,572
acres, or nearly six square miles. The Americans, however, have squatted on
this cli^m, until the occupancy of the company has been reduced to 75 acres.

On this prairie the Catholics established a missionary station, where recently a

town has been laid out in acre lots. Here, too, was the site of the old Red river

settlement of Canadian French, introduced in 1842 under the auspices of the

Hudson’s Bay Company. The landing was the point where the portage com-
menced, on the old route from Fort.Vancouver to the northern establishments.

To that point, about 30 miles from the mouth of the river, they navigated it with
batteaux and canoes, which were cordelled up the stream. Along the eastern

shore were two trails, one used at low and the other at high stages of the water.

The Cowlitz river is still a link in the chain of direct communication between
the Columbia river and Puget sound. -It is a large rapid stream, at high stages

of water navigable for steamers of light draught above the old landing, and for

most of the year to u Pumphrey’s,? about 24 miles from its mouth, where steamers

frequently run. A boat is now being built, and will be placed on the river this

fall, to run from Monticello to the old landing, connecting with the steamers to

Portland, Oregon.
In Clarke county there are several tributaries of the Columbia, the principal

of which are Catli-la-poole and Washougal. The former, made by two forks

respectively rising north and south of Mount St. Helens, flows nearly west and
enters the Columbia about 80 miles from its mouth. It is a bold, rapid stream,

running about 30 yards in its bed. The bottom lands at the lower portion of

the river are wide, but narrow as they approach the foot hills of the Cascade
mountains. The country is well timbered, occasionally interspersed with small

prairies well adapted to grazing. The Washougal empties into the Columbia
about 12 miles above Vancouver. A large settlement, to which it gives name,
is located in its valley.

The Olympic oh Coast Range oe Mountains.—Among the natural

features of this portion of the Territory, the Coast range of mountains must not

be omitted, They are located in the northwest peninsula, between Hood’s canal

and the Pacific ocean. Mount Olympus, with an altitude of 8,138 feet as esti-

mated by Wilkes, is a snow-capped peak, and may be Seen far out to sea. It

gives identity to the chain, and the name Olympic is now generally applied to

this range. This sierra, for it consists of several peaks, was first seen by Perez,

in 1774, who nominated it La Sierra Santa Rosalia. Mearessaw it in 1788, and
describes it under the name which he gave it, of Mount Olympus. Around and
from the base of this main sierra, the numerous mountains descend to hills and
spurs, and abruptly terminate on the sandy beach of the ocean in low perpendic-

ular bluffs. It wTas long supposed that the Black Hills near Olympia were spurs

of the Coast range. This, however, is a mistake. Parties have gone through
and Report that there is an open valley of at least 15 miles in width, separating

these two ranges.

Climate oe Western Washington.—The climate of western Washington
is essentially different from that of the portion east of the Cascade mountains.

The fact that there is comparatively no winter in so high a latitude may be a

matter of surprise. Properly speaking, however, there are but two seasons, the

dry and the rainy. The grades of temperature and the accompaniments which
in other countries of the same latitude ascribe the features and title to the four

seasons, spring, summer, autumn, and winter, are here in great measure obliterated,

or at least so dimly marked that the seasons imperceptibly run into each other,

and lose their distinctive line of division. It is not unusual for the three winter

months to be mild, without snow or ice, the grass growing meanwhile. In Feb-
ruary, the weather may occur mild and genial as May, to be succeeded in March
or April with our coldest weather. In July and August, days in some portions
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of which the maximum temperature will reach 90° or 100°, are sometimes fol-

lowed by cold nights, occasionally accompanied by heavy frost. The rainy

season proper begins late in October or early in November, and may be said to

continue till the ensuing April. It frequently happens after the flfct rains

that weeks of weather similar to Indian summer occur, and it is seldom that one

or other of the months of January, February, or March does not prove continu-

ously mild and clear. The summers of this Territory are unsurpassed in the

world. While many days are exceedingly warm, the nights are always cool and
refreshing, as if specially intended for wholesome sleeping. In the winter months,

six in number, rains prevail. No disappointment should be felt if falling weather

occurred some part of each 24 hours, and yet many bright sunshiny days relieve

the long-continued rainy season of Washington Territory. Of the 16 winters

passed in this Territory, the writer has known but three so severe as to render it

essential to house and feed stock. The Indians do not pretend to such acts of

providence, and they lose but little of their small wealth from exposure or cold.

Rose bushes generally have proved an evergreen, and during the winter of

1860-61, the hermosa continued to bloom in the garden of the writer till the

25th of January. Such weather is by no means axiomatic, and an improvident

farmer may lose his stock if means of shelter and food be not attainable. Those
who have followed stock-raising most successfully provide from two to three

months’ feed as a general rule. While it may not be essential, surely “it is a

good thing to have on hand.” An average of from 7 to 10 days of freezing

weather may be looked for with moderate certainty, when ice may be formed

sufficiently thick to bear a man’s weight. Under most favoring circumstances,

a small pond entirely protected from the wind, or the action of the sun, may be

frozen tight enough to permit a day or two of skating to a limited number of per-

sons. Parties fond of sleighing consider themselves especially favored if they

are afforded a season of from three days to a week’s duration.

From a series of meteorological observations taken at Fort Stoilacoom, the fol-

lowing will demonstrate the above statements. The reason for adopting this

year is simply because it will be found that the mean temperature of the three

winter months comports with the register furnished at the Smithsonian Institute, *

and used by the Hon. Charles Sumner in his recent exhaustive speech in favor

of the purchase of Russian America. In the register used by him, the mean of

the winter months for a series of years amounted to 39° 38'. In the year adopted

the mean temperature is 30° 70'.

Mean temperature at Fort Steilacoom
,
Washington Territory

,
(latitude 47° 07'^

for the six months regarded as the rainy season, or winter, together with the

amount of rain and snow
,
and the number offrosts in each month.

Mean temperature.

>> Rain. Remarks. *

m
a a a

3 c8 ft ft
P3 o

Cl CO Ol

1853. O o o o O Inches
October 45. 25 55. 58 62. 32 51. 19 53. 32 6. 93 Hoar frost, three times. Frost, once.

Hoar frost, twice. One strong frost.November 40. 02 46. 07 50. 43 43.73 44. 63 18.41

December 38. 74 44.30 51 44. 45 44. 94 4.42 11 inch snow, 23d, morning. Hoar frost, three;
frost, one

; hard frost, four times.
1854.

24. 64 29. 96 37. 80 30. 03 31.38 8.69 21 inches snow. Ice, 11 inch, (4th.) Snow latter

part of 10th; 2$ inches sunrise 11th, and at intervals
that day. Snow showers on 12th. Six days without
frost.

February .... 34. 17 39. 82 48.17 36. 42 43 7. 57 1st, i inch snow. Showers of snow on 10th. J inch

\
on 11th. Snow on 14th. Hard frost, four times.
Hoar frost, twice.

March 35. 58 43. 58 54. 22 40.09 46. 08 2. 89 Light showers of snow on 10th. Showers of hail and
snow on 29th. Two hoar irosts and one hard frost

in month.
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Mean temperature at Fort Steilcoom
,
by months, forfour years.

Mean of four years : January, 38°. 1; February, 40°. 7; March, 41°. 8; April, 48°. 6- Mav 56° 6- Tune 61° 1-
July, 640.9; August, 64°. 0 ;

September, 56°. 9 ;
October, 52°. 6;

year, 50°. 8; three winter months, 39°. 0.
h
/
.F e<^.moer, 38 . 3, for

On page 159 of Davidson’s “Directory of tlie Pacific Coast” will be found a
series of meteorological observations on the Puget sound, for the years 1855-6-7
of the summer months. Those of 1857 present the following results

:

Time.

Means

of

daily

maxima.

Means

of

daily

minima.

Highest

readings.

(Maxima.)

Range

of

maxima.

Lowest

readings.

(Minima.)

Range

of

minima.

Greatest

range

of

tem-

perature

in

one

day.

Range

of

barometer.

Rain.

Remarks.
(Appended below said register.)

1857.
r sd; O o o O ( 0 o Inches Inches

May (3 weeks.)

.

71.7 48.4 101.5 46.9 38.5 18.1 4G.0 0.52 0.79 Greatest range of temperature

June 78.2 50.7 90.1 29.2 43.0 13.1 36.9 .62 1. 19
duringthe above period, 63°.

July r .

.

74.9 51.6 89.2 26.5 46.9 9.3 33.1 .44 0.01 Greatest range of barometer
from May 12 to October

August 73.8 51.1 88.0 28.0 47.

1

9.7 37.8 .46 0. 08
13, 0°. 79 inch.

September ....

.

65. 5 49.8 70.4 23.3 45.2 8.5 30.8 .73 0. 70 A dry season, and marked by
a week of remarkably hot
weather at the close of May

October (2 w’ks.) 60.1 48.9 68.7 16.3 43.4 7.8 25.1 .65 0.74
and the begiuing of June.

*

Mr. Davidson then remarks: “The cerealia generally grows well, but the
climate is too cold for maize. During the winter a great amount of rain falls—
as much as 60 inches; and heavy weather prevails principally from the south-
ward. It is never cold enough to form thick, clear, solid ice.”

In the winter of 1866-7, the United States Coast Survey brig R„ H.
Fauntleroy was ordered to remain here during the winter with the idea of testing
whether winter work was practicable, and to be op the station at the earliest
opening of the season. To test the propriety of such order, a meteorological
register was kept to show the number of days when work could not be done.
Mr. J. S. Lawson, in charge of the work, has kindly furnished an abstract.
It shows that not much may be effected by keeping a full crew on duty, but it

proves still more the mildness of a Puget sound winter, and how exempt this
climate is from fogs.

Abstract of meteorological register United States surveying brig 11. H. Famtleroy,
November

,
1866, to April, 1867, inclusive.

(Most of these observations were taken at Olympia.)

Month. Clear
days.

btormy clay I.

-

Amount
of rain.

Rain.
Fog
mis

or

November— - l-. r . . ^ l ......... uui - .

.

December
...... ...... 2

3
7

2
22
22

25
25
18

24
8,

8
8?Xb

j

3
3
0

2
1

0

Inches.

9, 892
8, 260

7, 506
. . 5. 197

0, 880

2, 371.

January *

Feb i uary .10 ; .ru c- - : i _

.

March
----- ------ ...

April ie -.•oru.usoU . .

.

...

* Snow on four days.

1
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That admirable document, the speech of Senator Sumner, on Russian America,

explains the phenomenon, why Washington Territory is gifted with a climate

so much milder in winter than places of much lower latitude in Europe or the

Atlantic States. His remarks were applied to Sitka, in latitude 57° OSh With
how much more force may they be applied to western Washington, with the

Cascade mountains as a natural wall effectually barring out the cold bleak winds

from the frozen northeast, and confining the more genial warm currents of air

and ocean which the distinguished senator so beautifully describes in the following

extract

:

All this is now explained by certain known forces in nature. Of these the most important

is a thermal ourrent in the Pacific, corresponding to the Gulf Stream in the Atlantic. The
latter having its origin in the heated waters of the Gulf of Mexico, flows as a river through

the ocean northward, encircling England, bathing Norway, and warming all within its

influence. A similar stream in the Pacific, sometimes called the Japanese current, having
its Origin under the equator near the Philippines and the Malaccas, amid no common heats,

after washing the ancient empire of Japan, sweeps northward until forming two branches:

one moves onward to Behring’s straits, and the other bends eastward along the Aleutian

islands, and then southward along the coast of Sitka, Oregon, and California. Geographers
have described this “heater,” which in the lower latitude is as high as 81° of Fahrenheit,

and even far to the north it is as high as 50°. A chart now before me in Findlay’s Pacific

Ocean Directory portrays its course, as it warms so many islands and such an extent of

coast. An officer of the United States navy, Lieutenant Bent, in a paper before the Geo-
graphical Society of New York, while exhibiting tbe influence of this current in mitigating

the climate of the northwest coast, mentions that vessels on the Asiatic side, becoming
unwieldy with accumulations of ice on the hull and rigging, run over to the higher latitude

on the American side and “thaw out.” But the tepid waters which melt the ice on a
vessel must change the atmosphere wherever they flow.

I hope you will not regard the illustration as too familiar, if I remind you that in the

economy of a household pipes of hot water are sometimes employed in tempering the atmo-
sphere by heat earned from below to rooms above. In the economy of nature these thermal
currents are only pipes of hot water, modifying the climate of continents by carrying heat

from the warm cisterns of the south into the most distant places of the north. So also there

are sometimes pipes of hot air, having a similar purpose, and these, too, are found in this

region. Every ocean wind, from every quarter, as it traverses the stream of heat, takes up
the warmth and carries it to the coast, so that the oceanic current is re-enforced by an aerial

current of constant influence.

But these forces are aided essentially by the configuration of the northwest coast, with a
lofty and impenetrable barricade of mountains, by which its islands and harbors are pro-

tected from the cold of the north. Occupying the Aleutain islands, traversing the peniasula

of Alaska, and running along the margin of the ocean to the latitude of 54° 40', this moun-
tain ridge is a climatic division, or, according to a German geographer, a “climatic shed,”
such as perhaps exists nowhere else in the world. Here are Alps, some of them volcanic,

with Mount St. Elias higher than Mount Blanc, standing on guard against the Arctic Circle.

So it seems even without the aid of science. Here is a dike between the icy waters of

Behring sea and the milder southern ocean. Here is a partition between the treeless northern

coast and the wooded coast of the Kenanians and Koloschians. Here is a fence which sepa-

rates the animal kingdom of this region, leaving on one side the walrus and ice fox from tbe
• Frozen ocean, and on the other side the humming bird from the tropics. I simply repeat

the statements of geography. And now you will not fail to observe how by this configura-

tion the thermal currents of ocean and air are left to exercise all their climatic power. (Vide,

P- 29.)

George Davidson, who has already been referred to, and whose works have
been consulted in preparing the foregoing memoir, thus briefly but comprehen-

sively gives his view of the coast division of Washington Territory :

Washington Territory has a climate excelled only by that of California. We know not

where to point to such a ramification of inland navigation, save in the British possessions to

the northward. For depth of water, boldness of approaches, freedom from hidden dangers,

and the immeasurable sea of gigantic timber coming down to the very shores, these waters

are unsurpassed, unapproachable.

II. Central Washington.—The second natural division of Washington
Territory lies between the Cascade mountains and the Columbia river, both of

which have already been noticed. The following extract from the geographical

memoir embodied in the “narrative and final report of explorations for a route
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for a Pacific railroad, near the 47th and 49th parallels of north latitude from St.

Paul to Puget sound,” by the late Governor Stevens, charum et venerabilc nomen
1

will give the best idea of the remaining geographic features of this interesting

region

:

Coming now to the country lying between the main Columbia and the Cascade mountains,
it may be necessary to describe with some particularity the various streams and their several

tributaries flowing into the -main Columbia. A glance at the map shows that the general
course of these streams is very much to the south, and between them are generally to be
found high mountain spurs which run to the Columbia itself, overhanging it many hundred
feet. The most considerable rivers are the Yakima, with its Pisko, its Atahnam, its Nachess,
its Wenass, and other tributaries.

The Pisquouse or Wenachee river, Lake Chelan and the Chelan river, the Methow river

and the Okinakane river may be described as follows : The Yakima rises in the vicinity of

the passes of the Cascade range, latitude 47° 15', from several large and beautiful lakes, and
taking a general course to the southeast, runs for 160 miles to its confluence with the Colum-
bia, in latitude 48° 05k For 25 miles down the stream its valley is only from half a mile to a
mile wide; it then widens out in Ketelas plain, which is 10 or 15 miles wide, the river there

being 90 feet wide, and about three in depth, but very rapid. Below this plain the river

curves gradually to the south, until it receives the waters of the Pisko ; then turns again
eastward to its mouth. Between the Ketelas and Atahnam, for 30 mips the hills again
encroach on the valley, but below that it again widens out to 6 or 10 miles, with numerous
branchings among the hills. On the west side, opposite Ketelas plain, three streams, the
Pteh-num, Emptenum, and Wenass, rise among the hills separating the main Yakima from
its principal branch, the Nachess. These streams are from 15 to 20 miles long, and run through
small and fertile valleys. The Nachess rises in the vicinity of the Nachess Pass, and run-
ning nearly parallel to the Yakima at a distance of from 15 to 20 miles, joins it after flowing
about 50 miles. It has a valley from half a mile to four miles in width. The Atahnam rises

about 30 miles south of it, and runs in a more easterly course, emptying about 10 miles below

;

its valley is smaller than that of the Nachess, but fertile. The Pisko rises among the hills

east of Mount Adams, and in size and character resembles the Atahnam. Only two small
branches join the Yakima from the north and east, one running through the middle of Ketelas
plain from the hills northward, the other running almost directly contrary to the upper
Yakima from the hills east of its southerly bend. The Pisquouse and Enteathwa, which
enter the Columbia near latitude 47° 30', are at their mouths rapid streams, with high falls as

they descend from the hills at the foot of the Cascade range into the deep valley of the Opium
bia. They are supposed to head in the mountains about 30 miles northwest of it. The
Chelan rises in a lake, which is reported by the Indians to run for 30 miles back among the

mountains, and approaches to within two miles of the Columbia, into which its outlet falls,

by a series of cascades, 350 feet in this short distance, in about latitude 47u 45k

The Methow rises by several sources in the mountains northwest of Fort Okin-
agan, and, running southeasterly, empties near latitude 48°. On its upper part

there is a fine wide valley; but this narrows to a mile for 10 miles above its

mouth. The Okinakane, rising in a long series of lakes north of the 49th par-

allel, runs nearly south for seventy miles within the Territory, joining the

Columbia only eight miles above the Methow. It expands into several small

marshy lakes in its course, and is generally slow and deep, but ,in one place,

about 33 miles above its mouth, there is a fall of five feet. Its valley is fine

and the hills around well grassed, wooded, and arable. It receives a branch
from the northwest, near the falls, which runs through a rough, hilly country,

and has some high falls near its mouth.
The Ne-hoi-at-pu-quu is a stream wdiiclr enters the Columbia opposite Fort

Colville. It has a winding course of about 70 miles, and has numerous beauti-

ful prairies in its valley, though the hills around, partially wooded, are also to a

great extent arable. None of these rivers west of the Columbia are navigable,

encept, perhaps, the Yakima for a part of its course at high water. Lake Che-

lan is doubtless navigable for many miles, but is cut off from the Columbia by
the fall of its outlet. Between these rivers are spurs thrown out from the main
chain of the Cascades, and extending towards, and in some cases reaching, the

banks of the Columbia. Those between the Klikitat and Pisko tributary of

the Yakima and between the main Yakima and the Wenachee or Pisquouse

rivers are considerable mountains
;

thus, on the trail pursued by Lieutenant

McClellan, the rise from the Klikitat valley to the divide is 2,364 feet, and the
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descent to the Pisko 2,114 feet, the elevation of the divide being 3,633 feet
above the sea. The rise from the main Yakima to the divide separating it fnm
the Wenachee is 4,048 feet, and the descent to the latter stream 4,264 feet; the
summit level is 5,750 feet. Here the spur comes upon the river, making the
trail difficult. The country north of the great western bend of the Columbia,
from the mouth ot the Spokane to the mouth of the Okinakane, is much more
gentle, and less elevated. Great injustice has been done this country by a want
of patience and consideration on the part of the gentlemen who have gone over
it rapidly in the summer, and who have been over it but once. It is impossible
to speak understandingly of a country unless one has had experience and oppor-
tunities of observation in countries somewhat similar. Now the most intelligent
voyagers and best practical farmers in that country agree in opinion that there
is a large quantity, of arable land throughout this country, and very superior
grazing. This is the opinion of intelligent Indian chiefs, who have themselves
made some progress in raising crops, and who are already great stock raisers.

South of the Yakima is a low divide separating its waters from the waters
flowing into the main Columbia, in that portion of the river where, after leaving
Port Walla-Walla, it proceeds westward. This divide has a general parallel
course to the Columbia, is nearly east and west some 30 miles from the main
river, and between it and the Columbia is a large body of arable land, nearly
every acre of it adapted to cereals. This country has not come under the obser-
vation of a scientific party with instruments in hand, but has been much trav-
elled over by intelligent officers of the Indian service and by the practical agri-
culturists of the country. Little streams flowing from the southern side of this
divide, which is well wooded all through, pass down to the main Columbia,
watering the country and furnishing the means of supplying the farm and animals
with water.

,

On the several tributaries of the Yakima, particularly towards its upper waters,
the land is rich, and adapted to most of the crops; and so in the valley of the
Yakima itself. This valley has been denominated by some a desert and sage
plain; sage does occur in spots and small quantities, but much of the coun-
try is cultivable and productive. It may be observed that in regard to the whole
of this central portion of the Territory it will be necessary to exercise care as to
seed time, and farmers will have a disadvantage over those west of the Cascades
in their seed time being very much shorter; but with ordinary care as to the put-
ting in seed no danger need be apprehended from droughts. This portion of
the country is wooded about half way up from the divide of the Cascade moun-
tains to the Columbia itself, but you pass up the main Yakima 70 miles before
you reach, the building pine, although cottonwood is found on its banks sufficient
for camping purposes; but when you reach the Pisquouse or Wenachee you
come to a wooded region which extends to the main Columbia. The forest
growth of the upper waters of the Clearwater, and of the main Columbia from
above the mouth of the Wenachee, furnishes inexhaustible supplies, which, after
being rafted down the streams—that is, the Snake and Columbia rivers will
furnish settlements in the vicinity of those rivers with firewood and lumber at
moderate rates. So great are the facilities for rafting that it almost amounts to
a continuous forest along the streams. The Blue mountains, which border the
Walla-Walla valley on the south, have a g'eneral course westward, south of the
main Columbia, until they unite with the Cascade mountains, from which flow
many streams to the Columbia, to the Umatilla, "Willow creek, Butter creek,
John Day’s river, and the Des Chutes river.

When this interior becomes settled there will be a chain of agricultural settle-
ments all the way from Walla-Walla to the Dalles, south of the Columbia, alone-
the streams, just mentioned and north of the Columbia, on the beautiful table
land which has been described to border it from the Walla-Walla westward.
The Dalles is a narrow place in the Columbia river where the channel has been.
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worn out of % rocks, below which, about 10 miles, is the mouth of the Kliki-

.

n™r
’
wllose 8'cneral valley furnishes the route of communication with themam Yakima and the several intermediate streams, the trails pursuing a gener-

aJly northerly direction. In this Klikitat valley is much good farming land.

r loSf°H
VOrfc¥ °f °,bseiTa?°n that

S'
old was l'°nnd to exist, in the explorations

ol 1853, throughout the whole region between the Cascades and the main Colum-
bia, to the north oi the boundary, and paying localities have since been found
at several points,. particularly on the southern tributary of the Wenachee. The
gold quartz also is found on the Naohess river. The gold-bearing crossing the
Columbia and stretching along Clark’s fork and the Kutanie river unquestion-
ably extends to the Rocky mountains.
Climate oe Central Washington.—The meteorological data at points ofknown altitude within this region precludes a satisfactory notice of the climate.

In the absence of registered observations facts may be stated from which infer-
ences may be drawn.

-n .f'
riAiam

,
a distinguished civil engineer connected with the Northern

Pacific railroad survey, left Port Walla-Walla (now Wallula) January 7, 1854,
followed the Columbia river to the mouth of the Yakima, and ascended that
river to its sources in the Cascade mountains. To Kle-alum-lake (with an alti- -

tude of
r
,000 feet, which he reached January 17) he found no difficulty in trav-

elling with horses. .At this point the snow was about two feet deep: “30 miles
lower down on the river the snow was very light, not over three or four inches
deep; the grass was good and exposed, and the Indian horses were in good con-
trition. Extending still further down and reaching Walla-Walla, the horses are
ranging m thousands throughout the borders of the valley, with abundant grass,
imd raiely with any trouble from the snow.” From this camp to the 20th of
January the snow nowhere exceeded two and a half feet in depth. From lake
Ivitchelus to the summit (Yakima pass) the snow attained the depth of six feet
Mr. Tinkham remarks

;

DeScendiB|, the snow rapidly decreases on both sides of the mountain, on the eastern
side, about do miles from the summit, amounting- to but from one and a half to two feet indepth,. ana on the western sine falling away until, in the short distance of 14 miles, it is

It is proper to add that the winter of 1853-4, when the reco-nnoissance was
made, was an unusually severe winter.

Colonel 1 liorp, of l.akima county, and one of the earliest settlers in this
valley, having lost considerable stock in the very severe winter of 1861-2 at
the next harvest stacked a large quantity of hay. With no accessible market
loi the article, the stacks still stand. The grass keeping green all winter in his
locality, (on the Yakima, about a mile above the mouth of the Atahnam

)
his

large herd of cattle having had no occasion to be fed, the six or seven great
hay stacks stand there nndiminislied in their original volume

;
they serve

&
as a

reminder ol that unusually cold winter. They equally attest the mild tempera-
ture of the valleys of Central Washington, and while one cannot fail to com-
mend the prudence of the stock raiser, yet, for the sake of his labor and that so
much good hay should not be wasted, would almost wish that real winter would
come oftener. Sylvester Mowry, then a lieutenant in the United States armv,
who had charge of the meteorological observations of the western division of the
Northern Pacific railroad, .1853, gives a series of means of observations at each
camp between Fort Vancouver and Fort Colville, in the months from Julv to
October, inclusive, to appreciate which the altitudes of the camps should be
included. I here was no rain in July, three days on which rain fell in August
seven days on which rain fell in September; in October, five days on which rain,
fell, and snow on the night of 23d and morning of 24th. He notices the great
disproportion between the temperature at sunrise and mid-day, and says

:

I have no recollection of a single day on which a fire was uncomfortable during the pre-
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ceding and succeeding sunrise. The heat was not generally oppressive, except in the sun,

throughout the march.

Governor Stevens, who so thoroughly investigated all these subjects, in solving

the great desideratum of these times, interoceanic railway communications, thus

arrives at the character of the climate in this vicinity, which is quoted with the

more satisfaction from the fact that his deductions are substantiated by residents

of the Yakima valley, hie thus argues :

Walla-Walla, latitude 46° 03', longitude 118° 25'; altitude, 1,396 feet; l|r year—spring,
61°.9 ;

summer, 73°. 1 ; autumn, 53°. 6 ; winter, 34°.l
;
year, 53°.2. Dalles, latitude 45° 36',

longitude 120° 55'
;
altitude, 300 feet

; 3-| years—spring, 53°
; summer 70°. 4 ; autumn, 52°.2

;

vrinter, 35°. 6 ;
year, 52°. 8. Lapwai, Clearwater valley, latitude 46° 27', longitude 117°,

altitude, 1,000 feet, 2£ years observations for temperature give—spring, 51°
;
summer, 70°. 3;

autumn, 51°.2 ; winter, 36°. 9 ;
year, 52°.4. Of these, the mean may represent the climate

of the great plains and of the valleys connected with it up to latitude 49°, which are about
of the same or a lower elevation, giving us, for spring, ,51°.9 ; summer, 71°.2; autumn,
53°

;
winter, 35°.6 ;

year, 52°. 7.

With respect to moisture, no record exists for Lapwai
;
Walla-Walla and the Dalles, how-

ever, are drier in climate, as shown by the records. Fort Walla-Walla, J-J years observa-
tions—spring, 6.40 ;

summer, 2.85 ; autumn, 4.54 ;
winter, 7.10

;
year, 20.89 inches. Dalles, 34

years—spring, 2.63; summer, 0 42; autumn, 4.16; winter, 7.11; year, 14.32 inches.

Mean—spring, 4.51 ;
summer, 1.63; autumn, 4.35; winter, 7.11

;
year, 17.60 inches.

All the crops of the middle States, including corn, can be cultivated success-

fully in the Yakima valley. This statement is based upon reliable information

from settlers who have resided there and farmed for several years past.

III. Eastern Washington.

—

The Columbia river, which bounds this sec-

tion of the Territory on the west, has already been a matter of extended notice.

To present the idea of the vastness of regions drained by it and its tributaries,

it was essential to allude to its two main confluents, the Snake (Lewis’s Fork)

and the Pen d’Oreille, (Clarke’s Fork,) as also the area of country through

which they flowed. These two rivers have their respective sources far to the

south and east of the Territory of Washington, but they cross the whole width

of the region under consideration, and in it are their mouths, several of their

tributaries, and the largest proportion of their navigable channels.

If the Spokane and Walla-Walla rivers, with their respective branches and
confluents, be excepted, the remaining rivers of eastern Washington generally

flow into one or other of the two great forks of the Columbia. This section

may therefore be considered as the aggregation of the Walla-Walla valley; the

basin of the Lower Snake river; the Great Plain east of the Columbia, circum-

scribed by the big bend of that river and divided by the Grand Coulee; the

Spokane river, valley and plains
;
and the valley of the Pen d’Oreille, under

the general term of “ Colville.”

The Walla-Walla river and its several tributaries, the Touch et, Mill creek,

Dry creek, and several small streams which permeate the valley like the

branches of a fan, take their source in the Blue mountains, flow westerly, and
converge in the main stream, which enters the Columbia just above the northern

boundary of Oregon. At the mouth of the river was located the Hudson’s Bay
Company’s fort, Nez Perce, or Walla-Walla. It was built in 1820 by an officer

of the Northwest Company, and consisted of a stockade, 200 feet square, 18

feet high, with a broad walk on top, with two bastions at the northeast and
southwest angles. The timber used in its construction was drift-wood from the

upper Columbia. In the immediate vicinity of the fort are plains of drifting

sand, extending back of the river several miles, the only vegetation being wild

sage. This fort was a stopping place and depot for the brigade, as the trading

parties of the company were termed. In later years it was the supply post and
entrepot of Forts Hall and Boise and the trapping parties of the interior. Sup-

plies from Fort Vancouver intended for these establishments were forwarded by
band from this point, while such as were designed for the upper Columbia were

transported via the river. This fort was burned in 1842, and rebuilt with
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adobes. In November, 1855, shortly after the outbreak of Indian hostilities, it

was taken by the Indians and plundered, since which time it has never been
occupied by the company. In its vicinity Colonel Kelley, of the Oregon vol-

unteers, had a two days’ battle with the Indians who had robbed the fort, gaining

a decisive victory over them. In this action the notorious Pu-pu-mox-mox, head
chief of the hostiles, was slain.

The town of Wallula now occupies the site of this old, abandoned fort. Being
the eastern terminus of ithe regular established trips of the steamboats of the

Oregon Steam Navigation Company, an extensive forwarding business is done
here. It may also be considered the port of the city of Walla-Walla, distant

some 30 miles east, as also a great distributing point for the rich mining regions

of Idaho and Montana.
Whitman’s missionary station (Waulatpu) was located on the banks of the

Walla-Walla, about seven miles west of the site of the present city of Walla-
Walla. It was established by Dr. Marcus Whitman in the fall of 1836, under
the auspices of the American Board of Foreign Missions, and broken up Novem-
ber, 1847, by the atrocious murder of its pious and devoted founder, his lovely

wife, and nine other American inmates, by a band of perfidous Cayuse Indians.

There is a striking peculiarity about the innumerable streams which flow into

the Walla-Walla river. They spread themselves in almost every direction, not

only in channels, but over and on top the surface, constituting a most admirable

system of self-distributing natural irrigants. To this feature this rich agricul-

tural valley owes very much for its remarkable fertility and producing power.

The main streams are skirted by alder, cottonwood, and willow, the only

approach to timber in the valley. Distant a few miles, however, the Blue moun-
tains are covered with heavy timber, adequate for all purposes, though it is ren-

dered expensive by the cost of transportation.

Mill creek is worthy of notice, not only because upon its banks is located the

city of Walla-Walla, the largest town in the Territory, but also from the remark-

able fact that it divides itself into many distinct channels or creeks, Spreading

out laterally and watering quite an extensive surface, then gradually converging

and concentrating into one channel, through which their waters are emptied into

the Walla-Walla river. We know of no other such system of irrigation as this

provided by bounteous nature for this beautiful region. The valleys of all these

rivers and their numerous branches afford abundance of excellent farming lands,

yielding heavy crops. The table-lands and surrounding hills are possessed of

soil of like character. In consequence of the absence of water, or difficulty of

irrigation, which was deemed a sine qua non to their successful cultivation, until

very recently no attempts were made to convert these lands into farms'
;
but as

settlement increases, they are being occupied and very successfully cultivated.

For grazing, these tables and side hills cannot be excelled. They are covered

with a luxuriant growth of native bunch-grass of most nutritious quality.

During the rains of spring it seems to attain its growth, and through the dry

season which follows it stands to be cured into the best of hay, preserving its

strength and esculent properties all winter. Stock abandon the green grass of

the bottom lands to feed upon it, and on it they keep fat all winter. Another

noticeable feature in this region is the great number of cold springs bursting out

upon the surface, some of which are sufficiently large for water-powers. On the

hottest days they retain their coolness, and are many degrees colder than the

water in the neighboring streams, to which they are found in close proximity.

But the term Walla-Walla valley, in common parlance, is by no means

restricted to the valley of the river of that name. Governor Stevens, in his

valuable Geographic Memoir, thus alludes to its boundaries :

The Snake river forms a great re-entering from the Clearwater to its junction with the

Columbia, which re-entering, being bounded on the south by the Blue mountains, has been
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named the Walla-Walla valley, although that term properly applies to the immediate system

of valleys whose streams connect with the Walla-Walla river itself.

It may l>e proper to acid that the settlers on the Tukannon, Al-pah-wah, and

Pa-ta-ha, which are all tributaries of Snake river, would deem themselves out-

lawed if denied their residence in Walla-Walla valley. In language appre-

ciated in this Territory, this valley, in its most restricted meaning, would fine! its

synonym in Walla-Walla count}'.
" The Snake river, having formed the east boundary of the Territory from the

46th parallel to the mouth of the Clearwater, crosses the entire width of eastern

Washington and empties into the Columbia about nine miles north of the mouth

of the Walla-Walla. Some 200 miles of its length courses in and around this

section. Its main northern tributary within Washington Territory is the Pelouse,

which is formed by two main branches, one rising nearly north in the plain of

the Columbia, the other in the Bitter Root mountains. The latter, after running

west 130 miles, joins the north fork about 12 miles from the mouth of Pelouse.

The Falls of the Pelouse, about nine miles from its mouth, are well worthy of

remark. The following description is from the pen of J. M. Stanley, esq., artist

of the Northern Pacific Railroad Exploring Expedition, (1853 :)

The Pelouse river flows over three steppes, each of which is estimated to have an ascent

of 1,000 feet. The falls descend from the middle of the lower of these steppes. There is no

timber along the course of this stream, and but few willows or other bushes
;
yet the soil is

fertile, and the grass nutritious and abundant, even in winter. The fall of water, which is

about 30 feet wide, cannot be seen from any distant point ;
for, flowing through a fissure in

the basaltic rock, portions of which tower above in jagged pinnacles, it suddenly descends

some 125 feet into a narrow basin, and thence flows rapidly away through a deep canon.

The distance from the falls to Snake river is about nine miles. The valley widens consider-

ably for about half a mile from the mouth of the Pelouse. The home of the Pelouse Indians

is near this junction, where they devote much of their time to salmon fishing. The salmon

ascend to the falls
;
but these Indians have a legend which tells of the wickedness of the

Indians higher up the country, and how the Great Spirit, in his displeasure, placed the falls

as a barrier to the further ascent of the salmon.

Of the great plain lying east of the Columbia, Governor Stevens thus speaks

:

That portion of the great plain lying east of the main Columbia, and which may be regarded

as bounded on the north by the Spokane, and on the east by the foot-hills of the Bitter Root

mountains, is, for the most part, well watered and well grassed. The eastern half of this

portion is exceedingly well adapted to agricultural purposes. The various streams—the

Pelouse, the Kamas Prairie creek of the Coeur d’Alene, the Spokane, and Coeur d’Alene

rivers—.are well timbered with-pine, and numerous rivulets and springs are found through

that portion of the country, facilitating the progress of settlements, and rendering the whole

at once available for agriculturists.

The Grand Coulee, which is the peculiar specialty of this region, commences

on the east side of the Columbia, immediately north of the chain of hills which

skirt the river in its bend from White Bluffs westward
;
after running in the

same general direction as these hills eastward some 30 miles, it turns sharply to

the north, and continues in that direction till it opens again upon the Columbia,

some 60 miles below the mouth of the Spokane. The information as to this

south arm and mouth of the Grand Coulee is derived from A. J. Treadway, esq.,

•who surveyed several townships in its vicinity during the past summer, (1867,)

under contract with the surveyor general of this Territory. He thus describes it

:

The south or southwest end of the Grand Coulee is on the east side of the Columbia, in

township 16 N., R. 23 E., at about centre of the range and south side of the township. It

extends through ranges 24, 25, 26, 27, 28 east, and then turns nearly to (he north. Near the

southern boundary of the township is a range of high hills from 1,006 to 1,500 feet high,

running nearly east and west, parallel with the township line. In the ' oulee are numerous

Broken of detached ledges of rocks from 10 to 75 or 100 feet high, and b >m 100 feet to one or

two miles in length, running generally in the same direction with the Coulee. Scattered

through the valley are numerous mounds of broken rocks seldom more than 10 or 20 feet ill

feWflkWiP Adi lo smiir//’ otfi ; dlnf lo amrci jj ohinra oun
Lieutenant Rickard Arnold, United States army, of Stevens’s Exploration,

(1853,) describes the north end as starting from the Columbia 60 miles below
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the month of the Spokane, and moving in a general direction south-southwest.

He says :

The Grand Coulee is about 10 miles wide where it opens on the river at its northern end,
which is .100 feet above the water, and gradually widens towards the south; its walls, 800
feet high, are formed of solid basaltic rock, but diminished in height southward as the bottom
rose toward the summit of the plain, until in 20 miles distance they ended. Numerous lat-

eral ravines and canons were seen, running in various directions, some of them containing
lakes without outlet, and streams 10 feet wide and two deep.

The portion west of the G-rand Coulee bounded by the Columbia is of basaltic

formation, sparsely grassed and scantily supplied with water. A large propor-

tion of country east and south of the Grand Coulee is well adapted to grazing
and tillage.

The Spokane river empties into the Columbia just below the 48th parallel,

and near the point where the Columbia, deflecting sharply from its southerly

course, forms the north limb of the big bend of that river to the westward. A
few miles within the eastern boundary of the Territory it receives its main con-

fluent, the Coeur d’Alene, the outlet of Cceur d’Alene lake, which is located in

that narrow strip of Idaho Territory situate between eastern Washington and
Montana. It is to be hoped that the effort now being made to re-annex this strip

to Washington will meet with success. It is a useless appendage to Idaho, and
if county organization became necessaiy, the isolation from the body of the Ter-
ritory and the capital would prove a source of inconvenience to the residents.

The reannexation would divest Idaho of incongruous shape, avoid parallels of

latitude and imaginary lines as boundaries, substituting therefor mountain chains,

and it would render intact a region of country with community of natural feature

and resources, and if inhabited at all, its population would depend upon simi-

larity of pursuit.

The Coeur d’Alene river has several tributanes, the principal of which are the

St. Joseph’s and South Fork. The valleys of the Spokane and Coeur d’Alene

are well adapted to settlement, abundantly supplied with timber and water, and
affording a large proportion of arable land. This region may be regarded as

bounded on the north by Clarke’s fork, or the Pen d’Oreille river, which, after

leaving Pen d’Oreille lake, (east of this Territory,) runs northwest and enters

the Columbia under the 49th parallel. From the Spokane river to the northern

boundary the country is heavily wooded, interspersed with valleys, many of

which are now occupied by settlers. The extensive prairie, or plain of the

Spokane, must not be overlooked
;
through it passes the wagon road from Walla-

Walla to Pen d’Oreille lake. This vicinity is memorable for the short but bril-

liant and decisive campaign of the late distinguished General George Wright,
(then colonel 9th United States infantry,) in the summer and fall of 1858, against

a hostile combination of the Spokane, Pen d’Oreille, Pelouse, and Cceur d’Alene

tribes of Indians, a large number of whom, on the 16th May previous, had sur-

prised and defeated Colonel Steptoe, of the same regiment, on Snake river.

Colonel Wright was sent by General N. S. Clarke to chastise them. On the

1st September he thoroughly whipped them at “ Four Lakes,” (latitude 47° 32 /
,

longitude 117° 39',) without the loss on his part of a single man. On the 6tli

he repeated the lesson at “ Spokane plains,” (latitude 47° 4(K, longitude 117° 19 /

,)

in a fight continuing over seven hours, in which the Indians were driven some 1

4

miles, two of their chiefs killed, and numbers of lesser note. The prompt and
efficient conduct of Colonel Wright forced the Indians to sue for peace. He
marched as far as the Coeur d’Alene mission,' curtailing their ability for further

depredation, and established quiet in that region, which till this time remains.

He also gloriously wiped out the humiliation of Steptoe’s disaster.

West of the Spokane prairie a range of hills divides the waters of the Spokane
and lower Pen d’Oreille. Between these hills and the Columbia are the Col-

ville and Chemakane valleys, separated by a low divide. In the latter was
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located tlie missionary station of Rev. Messrs. Eels and Walker, established in

1838, under the auspices of the American Board of Foreign Missions, and suc-
cessfully conducted till the winter of 1847, when, after the “ Whitman massacre,”
it was abandoned. This valley affords a large quantity of excellent agricultural
land, and is capable of supporting a considerable settlement.
The Colville valley derives its name from the Hudson’s Bay Company fort

of that name, situated near the bank of the Columbia, in latitude 48° 37k This
post was established in 1825, and during the period when the company were in
active operation was second only in importance to Fort Vancouver. It was
erected upon a terrace about a mile back from the river, and about two miles
from Kettle falls, a vicinity formerly noted for the abundance of salmon. The
establishment consisted of a dwelling-house, three or four warehouses, a black-
smith shop, and several one-story log houses. In primitive days these were
enclosed 'within a stockade some 70 yards square, with bastions at two of the
angles. Nine miles from the fort was the Cattle Ranch

;
a grist-mill situate on

the Stauntehus river, (now Mill creek,) three miles from the fort, where quite an
extensive farm was cultivated. This mill supplied the adjacent country and the
northern posts with flour, made from the wheat raised in this vicinity by its few
settlers, mostly in the company’s service, and Indians living within a circuit of
70 miles, who had been instructed in agriculture by the Protestant missionaries,
also supplied considerable. This fact alone speaks largely as to the capacity of
Colville valley as a wheat-producing region. The batteaux used by the com-
pany in the navigation of the Columbia were built at this fort. It was in fact,

a recruiting station and rendezvous for the company’s brigades • the point where
the results of trade were consolidated to be transmitted across the Rocky moun-
tains to headquarters in the Hudson’s Bay territory, from whence shipments were
made to England.

In the immediate vicinity of the fort the soil is sandy, but a short distance
back it produces abundant crops. We have no recent meteorological data suffi-

ciently lull to make an exhibit of climate
;
but the assertion is fully warranted

that the winters are many degrees milder than in the same latitudes east of the
Rocky mountains. Captain Mullan, United States army, who has been tho-
roughly acquainted with this whole region since 1853, compares the climate of
this region with that of St. Joseph’s, Missouri, in latitude 41°. The summer is
apt to be hot and dry

;
but little rain falls except in spring and fall. Corn suc-

ceeds well, though later in maturing than in the middle States. Wheat, bailee,
oats, patatoes, melons, &c., yield abundantly.

Colville valley proper is about 50 miles long and three wide, and large quan-
tities of veiy rich land are unoccupied and open to settlement. Hon. J. E.
Wyche, a judge of the supreme court, Washington Territory, but recently
returned from holding court at Pinckney City, thus refers to it:

On the rich lands now unoccupied in the valley and on Mud lake and along on different
points on the Columbia river there are now the finest opportunities for settlement and happy
and prosperous homes of any part of this upper coast. From 100 to 300 families may find
as lich land as the sun shines on, with no timber to be cleared, and with splendid timber jmjt
at hand, and the finest streams, and needing only the touch of the husbandman’s hand to
yield abundant harvests.

Pinckney City, oftener called Colville, has recently been established, and
already has a population of over 200. Near it are the United States military
post (Fort Colville) and the Indian reservation.

This vicinity has attracted much attention as a gold mining region since 1854
;

indeed the name of u Colville ” has attached to the whole mining region of the
tipper Columbia and its tributaries, south of the 49th parallel. Gold is found
on all the streams and bars from the Spokane river to the northern boundary,
a.nd up the Pen d’Oreille to the Catholic Mission. The richer fields of British
Columbia have attracted thither white miners, but a large number of Chinamen
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have found successful employment on these various bars for the past several
years.

On the 18th November, T865, the steamer Forty-nine was launched at the old
Hawkins barracks, the lormer winter quarters of the Northwest Boundary Com-
mission. She is 114 feet long, 20 feet 4 inches wide, and 5 feet deep, with two
engines, 12-J-inch bore, 4 feet stroke—80-horse power. She was built by Cap-
tain Lemuel White, the pioneer steam navigator of the upper Columbia. She
runs from Little Dalles, just south of the 49th parallel, to La Porte or Death
rapids, distance, by course of river, 270 miles, and within 15 miles of Bio- Bend,
British Columbia.

=> >

Little Dalles is an embryo town established on the Columbia, some 30 miles
from Pinckney City, with which it is connected by an excellent wagon road.
The collector of customs, district of Puget Sound, has located at this point a
United States deputy collector. A large quantity of merchandise passes through
this place, as is proven by the following exhibit, very kindly furnished by Major
J. J. H. Van Bokkelin, who acted in the capacity of deputy collector from March
1, 1866, to December 1, 1866, inclusive

:

Value of goods imported by Hudson's Bay Company on which duties were paid at Port Angelos.

Amount of invoices $4, 632 00
Duties paid on same 2, 928 21

Statement ofgoods in transitufrom Vancouver's island and British Columbia via Little Dalles.

47 saddle horses, 183 pack animals, merchandise; value f34, 175
From Kootenais, British Columbia, to Vancouver’s island and British Columbia:

68 saddle horses, 225 pack animals, 42 packages furs ; value.. 18, 560
To Fort Shephard, British Columbia, from Vancouver’s island and British Colum-

bia: 34 saddle horses, 167 pack animals; value of merchandise 42,781
From Fort Shephard to British Columbia and Vancouver’s island : 38 saddle horses,

195 pack animals, 35 packages of furs; value 18,500

Statement of merchandise shippedfrom Little Dalles to British Columbia.

From Hudson’s Bay Company, Fort Colville: 18 riding horses, 167 pack horses,
28 pack ages of furs

; value
From Oregon and Washington Territory, via Yakima valley and Soogoos lake:
2,754 head of sheep
2,265 head of beef cattle

483 head of horses

43 head of mules
.1,132 head of pack animals
264 head of saddle horses ,

$16, 700

22, 032
148, 550
33, 810
4,300

113,200
26, 400

From Little Dalles to Big Bend, British Columbia, via Columbia river—canoes and boats:
Vessels cleared at custom house, 19 canoes, 35 boats, 15 trips of steamer Forty-nine ; mer-
chandise cleared at custom house, $142,487 25.

RECAPITULATION.

Valuation of merchandise imported into Colville district $7,560 21
Valuation of merchandise passed in transitu 1 14, 016 00
Valuation of animals 83,400 00
Valuation of merchandise, &c., exported 507,479 25

Climate oe Eastern Washiegton.—As the central division may be
regarded as the west half of the great plain of the Columbia, the general remarks
upon its climate measurably apply to the eastern portion of said plain. Meteor-
ological data from continued observations at known points are not accessible
within the time allowed in the preparation of this memoir, and we' are forced to

content ourselves with a single citation, the mean result of one and a half years*
observations: Fort Walla-Walla, latitude 46° 37

,
longitude 118° 25h altitude

1,396
•

53°.2.

•spring, 47
c

,
summer, 73°.

1 j
fall, 53°. 6,- winter, 34°. 1

)
mean for year,
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Captain Mullan, late of United States army, long on duty in tliis section, in

his Military Eoad report, thus refers to the climate

:

The meteorological statistics collected during a great number of years have enabled us to

trace an isochimenal line across the continent from St. Joseph’s, Missouri, to the Pacific;

and the direction taken by this line is wonderful, and worthy the most important attention

in all future legislation that looks towards the travel and settlement of this country. This
line, which leaves St. Joseph’s in latitude 40°, follows the general line of the Platte to Fort
Laramie, where, from newly introduced causes, it tends northwestwardly, between the Wind
Eiver chain and the Black Hills, crossing the summit of the Eocky mountains in latitude
47°—showing that in the interval from St. Joseph’s it had gained six degrees of latitude.

Tracing it still further westward, it goes as high as 48°, and develops itself in a fan-like

shape in the plains of the Columbia.

It may certainly be said of the upper Columbia basin, considering its altitude

and high latitude, its climate is remarkable for mildness. On the open prairie

the snow, never deep, seldom covers the ground a week at a time
;
in the heavy

timber and in sheltered places it remains much longer on the*surface. It is sel-

dom essential to house or feed stock, though occasional severe winters serve as

warnings to provide food and shelter. One or two months’ feed is the extent

which necessity ever requires in the heaviest winters. The Indians, wTho own
extensive bands of horses, take no precaution, sometimes shifting then- camps
for better grass, and they seldom lose stock by occasion, of severity of winter.

A noticeable concomitant of the winter of the upper Columbia is the Chenook
wind

;
it is a warm current, more properly a gale, occasionally, during the winter

months, blowing up through the channel of the Columbia from the southwest.

A few hours’ continuance will remove every vestige of snow from the c*arth over

winch it sweeps.

There is no hazard in the statement that, for health and salubrity, there is

no climate in the world which surpasses that of Washington Territory in the

two portions east of the Cascade mountains.

The Counties of Washington Teeeitoey.—The Territory is divided

into 21 counties, viz : Chehalis, Clallam, Clarke, Cowlitz, Island, Jefferson,

King, Kitsap, Klikitat, Lewis, Mason, Pacific, Pierce, Skamania, Snohomish,

Stevens, Thurston, Wahkiakum, Walla-Walla, Whatcom, and Yakima.
Chehalis.—Population, 300; assessed value of property,' $100,199 94;

area, 1,600 square miles. The geographical position of this county is best

defined by referring to its special feature, Cray’s harbor, and the valley of the

river which confers its. name. It lies upon the Pacific, and its north boundary
is about midway between Capes Disappointment and Flattery. It was organ-

ized by act of the Washington Territory legislature, April 14, 1854. County
seat, Montesano

;
post offices or towns, Cedarville, Chehalis City, Cosmopolis,

Fima, and Satsop. It contains a large quantity of rich bottom lands and prai-

ries, and is one of the best agricultural sections of the Territory.

Roads.—Till recently the travel between these settlements, all located upon
Gray’s harbor or the Chehalis river, was by water. The road from Olympia,

on Puget sound, terminated at Cedarville, where canoes were taken for the

remaining journey to Gray’s harbor, although there were trails along the banks

of the river, arid one crossing to tire Willopah settlement in Pacific county. A
road has just been completed from Satsop to Olympia, very materially shorten-

ing the distance between the lower Chehalis settlements and the sound. A
beach road from Chehalis City to the northern cape of Slioalwater bay con-

nected these settlements with Pacific county and Astoria, Oregon.

Clallam.—Population, 305
;
assessed value of property, $97,395 31

;
area,

1,720 square miles; number of acres of land on which taxes are paid, 9,300.

This county was established by act of Washington Territory legislature, April

26, 1854. Its full northern length is washed by the Straits of Fuca, and its

western boundary, about 40 miles in length, borders on the Pacific ocean.

County seat, New Dungeness
;
post offices and towns, Port Angelos and Nee-ah



WEST OF THE ROCKY MOUNTAINS 561

Bay. Skirting tlie straits from the east boundary to near Port Angelos there
is a wide belt of excellent land, which is very generally occupied by settlers.

The river bottoms are very rich, and the opening of the "roads from the straits

to the QuiMehuyte river has developed the existence of a rich section of land
heretofore unknown. Most of the travel from place to place is by the straits.

A road has been opened from the eastern settlements to Port Angelos, and short
roads connect the former settlements with Port Discovery and Port Townsend.
Clarke.—Population, 2,089; assessed value of property, $611,657; area,

1,400 square miles
;
number of acres of land on which taxes are paid, 94,731.

Acres planted in wheat, 932
;
in oats, 1,805 ;

in rye, 52; in barley, 78 ;
in peas,

120
;

in potatoes, 215. Lumber mills, 12
;

flouring mills, 3 ;
schools, 26

;

churches, 9; stores, 31. One steam vessel. Horses, 1,039 ;
mules, 87 ;

cattle,

3,980; sheep, 4,463; hogs, 1,469.
I his is the oldest county in the Territory. The provisional government of

Oregon, June 27, 1844, established the district of Vancouver, embracing all of
the then Oregon Territory north of the Columbia river. By act under same
government, December 22, 1845, the word “county” was substituted for “dis-
trict.” Under the Oregon territorial government the name of “Clarke” was
adopted in place of “Vancouver.” County seat, city of Vancouver, one of the
most thriving settlements in the Territory. Here was established the head-
quarters of the Hudson’s Bay Company west of the Rocky mountains. The
early Catholic missionaries, in 1838, first commenced their labors at this point.
Early after the treaty of 1846 United States troops arrived in the Territory,
since which time it has been occupied as a military post, long the headquarters
of a military division or department.
Towns and Post Offices.—Lake River, Lincoln, Pekin, Union Ridge, and

"Washougal. The county borders the Columbia river, and is about equidistant
from the Pacific ocean and the summit of the Cascade mountains. The settle-

ments are connected by roads, but the main territorial road from Fort Vancouver
to Fort Steilacoom, passing along the Columbia river to the Cowlitz, at certain
seasons is inundated

;
from this fact and the facility of travelling on the Colum-

bia this road has only a nominal existence.

Cowlitz.—Population, 480
;
assessed value of property, $186,079; area, 460

square miles
;
number of acres on which tax is paid, 20,918.

_

This county lies immediately west of Clarke, with about 20 miles of shore
line on the Columbia river, with 25 miles of length of the Cowlitz river trav-
ersing it north arid south. Its southeast corner is about 35 miles east of the
mouth of the Columbia river. Besides the valley of the Cowlitz several tribu-
taries of that liver afford a large quantity of rich bottom land. Nearly one-third
of the county is included in these valleys. A short distance back of the rivers
large tracts of unoccupied lands afford great inducement for settlement. No
portion of the county is further removed from either the Cowlitz or Columbia
than 15 miles, hence access to market is insured. The whole county is good
soil. Fifty bushels of wheat to the acre is not an unusual yield in these bottom
lands. This comity was set off from Lewis county by the legislature of this
Territory, April 21, 1854. Monticello is the county seat. This is the point of
departure for travel from the Columbia river to Puget sound. Castle Rock and
Oak Point are the remaining post offices. At the latter point is located Aber-
netliy s saw-mills, at which about 4,000,000 feet of lumber are annually manu-
factured. There is also a small saw-mill on the Cowlitz river about 12 miles
above Monticello.

Toads. r
Lhis county is so located that roads from the Columbia river to

Puget sound must either commence in or pass through it. Here commences
oi terminates the land travel between the river and the northern settlements.
I lie military road from Steilacoom and the territorial road from Olympia end here,
and the transit to Portland or Vancouver is completed by steamboats via the

36
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river. The portion of road between Monticello and Vancouver is located; but

scarcely used. The old Hudson*s Bay trail; which comes down the Columbia river;

may be travelled at certain seasons of the year, and was much used for driving

stock; but even they are now most generally transported in barges to Monticello;

towed by the steamers. On the east side of Cowlitz river a road is opened con-

necting all the settlements. From Monticello to Oak Point; and from Oak

Point to Boisfort prairie in Lewis county; roads have been opened; the latter

connecting with a territorial road from Boisfort to Olympia.

Island.—Population 409; assessed value of property $261,731
;
area 250

square miles. The following surplus produce remained on hand May, 1867, at

time of annual assessment; which indicates the producing character of this set-

tlement: 1,416 tons of hay; 2,687 bushels wheat; 15,815 bushels barley;

9,382 bushels of oats; 5,925 bushels of potatoes; fruit trees, 9,868; horses,

268; cattle, 964; sheep, 1,234; hogs, 1,156.

The county was established by the Oregon territorial legislature, January

6, 1853. It consists of the two islands of Whidby and Camano. The county

seat is Coupeville. Towns and post offices—Coveland, Crescent Harbor, Oak,

Harbor, and Utsalada, the latter of which places is the site of the extensive

saw-mill of Messrs. Greman and Craney, on Camano island. While isolated

from the remainder of the Territory the settlements on Whidby’s island are con-

nected by good roads.

Jefferson.—

P

opulation, 650
;

assessed value of property, $301,584 27
;

area, 1,670 square miles. Established by the Oregon territorial legislature

December 22, 1852.

This county has an extensive shore line upon the straits of Juan de Fuca and

Admiralty inlet, embracing ports Discovery, Townsend, and Ludlow. It then

extends south of Clallam county to the Pacific ocean. On ports Discovery and

Ludlow extensive steam saw-mills are located, giving employment to numerous

hands and constituting centres of population. Port Townsend, on the bay of

that name, is the county seat. It is the site of the custom-house of the district

of Puget sound
;
the marine hospital is located here, and at the head of the bay

is the military post, (Fort Townsend.) The bay is six miles long, four wide,

and an excellent harbor. Towns and post offices—Chemican, Port Discovery,

and Port Ludlow. Water transportation is relied upon, as most of the settle-

ments are in the vicinity of the sound. Hoads connect Port Townsend with

Port Discovery, and with the prairie settlements back.

Kind.—Population, 725; assessed value of property, $414,043; area, 1,800

square miles'; acres under cultivation, 3,650. Organized by the Oregon territo-

rial legislature December 22, 1852.

In this county are embraced the rich agricultural valleys of the Dwamish,

White, and Green rivers, and the extensive coal fields back of Lake Washing-

ton on the Squak, Black, Dwamish, and Green rivers. Seattle is the county

seat
;
a thriving town, in which is located the university of the Territory. Towns

and post offices—Cedar river and Freeport.

Roads.—Seattle is connected with Steilacoom by a good wagon road, arid dur-

ing the past season a wagon road has been constructed across the Snoqualmie

pass of the Cascade mountains into the Yakima valley.

Kitsap.—Population 610
;
assessed value of property, $551,266 ;

area, 400

square miles.

This county was organized by act of the legislative assembly of this Territory,

passed January 16, 1857, under the name of Slaughter county, in honor of the

gallant Lieutenant W. A. Slaughter, United States army, who was killed in

the Indian war of 1855- 56. By a provision in the bill the people of the county

were authorized to vote for a name at the next general election, (1857.) At such

election the name Kitsap was adopted after the Indian chief whose tribe occu-

pied considerable portion of the county, one of the most prominent and able
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of tlie leaders of the hostile Indians. The county may he described as the

peninsula between Hood’s canal and Admiralty inlet, including Bainbridge and
Blake’s islands, with 50 miles of shore line upon Hood’s canal and 80 upon
Admiralty inlet. No portion of the county lies further from navigable water
than four miles. This county is noted for its extensive lumbering mills. Port
Madison is the county seat, on the excellent harbor of that name. Towns and
post offices—Teekalet, Seabec, Port Orchard, and Port- Blakely.

Roads.—Between Port Madison and Teekalet the portage is made by a road
nine miles in length. Port Orchard to Seabec, a distance of four miles, is

made over a well-defined trail. Water transportation is the prevalent method
of communication between the settlers themselves, as also with other portions of

the Territory.

Klikitat.—

P

opulation, 300
;
assessed value of property, $125,342 ;

area,

1,850 square miles
;
number of acres of land on which taxes' are paid, 6,778;

established by legislative assembly of this Territory December 20, 1859 •

county seat, Rockland. The Dalles in Oregon is the post office for this whole
region, including even the county seat. The Yakima Indian reservation and
the Simcoc agency are located in this county. The Indian industrial school,

under management of Rev. J. IT. Wilbur, at this agency, has been a decided
success. ffinhsmei sdl qio

Lewis.—Population, 550 ;
assessed value of property, $268,095 ;

area, 1,580
square miles. Established by the Oregon provisional government December
21, 1845; county seat, Claquato; towns and post offices—Boisfort, Cowlitz,

Highland, Newankum, Saunders, and Skookum Chuck.
This county is one of the best agricultural sections west of the Cascade moun-

tains. Thoroughly watered by the Chehalis and Cowlitz rivers and several of

their tributaries, its prairies and rich bottoms offer great inducement to settlement.

Roads.—The territorial road and mail route from Olympia to Monticello runs

through the whole breadth of this county. A second territorial road, crossing

the Skookum Chuck and Newankum and avoiding the Chehalis river, terminates

at the old Cowlitz landing. Boisfort is connected with Claquato by a good
wagon road, and also by a road with Mopali, in Pacific county.

Mason.—Population, 219 ;
assessed value of property, $44,480 ;

area, 1,600

square miles. Organized under the name of Sawamish county by the Washing-
ton Territory legislature, March 13, 1854. Name changed to Mason, January

8, 1864, in honor of the memory of Mr. Charles IT. Mason, deceased, first sec-

retary of the Territory in order of time as well as by efficiency of service, and
long and ably its acting governor. County seat, Oakhmd. Towns and post

offices—Arkada, Kamilchie, Skokomish, Sherwood’s mills, and Union city. A
road has been opened from Oakland, near the head of Skookum bay, to Olympia,
which is used for driving stock. Water communication, by the sound and its

several bays, is, however, the usual method, and in the present location of settle-

ments the most available.

Pacific.—Population, 375; assessed value of property, $135,568; area, 1,140.

Established by Oregon territorial legislature February 4, 1857. This is the

southwestern county of the Territory, bordering on the Columbia river and the

Pacific ocean, its great specialty the basin of Slioalwater bay. It is noted

for its oysters and fisheries. An extensive establishment for the manufacture of

water cement has just been completed by Mr. J. B. Knapp, on the Columbia
river, about two miles east of Chenook. The supply of rock is inexhaustible.

Preparations are made to supply at least 150 tons per month. About $20,000

have been expended in the buildings and machinery.

The county seat of Pacific county is Oysterville. Other post offices and towns

—

Willopah, Bruceport, Chenook, and Pacific City.

PiiyiCE.—Population, 860; assessed value of property, $508,806 50; area,

2,000 square miles. Organized by act of the legislative assembly of Oregon
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Territory, December 22, 1852. In this county is located the mammoth claim

of the Pim-et Sound Agricultural Company for lands appurtenant to lort JNis-

qually, called the Msqually claim. About a mile east of the city of Steilacoom

the United States fort of that name is located. From this point commences the

military road to Wallula (the old fort Walla-Walla) via the Nachess passuf

the Cascade mountains, opened by the people of Thurston and Pierce counties

in the summer of 1853, and an appropriation by Congress of $20,000 expended

upon it in 1854, by Lieutenant Richard Arnold, United States army. A general

idea of the line of this road will be obtained by consulting the table of distances

measured by odometer at the time of construction. The points designated gen-

erally indicate camps where the best water and the greatest amount of wood and

o-razino- may be obtained. The first column of figures indicate the distance

from point to point, and the second the distance from Steilacoom
: ^

To Puyallup river.. . ------- - - - - 11

First crossing of White river ^
Last prairie on White river

11JL 437
Second crossing of White river

J

|
*

Sixth crossing of White river f
'

f
La Tate ------ -

First crossing of Green river *•>*•*

Bare Prairie .. . --- ;
------ »

Last crossing Green river at western base of mountain -- - - ‘L

First prairie on summit of mountain **

Last prairie on summit of mountain
|

First crossing of Nachess river - - -
prf

Crossing of Papattsally -

Mouth of Bumping
1| T|

Last crossing of Nachess river * U*
Wenass - - — * r ,Z~t
Where road leaves^Wenass. valley 4 1^f
First crossing of Yakima river -

^
-

First water after leaving Yakima river
^

*

Second water after leaving Yakima river -

'J
Brackish Spring - - * :*'5 * * ------

Great Bend of the A akima. - r f oi 74-

Near mouth of Yakima
,A 9041

Terminus of route, opposite Wallula * ?

The road from Fort Vancouyer passes through this county, continuing to Fort

Bellingham at the extreme north of the Territory, though not travelled beyond

Seattle. From Steilacoom to this latter point the mails artf carried tn-weekly

on this road. The settlements scattered through the county are connected with

each other by good roads permeating the county, and communicating also with the

farming settlements of Thurston and .King counties.
_

The county seat is Steilacoom. Post offices—I ranklin, Nisqually, and Span-

awav ;
the former named being the post office of the flourishing agricultural

settlement in the valley of the Puyallup. Here, also, is an Indian reservation,

at which are concentrated most of the tribes of the head of Puget sound.

available land within its great area immediately bordering on the Columbia

river. The width of the county embraces the summit of the Cascade range
;
in

it are the great cascades of the Columbia, the great, gorge made by the vast

ao-o-reo’ation of the waters of the upper Columbia and its innumerable confluents

and tributaries forcing an exit through this great mountain chain. Through this

pass, around these rapids and falls, the first railroad west of the Rocky moun-

tains was constructed to avoid these obstructions to steamboat navigation.

Another matter worthy of remembrance connected with this county was the

passage bv the legislative assembly of this Territory of an act (January 14 18(35)

dismembering this county and dividing its territory between Clarke and Klilutat
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counties. Congress having in the organic act reserved the privilege to disprove

territorial legislation, annulled said law of the assembly of the Territory, (June

29, 1866,) and reinstated Skamania county; the only instance in territorial legis-

lation in which Congress has intervened.

County seat is Cascades. By this is meant Lower Cascades; the Upper Cas-

cades is the only other town. Both are the termini of the Cascade railroad
;
both

are points of departure for the steamboats of the Oregon Steam Navigation Com-
pany plying up or down the Columbia river.

The narrow strip of land over which the railroad passes affords but little room
for any other road. There is, however, a military road from Fort Vancouver
(called in the act of Congress making the appropriation for its construction,

Columbia City barracks) to Fort Dalles. This road affords land communication
between the Cascades and the settlements of Clarke county, but' travel by the

river almost the universal mode of communication.

Snohomish.—-Population, 285 ;
assessed value of property, 869,022 86; area,

1,500 square miles; acres under cultivation, 1,200; organized by act of Wash-
ington Territory legislature, January 14, 1861. This county is noted for the

pine timber which skirts its numerous streams, which are resorted to by logging
camps. These camps are transitory and made up entirely of males, and hence
the great preponderance of male population. This also accounts for the fact

that at different periods such discrepancies arise in attempted estimates of popu-
lation.

The county seat is Snohomish City; Muekelteo and Tulalip (the latter the

site of the Indian reservation) are the other post offices in this county.

Stevens.—Population, 550; assessed value of property, $200,579; area,

28,000 square miles
;
acres under cultivation, 2,500. This county embraces

over one-third of the area of the Territory, lying upon both sides of the Columbia
and between the Cascade mountains and the eastern boundary of the Territory.

On the 29tli January, 1858, the present county of Stevens and the territory

included within the county of Yakima were erected into a county by the legis-

lature of this Territory. No organization being effected under said act the legis-

lature passed a similar law January 27, 1862, constituting the before described

territory into Spokane county. On the 20th January, 1863, the territory east

of the Columbia was set oft’ and erected into a separate county, and named
Stevens county in honor of the late General Isaac I. Stevens, Washington’s
first and most distinguished governor. January 19, 1864, Stevens and Spokane
counties were consolidated and the name of Stevens ascribed to the united terri-

tory. To attempt a description of this large and interesting region, would be
to renew the notice of the great plain of the Columbia, the Spokane plains, the

Grand Coulee, the Colville valley, all of which have been extendedly noticed

in the preceding geographic memoir, which is referred to as largely applicable

to this county. .

1 io

The county seat is Pinckney City. There are other settlements and towns
at various points, but it alone is a post office.

jRoads.—Wagon roads from Walla-Walla to Colville; from White Bluffs to

Lake Pen d’Oreille, the Mullah road
;
a road from the Dalles through the Yakima

valley, and on the west side of the Columbia, to Colville, and roads connecting

with the passes of the Cascade mountains traverse this region, and are much
travelled by miners and parties driving stock into British Columbia and to the

^Pen d’Oreille and other mining regions.

^ Thurston .
1—Population, 2,045; assessed value of property, $776,622 75;

area, 672 square miles; number of acres on which taxes are paid, 82,522
;

cattle,

2,691; sheep, 7,877; hogs, 696. Established by act of Oregon territorial gov-

ernment, January 12, 1852. County seat, Olympia, the seat of government of

the Territory. At Turnwater, in this county, the first American settlement north,

of the Columbia was made in the fall of 1845.
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Post Offices and Toivns.—Beaver, Chamber’s Prairie, Coal Bank, Miami, Grand
Mound, and Turnwater.

Hoads.—Olympia being tlie head of Puget sound, water communication from
the northern settlements, Victoria and British Columbia, and the land travel

from the Columbia river northward, terminates at this point. Here, then, may
be said to start the great thoroughfare of communication between the sound and
Columbia river, terminating at Monticello, where steamboat navigation is resumed.

There are no less than three routes within this county southward to Skookum
Chuck, two thence to the Cowlitz river—one (the military road) continuing down
the Cowlitz to Monticello; an excellent wagon road connects with Steilacoom

and thence to Seattle. This county is admirably adapted for roads, and the

settlements are all accessible by well defined and good roads.

Wahkiakum.—Population, 63; assessed value of property, $9,653 33; area,

225 square miles. Established by act of Washington legislature, April 25, 1854.

Cathlamette is the county seat, and post office for the whole county. This county

borders on the Columbia river just east of Pacific county. The greatest portion

is rough and mountainous, confining settlements to the river front. The timber

is of an excellent quality and most abundant, but agricultural tracts are few and
not extensive.

Walla-Walla.—Population, 3,500
;
assessed value of property, $1,762,816

;

area, 8,000 square miles; acres of land on which taxes are paid, 21,152; acres

in corn, 2,307
;
acres in wheat, 7,729 ;

acres in oats, 4,045 ;
acres in barley, 1,125

;

acresin timothy, 568. In 1866 the yield wasas follows : Wheat, 500,000 bushels

;

oats, 250,000 bushels; barley, 200,000 bushels; corn, 150,000 bushels; beans,

170,000 pounds. Six flouring mills, six saw-mills, two planing mills, two dis-

.tilleries, one foundry, 52 threshing, heading and reaping machines.

The act of assembly of this Territory creating this county passed April 25,

1854. It then included all the territory between the Cascade mountains and
the Rocky mountains and the 46th and 49th parallels, excepting thereout a
fraction of Skamania and the county of Ivlikitat. Settlers were scattered through

this vast region, but so widely apart that no organization was at the time

.attempted. The Indian war of 1855-56 caused many to abandon the region.

At its close, Colonel Steptoe issued, to say the least, a most remarkable order
,

dated August 20; 1856, that “no emigrant or other white person, except the

Hudson’s Bay Company, or persons having ceded rights from the Indians, will

be permitted to settle or remain in the county.” This emanated from Major
General Wool, then commander of the Pacific military department. This decree

of expatriation and forbidding of settlement continued till the spring of 1859,
when Major Grier, United States dragoons, consented that the rich valley of the

Walla-Walla might be occupied by American settlers. Its growth and progress

dates from that period, and it is now the most populous and wealthy county in

the Territory.

The county seat is the city of Walla-Walla, the largest town in Washington
Territory. Post offices—Coppei, Mullan’s Bridge, Touchet, Wallula, all centres

of thriving settlements.
1-toads.—Wallula (the old Port Walla-Walla) was the point where the great

emigrant route coming into Oregon struck the Columbia river. It is now the

eastern terminus of usual steam navigation on the Columbia, though occasional

trips . at favorable stages of water are continued as far as White Bluffs. In
primeval days the emigrants continued down the river in boats or on a road along
the river to the Dalles^ In 1853, a road was constructed from this point, or

rather from the opposite side of the river, via Yakima valley and Nachess Pass,

to Fort Steilacoom, on Puget sound. A good wagon road, travelled daily by
coaches, connects it with Walla-Walla City, 30 miles east. During the past

year a road (Wastuckna wagon road) connects it with the forks of Mullan’s road
and the wagon road from Walla-Walla to Colville, insuring direct communica-
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lion from Wallula to Colville or Fort Benton. This road is in length 58 miles.

The distance via Walla-Walla, from Wallula to same point, was 100 miles.

Walla-Walla is a centre from which roads diverge in all directions, connect-

ing the settlements of the county with each other, and affording routes to Fort

Benton, on the Missouri, (by Mullan’s military road,) to Fort Colville, Lewiston,

and Boise, to Lake Pen d’Oreille, and to the rich mining regions of Montana.

Whatcom.

—

Population, 244
;
assessed value of property, $42,522 50; area,

4,300 square miles; organized by act of Washington legislature, March 9, 1854.

This is the northernmost of the Puget Sound counties. Within is Bellingham
bay, the shores of which are so noted for their extensive and valuable coal mines,

which are fully noticed in an article upon the coal fields of the Territory.

County seat, Whatcom
;
post offices, San Juan, on the disputed island of that

name, and Swinamish.
Yakima.—Population, 125; assessed value of property, $68,676 28; area,

7,000 square miles; organized under act of assembly of Washington legislature,

January 21, 1865. It embraces the Yakima valley proper lying between the

Wenachee river and the northern boundary of Klikitat county. This and the

neighboring valleys, passing under the general cognomen of the Yakima country,

are the best stock raising region in the Territory
;
fine soil, excellent grass, and

mild winters, with occasional very short feeding seasons, never exceeding between
one and two months. Several extensive stock ranches are already commenced,
and large bands of cattle are owned in this valley. The county seat is on Colonel

Thorp’s claim on the Yakima, near the month of the Atahnam, and not far from
the old Catholic mission. Thirty-five miles above, at the foot-hills of the Cas-

cade mountains, is the Kitatash valley, 40 miles in length and 15 in width, well

watered by the Yakima and its tributaries, abundantly though not heavily tim-

bered, and of excellent soil. The new road opened the past season from Seattle

through the Snoqualmie Pass runs through this valley, joins the Nachess mili-

tary road at Thorp’s, and as one road they continue to Wallula. The road from

the Dalles, Oregon, to the Wenachee, Pen d’Oreille, and mines of the upper

Columbia, crosses the Yakima river about 25 miles below Thorp’s, and passes

through the whole breadth of this county.

The post office for the county is the Dalles, Oregon, from which it is separated

by the Columbia river, the width of Klikitat county, the Simcoe mountains, and
the Yakima river. A county containing 200 inhabitants, with more induce-

ments for. immediate settlement than almost any portion of the Territory in con-

sequence of mineral resources, rich agricultural tracts, and salubrious climate,

ought to have one post office and one post route.

SECTION II.

MINERAL RESOURCES.
I

On the north side of the Columbia river from the Dalles the country is broken
and hilly to the Klikitat river, which empties into the Columbia above the

Dalles. In the Klikitat valley there is considerable farming, and a large

amount of grazing land, with small patches of pines and fir. The Cascade
range of mountains is well supplied with forests of pine and fir, except the highest

peaks, as Mount Adams, St. Helens, and Banier, which are covered with per-

petual snow, and consequently are entirely barren.

Along the foot of the mountains from the Dalles to the Kachess, the whole
country is volcanic, with no minerals of value. On the head of the South Fork
of Yakima river a conglomerate is found, composed of pebbles and boulders of

sandstone and granite, with small masses of quartz. When this has been di-sin-
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tegrated a trace of gold has been found. To the north of the Nachess quartz

veins exist, but they are generally small and barren. Gold is rarely, though
occasionally found in them. Further north, near lake Chelan, some diggings have
been discovered, which, however, did not pay wages.

On the Columbia river, above Priest rapids, a number of the bars paid fair

wages for a short time. The gold was very fine, and had evidently been moved
a long distance by the action of the water. The eastern slope of the Cascade
range in this Territory has been pretty thoroughly prospected for gold. Except
in the instances before mentioned, none has been found. There is a large amount
of good grazing and farming lands, but no mining. In the northeastern portions

of the Territory, about Fort Colville, mines have been worked, though not

profitably. In the regions adjacent to the Kocky mountains, doubtless good mines
will yet be found.

Coal.-

—

The appearance of veins and outcroppings of coal in almost every

section of the Territory west of the Cascade mountains indicates its very general

distribution and inexliaustive supply. It is found on the Columbia, as also upon
streams emptying directly into the Pacific

5
it appears at Clallam bay, just within

the Straits of Fuca
;
following round our inland sea, we find it in exhaustless

fields back of Seattle, then upon the Sto-lu-aua-mah, and at Bellingham bay, in

the extreme north. Its presence at intermediate sections within an area bounded by
the above designated points upon the Cowlitz and Skookum Chuck, the Chehalis,

and on the Dwamish, Black, and Green rivers attests its thorough and univer-

sal diffusing; the continuity of the strata through this whole region.

George Gibbs, favorably known to the scientific world, and highly regarded by
his fellow-citizens of his adopted Territory, thus alludes to the universality of

coal indications

:

The whole of this formation has been considered by geologists as tertiary, and the coal

as not belonging to the true coal. Be this as it may, its value for economical purpose is

unquestionable. Even that on the Cowlitz and Skookum Chuck, though inferior to the pro-

duct of the Dwamish and Bellingham bay mines, was abandoned only from its not being
accessible to tide-water.

A singular circumstance in connection with this subject has been noticed at the southern
end of Whidby's island. A crevice in the earth exists there, from w'hich smoke constantly

aseends, rising undoubtedly from the burning of a bed of coal or lignite beneath. The clay

around its edge is said to be baked of a brick red. It has been burning since the settlement

of the country, and is popularly called a volcano.
No scientific exploration whatever has been made of this region, nor even such an exami-

nation of particular beds as to justify any opinion respecting their value. Such experiments
as have been tried indicate that for steaming purposes the quality of the coal is very good,
but to what extent the beds can be worked is not settled. They appear on the edge of the

water, most of them not above the high tides of winter, and it would seem that they dip
slightly in shore, as well as in a direction parallel to it. From the appearance of upturned
edges of sandstone between high and low-water mark, it is conjectured that the coal extends
beneath the surface of the bay, and that to the north of it it will be perhaps found in place
and in the natural position of the strata. The formation commences at the Columbia river,

where lignite or brown coal is found in thin seams, and extends continuously northward to a
great distance, the quality of the coal improving in that direction.

Bellingham Bay Mines.—These mines are located in the extreme north of

the Territory, and have already acquired a wide-spread reputation, not only for

their extent, but also for the quality of the coal. In the fall of 1852. Captain
William Patti e, then engaged upon a contract to furnish the Hudson’s Bay Com-
pany with timber from Lopez island, crossed over to the shore of Bellingham
bay in search of suitable trees for his purpose

;
while walking along the beach,

he observed several seams of coal. Himself and two parties working with him
(Messrs. Morrison and Thomas) each immediately located adjoining claims of

160 acres, fronting upon the bay, under the provisions of the donation law, then
in force in this Territory. The northernmost one was taken byPattle; it is

next south of the claim on which the present town of Sehome is erected
;
the

other claims were taken in the order named.
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Messrs. Pattle, Morrison & Thomas leased these claims to a San Francisco
company, who sent Captain William A. Howard (now of the United States

revenue service on duty at Sitka) to the hay as superintendent. A vein was
opened on the “ Morrison claim/7 called the Ma-moosie mine/7 from which a cargo
of 150 tons was taken out, when the enterprise was abandoned. George Gibbs,

esq., the geologist of the western branch of the Northern Pacific Railroad Explo-
ration, thus speaks of it, March 1

,
1854 :

The seam which had been most worked, that known as the Ma-moosie mine, was altogether
eight feet through, but divided by three feet of clay and slate, leaving only an equal amount
of workable coal. A drift had been carried in about 175 feet, the quality improving somewhat.
About 150 tons only had been got out, which was mostly on board a vessel bound to San
Francisco.

The “Pattle claim 77 has upon it a vein 11 feet thick. No attempts, however,
have been made to develop it, except that Captain Pattle himself took out by
hand a small quantity of coal. The claim now belongs to Reuben L. Hoyle, esq.,

of Whidbv’s island. The “Thomas claim 77
is settled upon by Daniel W. Harris,

who has occupied it since its abandonment by Thomas. In it are two seams
visible from the beach. No real attempt at work has ever been done upon this

claim.

In 1860, Morrison sold his claim to Charles E. Richards, esq., (to whom as

assignee the United States government issued patent in 1866.) In 1860, Mr.
Richards associated with him several gentlemen under the name of the Union
Coal Company. They opened a vein and sunk a shaft about 100 feet. The
vein worked was but two feet in thickness, although there was another of

eight or nine feet upon the claim. That company took out and shipped to San
Francisco an aggregate of about 2,500 tons. This claim has lately been trans-

ferred to a company in New York, who propose the present fall to commence a
thorough system of operations.

The mine of the Bellingham Bay Company is the mine upon which the repu-

tation of this whole region has heretofore depended. It is situate between the

towns of Sehome and /Yhateom, on the shore of the bay, about two miles north

and east of Pattle’s discovery. The vein had been laid bare by the blowing
down of a large tree. Claims were at once taken by the discoverers, Messrs.

Brown and Hewitt, in the fall of 1853. Late that fall several gentlemen of

San Francisco formed the Bellingham Bay Company, and sent Captain W. H.
Fauntleroy and Calhoun Benliam, esq., to examine the mines. They purchased

the two claims for $18,000. Colonel E. C. Fitzliugh, afterwards judge of the

supreme court of this Territory, was for several years the superintendent, and up
to 1860 the shipment of coal to San Francisco averaged about 500 tons per year.

In 1860 the old Bellingham Bay Company leased these mines to Moody and
Sinclair, granting to the lessees the privilege of taking out 1,000 tons per month.

But the yield exceeded that quantity; their exportation the first year amounted
to not less than 15,000 tons, which gradually increased each subsequent year,

In 1866 the present management commenced, with Colonel A. Hayward, the

modern Croesus, holding the controling interest. R. E. Myers, esq., is resident

superintendent. The delays in the fall of 1866, incident to the change of man-
agers, caused a suspension of active mining operations. By the time matters

were satisfactorily adjusted the mine took fire, the extinguishment of which pre-

vented the resumption of mining till June, 1867. Indeed, now (September 1)

the lower gallery is not yet completely pumped out. This company own about

3,000 acres of land in compact form, and have expended in improvements not

less than $100,000. The shaft. is about 500 feet deep, the slope at an angle of

45°, decreasing as you descend
;
the first gallery 300 feet down, and the one

mow being worked extends some 600 yards. The lower gallery, which is still

being pumped out, (though in it operations will soon be, if they are not already.
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renewed,) lias been worked to tbe distance of 600 yards. It is in contemplation

this fall to widen the slope to admit a double track, enabling the simultaneous

descent and ascent of cars into and from the mine. About 100 tons per day are

now being taken out, but arrangements are in progress by which the daily yield

will be increased to 400 tons. The present cost per ton to put on shipboard is

about $3. Practical miners express the opinion that if the claim was worked
further from the beach there would be less slate, the coal would be clearer, and
the expense per ton could be materially reduced by the cleaning process being

rendered unnecessary.

Mr. John Hewston, well known on the Pacific coast as a leading chemist,

analyzed this coal in October, 1858. The following is his report:

Specific gravity L 309
Water (hygroscopic) . . . . „ , 5. 60 per cent.

Dry coal 94. 40

The dry coal consists of

—

Carbon .j 74.41
Hydrogen 4.63
Oxygen, nitrogen, and sulphur 17.61
Ashes (red) ... 3. 35

100.00
Amount of coke procured 62.60 per cent.

Subjoined is a copy of the analysis of various samples of Welsh, Newcastle, and Scotch
coals, with which it will be seen the analysis of the sample from Bellingham bay compares
very favorably

:

oiiiooqg end 41 .nso'a toy ovnii I ibhiw sIboo

Locality or name of coal.

’>

to

o
g
‘o

Pi
O
,Q

d
o
to
o
1-1

Oxygen,

sulphur

and

nitrogen.

02
03

© ~
M £C o
o «

°§
+- 03

fl
03

o
Ps
xn

J-t

03

Q a
2

03 O
Ph—'

WELCH.

Aberdare Co’s Methyr 1.31 88. 28 4. 24 4. 22

. aodiBi

3.16 85.83
Nixon’s Met.hyr 1. 31 90.27 4. 12 4.36 1.25 79. 11

NEWCASTLE COALS.

Newcastle Hartley 1. 29 81.81 5. 50 5.55 7.14 64. 61

Healey’s Hartley 1.31 80. 26 5. 28 5.34 9. 12 72. 31
Bates’ West Hartley ....

West Hartley Main
1. 25 80. 61 5.26 9. 88 4. 25
1.25 81.85 5. 29 10. 35 2.51 59. 20
1.23 80.75 5. 04 ia 36 3. 85 '

.

Hastings’ Hartley ...I
yrt. f

‘.'rc . rJ-.f

1.25 82.24 5.42 9.40 2.94 55.60

SCOTCH.

Wailsend Elgin Vein 1. 20 76.09 5.22 7.99 10.70 58.45
Dalkeith Coronation Vein 1. 31 76. 94 5. 20 14. 75 3. 10 53. 05
Dalkeith Jewel Vein 1. 28 74.55 5. 14 15.94 4.37 49. 80

Bellingham Bay 1. 31 74.41 4.63 17.61 3. 35 62.66

OiiJ nr anmi si j.»0£iaqo

efij aadhoaeb ami) ail .aaiov oaoill 'io no

boo d:

hualnu
r

*
gUOTOli

rriiftW

tnoigoioog

'/tirprroYjs
(
on

neivtfcm a bn
e bar won yd btahavo ,atads anolsbaea ha& i

o bo'i ,oi doo rfiiw baeioqa-iQfni toot 06
> asomiouii a-iiiWf. oil:— iloiid-oiil ^abhuis jul fxioroll u'i L

) 9ifu.Il j: ?.u iiuoi nodw ,!uoo edT .tool aunt ot
'

a iroioTo! IIk moil oo'f! yLtooliou ?.i bun ,’iobriio <

ion



WEST OF THE ROCKY MOUNTAINS. 571
'

The test for the calorific value of this sample of coal shows it to compare very favorably
with the same coals, as will be seen by reference t® the following’ table

:

Name and locality of coal.

Pounds of water
which 1 pound
of coal is capa-
ble of elevating
from 38° to 212°
Fahrenheit.

Pounds of water
which 1 pound
of coal is capa-
ble of evapor-
ating from 212°
Fahrenheit.

WELCH.

Abcrdare Co’s Methyr 77. 11 14.37

NEWCASTLE COALS.

Newcastle Hartley 72. 00 13. 42
Carr’s Hartley _ 69. 83 13 0]

Healy’s Hartley 68.61 12. 78
Steamboat Wallsend 65. 08 12. 13

SCOTCH.

Wellwood 64 13 11. 94
Eglinton 54.96 10.24

Bellingham Bay 59. 90 11. 17

Sto-lu-aua-mah Coal.—This exists in workable seams, but at present

seems inaccessible to market. A specimen was sent by Commodore C. W.
Skinner, United States navy, to Professor Walter It. Johnson for analysis.

That distinguished chemist thus speaks of it

:

It seems to be one of the finest American coals which I have yet seen. It has a specific

gravity of 1.315, and will weigh, in the merchantable state, from 51 to 55 pounds per cubic
foot, according to size of lumps, and will require on board a steamer about 42} feet of space
to stow one gross ton. It is of brilliant lustre, wholly free from liability to soil. It is com-
posed of

—

Volatile matter 40. 36
Fixed carbon . . 56. 84
Earthy matter 2.80

100.00

After the luminous flame ceases the coke burns with a bright glow, and leaves a light

brick red, or salmon-colored ash.

In coking, the coal scarcely increases in bulk, has no tendency to agglutinate, and conse-

quently preserves an open 'fire, burning freely, and does not cover itself with ashes to such a
degree as materially to obstruct the combustion. I suspect the specimen sent to have been
taken from near the outcrop of the bed. If so, we may reasonably expect that, when pur-

sued under greater covering, the amount of illuminating gas given out will be greater than
was shown by this specimen. The coal seems to be nearly free from sulphur. The ratio of

its fixed to its volatile combustible matter is 1.4 to 1, and, under a well-constructed boiler,

ought to produce from seven and a half to eight and a half pounds of steam from 2.12° to

one pound of coal burned.

The Skookum Chuck Coal Fields.—Tlie late Dr. It. H. Bigelow, who
was thoroughly conversant with coal, and afterwards opened a mine in the

vicinity of Seattle, made an examination of these veins. He thus describes the

geological position of the coal

:

Resting upon argillaceous and sandstone shale, overlaid by new red sandstone, averaging

(sandstone and earth) 30 to 50 feet thick, interspersed with ochre, red chalk, and a grayish-

brown clay—such as is used in Europe for making fire-brick— the average thickness of the

coal strata being from tour to nine feet. The coal, when ignited, retains a flame of the

greatest fervency, leaves no cinder, and is perfectly free from all foreign substances.

Clallam Bay Mine, sometimes called the Thorndike mine, after its dis-

coverer, Captain J. K. Thorndike, formerly of Port Ludlow, Washington Ter-

ritory, is situated on the Straits of Fuca, about midway between Pillar bay and
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Clallam bay, 23 miles east of Cape Flattery. Captain Thorndike thus describes

his discovery

:

The height of the mountain is from 1,000 to 1,200 feet ; the formation is sandstone. Six

leads of coal, ranging in thickness from one to three feet, dip 10 degrees, distance between
coal leads ranging from 12 to 100 feet. From high-water mark, 30 feet

;
to low-water mark,

150 feet. From coal leads to five fathoms’ water, about 600 feet.

An officer on the United States steamer Massachusetts thus speaks of the

character of this coal

:

I find it superior to any coal I have seen on this coast, with one exception—that is its

rapidity of combustion. It leaves about five per cent, of clinker, which, with proper tools,

can easily be removed from the grates. The weight is 47 pounds per cubic foot, and deposits,

including clinker, about 30 per cent, by measure. It compares with Cumberland coal for

weight against equal bulk as 8 to 10 ; evaporative efficiency, 6 to 10.

An analysis of a specimen of this coal by Professors J. II. Alexander and
Campbell Morfitt exhibits the following result

:

Specific gravity, at 62c Fahrenheit 1.316
Carbon, volatile and fixed — 0.69272
Hydrogen - 0. 06778
Sulphur, volatile 0.03402
Oxygen, nitrogen 0. 12048
Ash l

.“.
?
7.. 0. 08500

otni hiilUum Ji o'lorfy/ ot flucd itmo 1.00000

This mine is now being worked under the auspices of a California company,
and but recently a cargo of 450 tons was shipped to San Francisco. The great

drawback here is the absence of any harbor or good anchorage.*

Seattle Mine.—The extensive coal fields in the immediate vicinity of the

flourishing town of Seattle are now commanding great attention. The earliest

attempted development was in 1854, upon what is known as the Bigelow mine,

on Black river, about 10 miles from Seattle in a direct line. This mine is

accessible by light-draught steamers to within several hundred feet. It was
recently purchased by S. B. Hinds and Company, an enterprising firm at Seattle,

who have commenced active operations towards its development. All work upon
it had been suspended for years before the death of its original owners, Dr. R.

H, Bigelow. A shaft is being sunk, which will reach the coal at the depth of

70 feet, from the mouth of which, by a chute, the coal can be directly laden into

scows or barges. The vein at the croppings is 23 feet thick, mostly clean, pure

coal, mixed with dirt on the sides, but to all appearances free from slate or sul-

phur. No analysis has been made, but smiths who have used it pronounce it

superior, for their purposes, to any coal obtainable on this coast, though inferior

to the Cumberland. It burns up very clean, leaving nothing but a clear white

ash, with no clinkers.

Lake Washington Coal Fields.—These mines, which are now attracting

so much interest, are situated from two to three miles east of Lake Washington,
and are distant from Seattle in a direct southeast line eight or nine miles. Coal
of the same character is also found in the Squak valley, some three or four miles

southeast of Lake Washington
;
in fact, through this whole region, for some miles

distant. By some these seams are regarded as continuous. But the country lying

between is rugged and mountainous, and it may be found that the basins are

separate, though without doubt they were originally the same deposit. The

* George Davidson, esq., in his Directory of the Pacific Coast, thus describes this bay

:

“ The shore-line is nearly straight, bluff, and bordered by rocks, with an occasional stretch

of sandy beach. The bay is at the western termination of a high, bold, wooded ridge, run-
ning parallel to the shore, with an almost perpendicular water-face, and falling away rapidly
inshore. This easily recognized ridge is about 1,000 feet high and seven miles long. The
water along the face of this ridge is very deep, and the bottom rocky and irregular. * * *

Off the mine, at the distance of a cable’s length, a depth of 35 fathoms is found, with a
swell upon the rocks sufficient to destroy any boat loading there.”
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Rev. George F. Whitworth, a gentleman of scientific culture, whose judgment is

entitled to great respect, thus speaks of these mines

:

The coal is found in what I take to be the tertiary formation. It is not as solid as the

Cumberland coal, nor is it of the same specific gravity
;
but it should be borne in mind that

all the coal as yet taken out is little better than mere outcroppings. Some of the very first

coal taken out, upon being tested, was found of the specific gravity of 1.178, while similar

samples from the Nanaino at the time of its opening were 1.04. The later coal, from the

deep of the seam where it is now worked, is 1.25. A similar increase may bo expected as

this coal is more deeply worked. It is remarkably clean, is a jet black, and as we advance
along the seam is becoming much harder. Some of it seems to be nearly as hard as anthra-

cite. It burns with a clear flame, does not emit the black smoke so common to other coals

on the coast, and so far as tried it is pronounced superior for purposes of steam. Its heating
pow'er seems to be very great. It burns up thoroughly, making no clinker, and leaving a

very small proportion of ashes.

Competent engineers, employed in the navigation of these waters and in found-

ries connected with our large mills, speak of this coal as “kindling quickly,

burning freely and clean, emitting a strong heat, making little or no clinkers,

and leaving about 10 per cent, in ashes.” One of them, an old engineer, says

:

“ For steaming I prefer it to any coal I have as yet tried on the Pacific coast.”

Two companies have been incorporated for the purpose of working these mines.

The first, called the “ Coal Creek Road Company,” derive their act of incorpo-

ration from the legislative assembly, with right of way to build a rail or tram-

road from their mine upon Coal creek along its bank to where it empties into

Lake Washington, (distance three miles.) The capital stock, in shares of $200
each, may be increased from $5,000 to $500,000. The mine of this company is

on a quarter section of land, distant in a direct line from Seattle about eight miles.

The Lake Washington Coal Company, incorporated under the general incorpo-

ration law of the Territory, own three quarter sections, adjoining the claim of

the Coal Creek Company. Capital stock $500,000, divided into shares of $100
each.

Mr. Whitworth’s description of the mines of the latter company will give a
general idea of all these mines. He says

:

We have four seams of coal, but have only opened two of them at a point where they crop
out on the creek, and have only penetrated them on a level from 30 to 50 feet from the

entrance. So far as wo have gone there is very little lying above where we have worked,
hence no great amount of pressure, but with every seam we have a good floor, and covering
of sandstone. They all dip at the same angle 38° toward the north, and their general direc-

tion is from east to west. The seams we are working would bo counted as the second and
fourth in the series, the latter being the furthest down the creek, but is the highest in the

strata, and consequently the latest in formation. This seam is about seven feet thick, but
has from one to two feet of slate or fire-clay, which separates quite freely from the coal in the

process of mining, leaving about five feet of pure coal. Seam No. 2 is about 10 feet thick,

and has only one or two thin streaks of clay of about half an inch thick, which also sepa-

rates from the coal in mining, giving over nine feet of pure coal to the seam. The coal in

each seam is very similar, but that in No. 2 is deemed the better. The other seams have not

been worked, but judging from the outcrop are similar both in size and quality to the other

two. I am, however, of the opinion that whence get to work at seam No. 1, which is geo-

logically 500 feet below the others, it will be found really superior to any of them.

The attempt has been made to exhibit the character of coal as it is found in

several localities remote from each other. That there is good coal universally

diffused, in quantities inexhaustible and generally accessible for transportation,

cannot be doubted. Capital and energy arc all that are requisite to develop

these boundless sources of wealth. Nature has made the Territory the “Penn-
sylvania” of the Pacific. Possessed of such a resource, there can bo no cause

for discouragement as to the future prominence, wealth, and importance of the

Territory of Washington.
Ship-building.

—

Mr. Joseph Cushman, receiver of public moneys at Olym-
pia, has kindly furnished the following data in reference to the resources of Puget
sound

:

The time is not far distant when nearly all the ship-builcling on the Pacific
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coast will be done on the shores of Puget sound. No other place has the same
natural advantages for building either sail or steam vessels. From the Cascade

range to the Pacific, comprising about one-half of Washington Territory, the

surface is densely covered with the finest forest growth in the world
;
some of

the trees, straight as an arrow, are 400 feet in height, and 14 feet in diameter

near the ground. Varieties of the fir predominate, interspersed with spruce,

hemlock, tamarack, white cedar, maple, ash, white oak, and on some of the moun-
tain slopes white pine.

The yellow7 fir (cibier Douglasii) is a 'tree peculiar to the north Pacific coast

from the 42d parallel to Alaska, and is only found east of the Cascade range

north of the boundary of 49°. This is principally the timber used at the sawr-mills

on the sound, and is both strong and durable; in fact, it is the strongest timber

on the coast, both in perpendicular pressure and horizontal strain.* It is dura-

ble for ship frames, decks, outside plank, and spars, and will hold fostering bet-

ter and longer than the common acidulous oak. The abundance of timber, coal,

water-power, and iron ore in the vicinity of navigable waters, together with fine

harbors, large saw-mills, temperate climate, and natural facilities for manufac-
turing cordage, all clearly indicate that the Puget sound country wall soon occupy
a prominent position in ship-building. Pritisli Columbia and Vancouver’s island

can be the only possible rivals on this coast, and their vessels can only freight

coastwise in British ports. Their facilities for sliip-building may be a good argu-

ment for annexation, but not proper to discourse here. On the waters south of

Port Townsend, what is generally called Puget sound, probably about 50 sea-

going vessels have thus far been built. Some of them are fine steamers. Several

schooners are now on the stocks, to be launched this autumn. Some 10 or 12 ves-

sels will be built the next year, including two or three barks for the San Francisco

lumber trade. Four or five hundred schooners, averaging 100 tons burden each,

will be wanted for the northern cod fisheries; say 30 or 40 ships for the northern

whaling fleet, and 30 or 40 more ships for the coal and lumber trade from the

sound. Nowhere can these vessels be built so cheaply as where the timber costs

a mere nothing, and where all other natural facilities exist. Capital only is

wanted, and that will naturally seek its ovm best interests
;

skilled labor also

will seek its own reward
;
so that it is hazarding little to predict that ship-build-

ing will be one of the great interests of Washington Territory.

Puget Sound and the Northern Fisheries.—Prominent among the

resources of tlio Puget sound country is the building of fishing schooners and
using them in the northern cod fisheries.

The cod and halibut banks in the north Pacific, both on the Asiatic and Ameri-
can coasts, and also around the intervening islands, are known to be numerous,
and fish abundant.

The market for cured fish will increase with the supply. Five hundred
schooners, averaging 100 tons burden each, and employing 5,000 men, engaged
in the fishing business, with more than ordinary fisherman’s luck, would not

over supply the Pacific market. San Francisco would, of course, be the whole-

sale centre of trade and supply for California and other mining countries, the

Pacific islands and fleet, Hongkong and other Asiatic ports, and all ports south

to Valparaiso. Decayed codfish via the Horn will no longer bo a marketable
article in San Francisco. The Atlantic cod fleet, American, English, and French,

number some 3,000 vessels, manned with about 30,000 men; yet the price of

* Experiments made by the French authorities in the imperial dock-yard at Toulon (see

Forbes’s Vancouver's Island, p. 62, and appendix to same, p. 14) show that masts from
Vancouver’s island are superior to the best class of Eiga spars. The report of the French
engineers, which is equally applicable to the masts and spars of Puget sound, says: “The
principal quality of these woods is a flexibility and tenacity of fibre rarely met with in trees so

aged ; they may be bent and twisted several times in contrary directions without breaking,”
and possess other rare qualities, such as “exceptional dimensions, strength, lightness, absence
of knots, &c.”
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dry and pickled fish, has been gradually rising for the last 15 years, and this, too,

under the bounty act of Congress and the reciprocity treaty with Great Britain.

The main eastern cod-fisliing fleet lies at anchor in the eternal fogs of the

Grand banks, in the track of nearly all vessels running between the eastern States

and Europe. Owing to collisions and stormy seas on a rock-bound coast, and

various other causes, the eastern fishing business is far more perilous to life than

either the whaling or merchant service. It is not so on the waters of the north

Pacific. Storms there are unfrequent during the fishing season, from April to

September, and the climate is more mild and equable than on the eastern coast

10 degrees further south.

Puget sound has unrivalled advantages for prosecuting the cod and halibut

fisheries at the north. No other locality except Vancouveris island has similar

advantages, and their fish would be subject to heavy duties in American ports.

With no rivalry from the east or elsewhere
;
with abundance of fish, unfrequent

storms during the fishing season, the best climate to cure fish, safe harbors, salt

by the cargo at a comparatively low price, and all the requisite provisions for an
outfit, it is scarcely possible to overrate the advantages of this region as the

centre of the great fishery of the north Pacific. The sound waters are full of

clams and small fish for bait. Good ship timber can be had near the shores for

the mere cost of cutting.

Situated only a few days’ sail from the best fishing grounds, the sound must
become the main depot of business. Fish cannot be properly dried and cured

either in Russian America or California ,* the climate of the former being change-

able and too damp, and the latter too hot and dry. There is a large population

of Fish Indians* jxfih on the sound and in Russian America, or Alaska, who will

make good sailors and fishermen.

Finally, the market is extensive and highly remunerative. What more could

be desired for the successful prosecution of the business ? Fishermen make good
sailors

;
the cabin of the fishing smack is the school-house of the ocean. The

full development of this important branch of industry will be a great benefit to

the sound country, to the whole coast, to the shipping interest, and to the gov-

ernment as a great means of offence and defence during a war with any mari-

time nation.

* What Mr. Forbes says in reference to the fisheries of Vancouver’s island is generally

applicable on this coast. The business of fishing forms “an exceptional case as regards
Indian labor, for in such an occupation as this the natives will work freely and better than a
white man. Salmon, cod, halibut, sturgeon, herring, enlachon, &c., may all be caught in

great quantities and prepared for export.” (Vancouver’s Island, its Resources, &c., by
Charles Forbes, esq., M. D., M. R. C. S., p. 62.1
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OREGON.
SECTION I.

BOUNDARIES, SUBDIVISIONS, NAVIGABLE RIVERS, AND TOWNS.

In describing the boundary lines of tliis State, we cannot do better than quote

from the recent report of the Commissioner of the General Land Office

:

Oregon has California on the south and Washington Territory on the north, extending
from the Pacific ocean to Snake river, the latter constituting a part of its eastern boundary.
It is 350 miles long from east to west, and 275 wide from north to south, containing 95,274
square miles, or GO,975,300 acres, being about half as large as the State of California,

The Coast mountains and the Sierra Nevada, traversing California, continue northward
through Oregon ; the latter, after leaving California, are named the Cascades. Near the
southern boundary the chain throws off a branch called the Blue mountains, which extends
northeastwardly through the State, passing into Washington and Idaho.
The course of the Cascades through the State is generally parallel with the shore of the

Pacific, and distant therefrom an average of 1 10 miles. In California the direction of the
Coast mountains and coast valleys is that of general parallelism with the sea-shore ; the moun-
tains sometimes approaching close to the shore and then receding miles from it, leaving belts

of arable land between them and the ocean In Oregon the Coast range consists of a series

of high lands running at right angles with the shore, with valleys and rivers between the
numerous spurs having the same general direction as the highlands.
In reference to climate and agricultural capacities, Oregon may be divided into two distinct

parts, the eastern and western, lying respectively on the east and west sides of the Cascades.
Western Oregon, the portion of the State first settled, and containing the great prepon-

derance of its present population, is 275 miles in length, with an average width of 1 1U, being
nearly one-third of the whole State, and contains about 31,000 square miles, or nearly
20,000,000 acres, all of which is valuable for agriculture, for grazing, or for timber-growing,
excepting the crests of some of the highest mountains. It is more than four times as large

as Massachusetts, nearly three times as large as Maryland, and is greater in extent than the

United areas of Maryland, New Jersey, Massachusetts, and Rhode Island.

Subdivisions.—Oregon is divided into 22 counties. The general character-

istics, boundary lines, population, &c., of each county, are thus given in McCor-
mick’s Directory

:

Baker County is situated east of the Cascade mountains, embracing within its bounda-
ries large tracts of excellent agricultural land, together with numerous valuable mining claims
which are annually being developed. County seat, Auburn.
Benton County contains an area of about 1,556 square miles, and is bounded on the

north by Polk county, on the south by Lane, on the east by the Willamette river, and on
the west by the Pacific ocean. Number of legal voters, 950. County seat, Corvallis.

Columbia County is bounded on the north and east by the Columbia river, on the south
by Washington and Multnomah counties, and on the west by Clatsop county. According
to the late census, it contains a population of 449, viz : males, 297 ; females, 152. Number
of voters, 173. Acres of land under cultivation, 745. The total value of assessable property
in the county is $159,970. County seat, St. Helens.
Clackamas County is bounded on the north by Multnomah, on the east by the Cascade

mountains, on the south by Marion and on the west by Washington and Multnomah. Popu-
lation, 4,144. County seat, Oregon City.

The establishment of a woollen factory and a paper mill at Oregon City has proved bene-
ficial to its progress. Number of legal voters in the county, 1,242. Number of males, 2,448

;

females, 1,696. Acres of land under cultivation, 6,092. Value of assessable property,

$1,605,594.
Clatsop County contains a population of 689, viz: males, 388; females, 301. Voters,

179. Acres of land under cultivation, 760. Value of assessable property, $280,000. County
seat, Astoria.

Curry County is situated in the extreme southwestern portion of the State, and contains
a population of 389, viz: males, 224; females, 165. Number of voters, 105. Number of
acres of land under cultivation, 400. Value of assessable property, $100,600. Large quan-
tities of good land, suitable for cultivation, remain unoccupied in this county. A new mining
district has recently been opened near the mouth of Rogue river, where hundreds of men can
find employment during eight months of the year. ' County seat, Ellensburg.
Coos County is situate in the southern portion of the State, on the coast, between Douglas
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anct Curry counties. The population, according to the late census, is 1,024, viz :*males, 637 :

females, 387. Number of voters, 313. Acres of land under cultivation, 950. Value of

assessable property in the county, $200, OOO. County seat, Empire City.

Douglas County contains a population of about 4,000, viz : males, 2,250 ; females, 1,750.

Number of voters, 1,139. Number of acres of land under cultivation, 21,404. Value of

assessable property, $1,331,208. County seat, Roseburg.
Grant County contains a population of 2,250, viz : males, 2,000 ; females, 250. Num-

ber of voters, J
,
300. Acres of land under cultivation, 5,000. Value of-assessable property,

$295,000. County seat, Canyon City.

Jackson County is situate in the southern portion of the State, akd contains within its

boundaries rich -gold mines, which give employment to a large number of its citizens. The
population of the county is 2,955, viz: males, 1,755; females, 1,200. Number of voters,

1,253. Acres of land under cultivation, 13,901. Value of assessable property, $1,298,465.
County seat, Jacksonville.

Josephine County is situate in the southern portion of Oregon, between Jackson and
Curry counties, and contains a population of about 2,000. The assessable property in the

county is estimated at $300,000. County seat, Kerbyville.
Lane County is situate in the central portion of the State, extending from the Pacific

ocean to the Cascade range. The population of this county is 5,527, viz : males, 3,077 ;

females, 2,450. Number of legal voters, 1,318. Acres of land under cultivation, 30,683.
Value of assessable property, $3,000,000. County seat, Eugene City.

Linn County is situate north of Lane, and contains a population of 7,709, being an increase

of 937 since 1866. In 1850 the population of this county was only 994, Linn county con-

tains an area of 877 square miles, or 561,200 acres. Number of males in the County, 4,235;
females, 3,474. Voters, 2,250. Acres of land under cultivation, 49,405. Value of assessa-

ble property, $2,500,000. During 1865 a splendid brick court-house rvas erected at Albany,
the county seat, at a cost of $31,000. The post offices in this county are Albany, Peoria,

Lebanon, Scio, Brownsville, Pine, and Harrisburg.
Marion County contains a population of about 9,000. County seat, Salem.
Multnomah County is situate on the banks of the Willamette river, in the northern

•portion of the State, and is the wealthiest county in Oregon. It contains a. population of

7,000, viz: males, 4,020; females, 2,980. Number of voters, 1,723. Males under 21, 1,540.

Acres of land under cultivation, 4,05L The total value of assessable property is !$‘l ,517,291

.

Since 1865 the population has increased 1,086. Portland, the county scat, is the principal
city in the Statp. During the past year a new court-house has been erected at a cost of

$100,000. Numerous brick buildings and dwelling-houses have Also been constructed, and
the city wears an aspect of general prosperity.

Polk County contains a population of 4,993, viz : males, 2,788 ;
females, 2,205. Number

of voters, 1,125. Acres of land under cultivation, 90,127. Value of assessable property in

the county, $1,033,179. County seat, Dallas.
Tiliamook County csntains a population of about 300.

Union-Cotjnty is -situate east of the Cascade range of mountains, and contains a popu-
lation of about 2,000. Number of voters, 705. County seat, Le Grande.

'

Umatilla County contains a population of 1,805, viz: males, 1,049: females, $56.
Number of voters, 797. Acres of land under cultivation, 5,770. Value of assessable prop-
erty, $887,148.
Wasco County contains a population of 1,898, viz: males', 1,092: females, 808, Num-

ber of voters, 604. Value of assessable property, $1,771,420. County seat, Dalles.;
1

Washington County contains a population of 3,491, viz
1

: males, 1,903; females, 1,578.

Number of voters, 824, being an increase of 120 since 1865. Acres of land under’ culijiva-

tion, 14,224. County seat, Hillsboro’.

Yamhill County contains a population of 4,018., viz: males, ,2,200 ; females, 1,818.

Number of voters, 1,082. Acres of laud under cultivation, 26,343. Value of assessable

property, $1,000,000. County seat, Lafayette.

37,„.r mv,. ir,n v,. f r;;n a him
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Census of Oregon in 1885.

Counties.

Humber

of

legal

voters.

Males

21

and

up-

ward.

Males

under

21

and

over

10.

Males

under

10.

Females

18

and

upward.

Females

under

18

and

over

10.

Females

under

10.

Total

population.

Benton 739 744 682 599 525 270 533 3, 353Baker 413 419 60 105 126 37 110 ' 857
Clackamas 903 898 507 701 719 360 617 3, 802Columbia 132 136 55 65 78 46 48 '423
Clatsop 197 218 71 99 143 57 101 689
Curry 114 lir 20 58 45 20 46 306
Coos 197 225 28 85 97 30 86 551
Douglas 939 947 419 719 614 329 681 3, 7C6Grant 1, 402 1, 592 101 137 202 54 107 2,193
Jackson 976 979 261 515 512 196 492 2; 955
Josephine 328 349 44 118 127 35 119 792
Linn 1,867 1, 885 900 1,450 1,370 741 1,363 7, 7C9
Lane 1,318 1,322 645 1,110 899 489 1,062 5, 537
Marion 2, 004 2, C40 932 1,536 1,612 791 1,460 8, 371Multnomah 1,723 1, 866 453 1,087 1,464 497 1,019 6,386
Polk 944 957 490 841 731 397 677 4

,
093

Tiliamook 64 64 18 36 37 22 34 '211
Umatilla 660 749 158 142 326 99 331 1,805
Union 791 841 205 350 336 240 362 2, 334Wasco 604 613 135 344 369 109 328 1,898
Washington 704 735 350 613 588 307 513 3, 106
Yamhill 978 998 442 7C6 778 323 771 ' 4

,
018

Total 17, 997 18, 694 6, 976 11,416 11, 695 5, 449 10, 860 *65, 090

*Esthnated population January, 1868, 78,000.

Navigable Rivees*—Tlie Columbia, Willamette, Snake river, and Pen
d’Oreille or Clark’s Pork are the four principal navigable rivers, to which may
be added the names of rivers navigated for short distances during the season of
high water, as follows:. Cowlitz river, emptying into the Columbia; Yamhill,
Tualitin, and Santiam, emptying into the Willamette

;
and Clearwater, emptying

into the Snake river. All these rivers have been, and are now being’, success-
fully navigated by steamers.

The Columbia is the principal river, and is obstructed at different points by
falls and rapids of such a character as to prevent its continued navigation. This
great river is divided into four navigable sections. The first is from its mouth
to the Cascades, a distance of ICO miles. As far up as the mouth of the Willa-
mette it is a broad, deep river, navigable at all seasons by the largest vessels
that cross the bar at its mouth. The obstruction to navigation at the Cascades
is of such a character as to make a portage of six miles necessary. This portage
is now made by means of a railroad stocked with excellent locomotives and
gars. The second section of the Columbia is from Cascades to Dalles, a dis-
tance of 50 miles, through the Cascade range of mountains. Here is another
obstruction to navigation, known as the Great Dalles of the Columbia, This
makes a second portage necessary, and is at present accomplished by means of
14'upiles of railway, equal in character to the road at the Cascades. ' The third
section of the Columbia reaches from the Dalles (or Celilo) to Priest’s rapids, a
distance of 185 miles. Prom Priest’s rapids to Fort Colville, a distance of
about 100 miles, the river is so frequently obstructed with rapids that the navi-
gation,has never been attempted. Beyond Fort Colville, for a distance of 250
miles into British Columbia, this great river is navigable, and is now being
navigated by an American steamer of about 100 tons capacity.

Snake river empties into the Columbia about 12 miles north of old Fort Walla-

I am indebted to Mr. J. C. Ainsworth, president of the Oregon, Steam Navigation Com-
pany, foi the data furnished on this subject. It was prepared by Mr. Ainsworth in answer
to questions in writing submitted by me during a visit to Portland in August, 1867.—J. R. B.
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Walla, and is navigable as high up as Lewiston, in Idaho, a distance of 160
miles. I rom this point, in ascending Snake river, you go almost due south, and
for an additional distance of 150 miles little or nothing is known of the river,
except that it passes through a chain of high mountains, and is so obstructed
with rapids and falls as to make navigation impossible; but from above this
chain ot mountains, continuing in a southerly direction, the river is navigable a
distance of 150 miles. A fine steamer of 200 tons capacity is now on this sec-
tion of the river, and has succeeded in reaching a point within 30 miles of the
Great Salmon h alls. By the use of this boat and the navigation of Salt Lake
(which is said to be practicable) the land travel from Great Salt Lake City to
Portland in Oregon would be reduced to about 400 miles.

I en d Oreille river, or Clark’s Pork of the Columbia, is navigable from foot
of Pen d’Oreille lake to mouth of Jako, a distance of about 225 miles. Three
fine steamers are now running from foot of the lake to Thompson’s Palls, a dis-
tance of about 150 miles. Two short portages, of less than seven miles in all,

ai'e made to connect these boats, One more boat, above Thompson’s Falls, will
enable the traveller to reach a point within 125 miles of Fort Benton, on the
Missouri.

I he distance from the main Columbia to Pen d’Oreille lake is 160 miles,
over a good wagon road. Thus the navigable waters of the Columbia and
Missouri rivers are only separated by 360 miles of land travel, wThich can be
reduced, by adding a fourth boat on Clark’s Pork, to 285 miles.
The Willamette river is navigable from its mdutli to Eugene city, a distance

of about 200 miles. The only obstruction to the navigation of this river is a
forty-foot fall at Oregon City, making a portage of one mile necessary.

I here are, in all, some 30 river steamers navigating the waters above named,
with an average carrying capacity of about 125 tons each, and employed as fol-
lows, to wit: semi-weekly from 'Portland to Astoria; til-weekly from Portland
to Monticello; daily from Portland to Dalles

;
tri-weekly from Dalles to Wal-

lula; semi-weekly from Wallula to Lewiston; once a week from Port Colville
to La Porte, in British Columbia; daily from foot of Pen d’Oreille lake to Cabi-
nett, on Clark’s Pork; once a week from Cabinett to Thompson’s Falls; daily
from Portland to Fort "Vancouver; daily from Portland to Oregon City; semi-
weekly from Oregon City to Corvallis; once a week from Oregon City to Eugene;
tri-weekly from Oregon City to Yamhill river. In addition to these regular
routes there are several small steamers and propellers that run as business offers.

I ho amount of freight and number of passengers carried on the different
routes named is very difficult to ascertain, but from the secretary of the Oregon
Steam Navigation Company I have obtained a statement of freight and passen-
gers transported on the Columbia river from 1861 to 1864, inclusive:

fuff- i xi? > r (invf. boaooia x)i>oiri to yniioixi vu oDi>in wo*i k
No. of passengers. Tons of freight.

1861

10,500 6,290

1862

24,5W) 14,550

1863

22,000 17,646
1864 36,000 21,834

The freight thus shipped was all up freight, and intended as supplies for mili-

tary posts east of the Cascades and the different mining camps of Idaho, Wash-
ington, and eastern Oregon. As late as 1860 the principal business on the
Columbia river was the transportation of troops and supplies for the then Indian
country east of the Cascades.
The mineral developments made at a subsequent date in that vast section of

country, extending from latitude 42° to 56° north, and from the Caseado range
to the Bitter Boot and Bocky mountains, have been the means of inducing per-
manent settlements in several of the rich agricultural districts that lie in differ-

ent parts of this country
;
the result of which is that the military are now sup-

plied with grain, flour, bacon, &e., at a less cost than was formerly paid for
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transportation alone, and the miner is supplied at rates that encourage him to
prospect the country and thus develop its treasures.

During the last. two years the down freight on the Columbia has largely
increased. During the month of June of the present year Walla-Walla valley
alone shipped over 500 tons of flour for San Francisco and New York markets,
retaining a surplus estimated at 20,000 barrels. To this must be added the
new crop now being harvested, and variously estimated at from 200,,000 to
300,000 bushels. Grande Rondo valley, situated at the foot of the Blue moun-
tains on the east, has a large surplus—perhaps as much as Walla-Walla. Pow-
der river and Boise valleys are producing large supplies. There are many other
valleys in this section, rich in agricultural wealth, that only await the enterpris-
ing emigrant, to offer him a luxuriant and happy home.
The banks of the Columbia river, from its mouth as far up as the Dalles, are

thickly wooded, principally with fir, oak, cottonwood, and pine, and maple and
ash are not uncommon and can be had in limited quantities. From Dalles to
Priest’s rapids, and from the mouth of Snake river to Lewiston, the banks and
adjacent country are entirely destitute of timber. The vast and sparsely popu-
lated country through which these rivers flow, east of the Cascade range,'' is cov-
ered with a

1

luxuriant “ bunch grass.” Stock raisers are appropriating a portion
of tins immense pasture, and are yearly accumulating fortunes- by raising cattle
and sheep, for which they find a ready and profitable market in the different
mining camps of Idaho, Montana, Washington, eastern Oregon, and British
Columbia.

a ;

From the 1st of March to the 15tli of July, of this year, there wore shipped
oh- steamboats from Portland to Dalles 12,191 head of cattle and horses, G,283
head of sheep, and 1,594 head of hogs. There has doubtless been an equal
number driven across the, Cascade mountains during the months of July and
August, all intended for feeding, accumulating, and marketing as indicated.
The whole country may be said to be mineral. Gold in paying quantities is

annually taken from tlie banks of the Columbia, river as low down as Umatilla.
On Shake river tlie banks for miles below Lewiston are profitably worked by
Chinamen. This extensive mineral section, embraced within tlie limits before-
named, though adding considerable amounts annually to the treasure of the
world, has' scarcely been prospected. The work done to develop tlie mineral
wealth amounts to little more than surface explorations.

_

The Pen d’Oreille river runs through a magnificent grazing, agricultural, and
timbered country, almost entirely uninhabited.

The Willamette river drains the beautiful valley of that name. This valley
is about 200 miles long and from.20 to 30 miles wide, and sustains a population
of about 60,000, with ample room and resources for a million. It is rich in
grain-growing and grazing lands, and contains extensiVo deposits of iron ore.*
Coal and copper are also found, but as yet little developed.
Portland,

—

The principal town on the Willamette river is Portland, situate
on the west, bank about 12 miles from its mouth. The location is, excellent,
and the city presents an appearance of thrift and prosperity indicative of the
steady progress of the State. Many of the public buildings would bo credita-
ble to the. best cities of the east of equal population. The new court-house,
completed in 1866, the buildings of tlie Oregon Steam Navigation Company,
and other public and private edifices, are among the neatest and most substantial
specimens of architecture on the Pacific slope.

Population .—Another evidence of the prosperity of Portland, says Mr. McCor-
mick in his valuable directory, may be found in the annually increasing popula-
tion of the city, which has increased in a ratio almost equal to any city in the
Union. In 1863 the population of Portland was 4,057. In 1864 it amounted

* See article on miscellaneous minerals of Pacific coast.



WEST OF THE EOCKY MOUNTAINS 581

to 5,819 ; in 1865 it was estimated at 6,068. In 1866 it increased to 6,508,
according to a census taken especially by canvassers for this work. Tlie follow-
ing table shows the population according to the several classifications

:

Males 21 years and upwards 2 017
Males under 21 years j’ 494
Females 21 years and upwards 1

' 3:10
Females under 21 years j’ jpy
Colored, males ’

'
’ go

C

o

1

ored
,
female's 43

Chinese, males
] gpg

Chinese, females 4) g
Floating' population, estimated from hotel registers, &c., &c 500

Total 6,508

Being an increase of 440 inhabitants during the year just closed. These
figures do not exhibit a very rapid growth, but they denote a steady progress,
which must prove not only interesting but even satisfactory to the well-wishers
of Portland.

I he present population of Portland is estimated at 8,000, and a rapid increase
is expected during the ensuing year, owing to the reduced rates of passage from
the east, and the recent gratifying progress in the development of the iron, coal,
and agricultural interests of the State.

Assessable property.—Mr. McCormick says :

The assessable property in Portland is valued at $4, 200, 000. Taxes levied and collected
during 1866, $400,000. Of this amount $91 ,000 was collected for State, county, school, and
road purposes

; $150,000 was collected by the officers of the United States for federal pur-
poses, and $159,000 (including licenses and fines) was collected by the city of Portland. Of
this amount $75,000 was expended for street improvements, and $84,000 for general find
special purposes. The salaries and 'fees of city officers during 1866 amounted to $15,000.
The expense of city surveys, $3,700. The cost of boarding city prisoners, $950,

’

Salary
of the city attorney, $1,000. Expense of the recorders court and city police, $6,000. Tlie
amount expended in the improvement of the Willamette river last year exceeded $30,00(1.
Of this amount $20,000 was raised by loan, and $10,862 obtained by special tax. The
expense of lighting the city with gas was $3,000, and for furnishing the engine house and
city offices with water, $600. The city printing during the year just closed cost $700. From
the foregoing figures a crude idea may be gathered of the approximate expenses of the sev-
eral departments of the municipal government of Portland.

Summary of produce shippedfrom Portland during 1866.

Pork, 72 barrels, at $20 per barrel $j j
449

Apples, 68,860 boxes, at $1 per box j 93’ gyp
Eggs, 1,763 packages, at $10 per package 17~'630
Bacon, 4,376 gunnies, at $16 per gunny 7o'oi6
Hides, 4,674, at $1 50 per hide . 7' 011
Onions, 1,325 sacks, at $4 per sack 5’ 399
Sirup, 1 85 barrels, at $8 per barrel

. . l’480
Wool, 1,671 bales, at $40 per bale 99’ 349
Pitch, 292 barrels, at $6 per barrel j’ 752
Varnish, 124 packages, at $10 per package _ l’240
Dried apples, 2,603 packages, at $10 per package 26* 030
Flour, 29,815 barrels, at $5 per barrel _ 449’ 975
Salmon, 2,564 packages, at $8 50 per package 21* 794
Staves and headings, 59,203, average lb' 000
Shooks, 14,972, at 40 cents per shook j

’ 999

Value of specified merchandise, produce, &c 455 457
Value of gold dust, bars, &,e 8, O70M00
The foregoing tables, although necessarily very incomplete, exhibit the gratifying fact that

the export trade of Portland is greatly on the increase, the above amount being $1,120,53-3
in excess of 1865.

Tlie next place of interest, ascending the Willamette, is Oswego, eight miles
from Portland. Here is located the first iron furnace on the Pacific coast.
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Four miles above this place is Oregon City, situated on the east hank, just below
the Great falls. This is a thriving little place of 1,200 inhabitants. Woollen
and paper factories are the chief features of the place. Salem is about 65 miles

by water from Oregon City, and is the capital of the State. It contains a popu-
lation estimated at 4,000. Thirty-five miles further up is Albany, a prosperous

town and known as the granary of Oregon
;
estimated population, 2,500. The

next place of importance is Corvallis, a flourishing little city of about 3,000
inhabitants, distant from Albany 15 miles. Eugene City, 71 miles from Cor-

vallis, is the next place of importance, and is located at the head of navigation

on the Willamette river
;
population estimated at 2,000. There are many small

towns and neighborhood landings situated at different points between the places

named, all or most of which present evidences of thrift.

The principal towns on the Columbia river are, first, Astoria, about 18 miles

from the bar; population estimated at 1,000. Next is Cathlamette, 30 miles;

then Oak Point, 12 miles; then Rainier, 15 miles; then St. Helens, 20 miles;

then Vancouver, 24 miles
;
then Cascades, 45 miles. All of these places, except

Astoria and Vancouver, are small villages or landings. At Cascades is the first

portage on the Columbia. On the north side of the river, as before stated, is an
iron railroad six miles long

;
on the south side is a wooden trainway of six miles,

over which passed all the freight of the upper Columbia prior to April, 1S63, at

which time the iron road was completed. The next town of any importance is

the Dalles, 50 miles further up. This is a busy little place, containing a popu-

ulation of about 2,500. Here another iron railroad of 14 miles connects with

the upper boats at Celilo. Eighty-five miles further up is Umatilla, the great

landing-place for Idaho and eastern Oregon
;

its population is about 1,500.

Thirty-five miles further up is Wallula, or old Fort Walla-Walla. This is the

landing for Walla-Walla and Grande Ronde valleys, and during the season of

low water is the landing for goods shipped to Montana via Pen d’Oreille lake,

and for Fort Colville and British Columbia. This place, though one of the

oldest, has only a population of about 200. The next and only place of any
note above Wallula is Lewiston, in Idaho, distant about 160 miles. This place

has a population of about 1,000, is the head of navigation on Snake river west

of the mountains, and was formerly the seat of government of Idaho Territory.

SECTION II.

AGRICULTURAL AND MISCELLANEOUS RESOURCES.

Oregon is peculiarly an agricultural and fruit-growing State, though by no
means deficient in valuable mineral resources. Possessing a climate of unrivalled

salubrity, abounding in vast tracts of rich arable lands, heavily timbered through-

out its mountain ranges, watered by innumerable springs and streams, and sub-

ject to none of the drawbacks arising from the chilling winds and seasons of

aridity which prevail further south, it is justly considered the most favored region

on the Pacific slope as a home for an agricultural, fruit-growing, and manufac-
turing population. As yet it is but thinly Settled, a fact owing in part to the

injudicious system pursued under the donation act of 1852, by which large tracts

of land (320 acres to single settlers, 640 to married couples) were held by per-

sons who were unable to cultivate them
;
and in part to the insufficiency of com-

munication with the markets of the world. These drawbacks, howmver, will

soon be remedied by the establishment of railroads, the increase of steam navi-

gation, and the consequent accession of population. The wonderful richness of

the valleys, the extraordinary inducements to settlement by families, the beauty



WEST OF THE ROCKY MOUNTAINS. 583

of the scenery ancl liealthfulness of the climate, must soon attract large immi-

gration. The writer has traversed this State from the Columbia river to the

southern boundary, and can safely assert that there is no equal extent of coun-

try on the Pacific slope abounding in such a variety of attractions to those who
seek pleasant homes. The Willamette, the Umpqua, Rogue River, and many
others, are regions unrivalled for farming and stock-raising.

The following extracts from a premium essay written by Mr. W. Lair Hill for

the State Agricultural Society give a correct idea of the general resources and
productions of Oregon. The descriptions of the country and facts stated are

entirely reliable

:

Oregon is peculiar in climate, especially that portion lying west of the Cascade moun-
tains, which is affected greatly by its proximity to the ocean. This portion has a climate in
many respects closely resembling that of England. Although in a high latitude; it is mild

—

neither very hot in summer nor extremely cold in winter ; is damp and somewhat disagree-

able during what is termed the rainy season, corresponding with the winter of the east
; but

delightful through the summer and autumn.
The climate in the eastern portion of the State has some resemblance to that of the older

northwestern States, excepting the frequent rains which fall in those States during the late

summer months.
As a whole, the State of Oregon presents so great a variety of climate that it cannot be

accurate^ exhibited under any general description, and which will more fully appear from
special descriptions and tables hereafter presented. It is a matter to be regretted that the

compass of a brief essay does not permit the presentation of minute and extensive details of

observations on this, as well as many other subjects connected with this infant State, so far

as the same are obtainable ; but it is much more to be regretted that no record has been kept
from which statistical information might be collected, showing the industrial and commercial
capabilities of the State, except to a very limited extent.

* * * * * "#

Oregon was admitted into the Union in February, 1859, and in 1661 began to give addi-

tional promise of future prosperity by the discovery of rich and extensive gold mines on its

northeastern border and the contiguous districts of Washington Territory.

Physical Geography, &C.—All the country in North America lying west of the Mis-
sissippi river has a common axis of elevation, which is the great chain of the Rocky moun-
tains, and their southern continuation, the Cordilleras of Mexico. The Sierra Nevada range,

with its northern extension, the. Cascade mountains of Oregon and Washington Territory,

constitutes a secondary axis which materially affects the entire country of the Pacific coast,

both in soil and climate. To the volcanic forces of these two great central lines of subter-

raneous commotion is originally due the physical geography of Oregon.
It is generally known that the Rocky mountain range is chiefly of igneous composition.

Some portions of this range are of plutonic character, while some bear unmistakable evi-

dences that their upheaval was prior to the process of consolidation. Sandstone abounds in

many places in these mountains, and very considerable silurian deposits are also found.
Gold-bearing rocks occur in various localities. Where sedimentary rocks are found they are

frequently regular in their stratification
;
generally, indeed, distorted from their original

position, but nevertheless retaining perfectly their stratified character. These rocks are

usually interlaid with micaceous slate, and rest on masses of granite and gneiss. Mica is so

abundant in some places that it may be found in extremely thin flakes in all the water of"the
mountain streams.

Of the same general character is the geological structure of the Cascade range, except that

there is less of stratified rocks, and stronger indications of recent volcanic action are observed.
Basaltic and granitic rocks constitute the geological basis of the country. Slate and other

argillaceous rocks, and a sort of ineducable limestone, also characterize the western slope

of the continent. Metamorphic features become more marked the nearer we approach the

Pacific coast, until, arriving at the Cascade range, this characteristic is seen in its most clear

and unmistakable aspects.

Certain differences between tire soil and vegetation on the east and those on the west side

of this second volcanio axis of the country may, it is thought, be satisfactorily explained by
atmospheric or meteorological peculiarities ; so that the upheaval of this ridge, notwith-

standing those differences, was probably contemporaneous with that of the Rocky moun-
tains, or at least at no earlier peribd. Whether this be so or not, it is certain that the Cas-
cade range has undergone much more recent convulsions ; and, indeed, of the numerous
vents standing along the summit line, some might be properly classed, at present, as active

volcanoes.

Between the Cascade and Rocky mountain chains, the country is composed of immense
plateaux, interspersed with numerous unconnected mountain ridges, of recent volcanic origin.

Some of these are covered with immense forests, while others are merely sterile masses of
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trappean rocks, piled together in rugged heaps by the elevatory force of internal fires. By
some of these less noted elevations and by spurs projecting from the two main ranges, the
broad table lands above mentioned are divided into three distinct valleys, or rather basins ;

namely

:

The Utah basin, centring at Great Salt lake, but having many undulations forming
minor geographical centres, to which its rivers flow and disappear in the sandy plains, or

discharge their currents into inland lakes. This basin has no outlet to the sea.
'

The Klamath basin, lying to the northwest of the Utah, and drained by the Klamath
river, running to the Pacific ocean, and the river Des Chutes, emptying into the Columbia.
The Columbia Eiver basin extends over a vast area of country, including all that portion

of Oregon lying east of the Cascade mountains, and known as eastern Oregon, except the

small surface, occupied by the Klamath, a part of which is in California, ancl an almost
equally small portion of the Utah basin, which lies principally in Utah Territory.

Eastern Oregon, besides containing several large lakes, is traversed by numerous rivers,

but none are navigable except the Columbia and the Snake or Lewis river ; which two
streams, however, afford facilities for steamboat ’travel from the ocean, across the whole
extent of the State in its greater dimension, from west to east.

That portion of the State lying west of the Cascade mountains is divided into three prin-

cipal valleys, the Willamette, the Umpqua, and Kogue river, drained by the rivers bearing
these respective names. This country is quite different from eastern Oregon in respect to its

physical geography, geology, and climate.

Although the general character of this region is indicative of its having had formerly a
volcanic origin, still there is found here a large proportion of sedimentary recks, especially

sandstone and a sort of conglomerate of highly silicious composition, which often contains

shells and other indications of its sedimentary formation. In the Willamette valley this

feature is chiefly observed on the '-western side of the river ; and in the Umpqua and Eogue
Eiver valleys it becomes more marked on approaching the sea-coast. Shales and a sort of
argillaceous limestone, irreducable by the ordinary process of heating and slaking, also

abound in many places. The country here is of a much less mineral character than that

east of the Cascade mountains, or even than those mountains themselves. Notwithstanding
the evidences of volcanic origin common to all the western coast of America, and of which
this region presents many, the rocks here, and especially on the Coast mountains, are often

found regularly stratified, and in some instances their parallelism remains undisturbed for

considerable distances.

The geological basis of the Coast mountains is sandstone. Scoriaceous and trappean
masses occur in the more volcanic localities. At the intersection of these mountains by the
Umpqua river, sandstone prevails, and the strata remain uninterrupted, except at long
intervals.

Numerous bays and estuaries of different magnitudes intersect the shore along the western
border of the State, and several streams having their sources in the Coast mountains flow
into the ocean through small valleys of great fertility and beauty.
Climate.—Eastern Oregon possesses a climate much resembling that of the Upper Mis-

sissippi valley, but not so cold. It is dry and open ; usually somewhat bleak, owing to the
large proportion of prairie land, but seldom bitter cold, the mercury rarely falling below
zero in the extreme of winter. Last winter, however, it was exceedingly cold in this region 5

but that was a winter unexampled in severity everywhere in the Pacific States.

Spring in eastern Oregon is fine, early, and open. Summer is hot and generally dry,

•with cool nights. Variations of temperature, corresponding with differences of altitude, are

observed, sometimes amounting to several degrees at places only a few leagues apart.

Autumn frosts begin some time in October, but it does not become wintry till very late. Lit-

tle rain or snow falls except in the mountains. Eastern Oregon is exposed to an almost con-
tinuous breeze which sometimes swells into quite a gale, but storms never occur. The wind
in summer is from the southwest.
Western Oregon has a moist, mild, and peculiarly uniform climate. Except in rare cases

the winter is not cold nor the summer hot more than two or three days in succession, and
extreme heat or cold never occurs.

It is rarely necessary to feed stock for more than a fortnight, and frequently not at all

during the whole year.

The amount of rain which falls in this part of the State during the rainy season has been
greatly exaggerated, as will be seen by reference to the annexed tables, which exhibit more
specifically the ciimatical peculiarities of the State.

Observations taken in several other States are inserted in some of the tables for the purpose
of making comparisons. The first table is compiled chiefly from the Smithsonian report;

the rest are from various reliable sources.
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Table I.—Showing comparative mean temperatures.

Time.

Astoria,

Oregou.

Corvallis,

Oregon.

Dalles,

eastern

Oregon.

Augusta,

Illinois.

Hazlewood,

Minn.

o
o
to
<v

s
S3
03

'

02

Albany,

N.

Y.
£
o
1—f

o
c*
2
2D

Q

Years of observation 1 1-5 1 1-6 3i Ilf 2 51 24 31

Spriug temperature 51. 1C 52. 19 53. 00 51.34 42. 33 59. 97 47. 61 47. 36Summer temperature (il. 30 67. 13 70. 36 72.51 69. 95 71.08 70. 17 7 1 42Autumn temperature 53. 55 53. 41 52.21 53. 38. 42. 69 64. 36 50. 01 50. 34
Winter temnerature .... 42. 43 39. 27 35. 59 29. 80 13.06 52. 29 25. 83 25 88W hole time temperature 52. 13 53. 00 52. 79 51.76 41.97 01.93 48.41 48.75

The only point in eastern Oregon whose temperature is exhibited in this table is the Dalles,
which, situated as it is, immediately at the base of the Cascade mountains, does not fairly
represent the temperature of the extensive valleys further east, which constitute the agncul-
tmal region of that country. The summer, in most of those valleys as well as on the table
lands, is much warmer than at the Dalles. The winter temperature, it will be observed, is
much higher than that of other States in the same latitude, while that of the spring is nearly
the same, and the summer not quite so high.

Table II.—Showing the. number of rainy days during the icinter, at Astoria
,
Oregon, JFilla-

mette valley, Oregon, and Peoria, Illinois, respectively.

Month.

Astoria, Oregon. Willam’tte
valley, Or.

Peoria, III.

1857-8 1858-9 1859-60 1856-7 1856-7 1857-8

November 21 16 19 9
\

9 16
December 25 14 15 13 10 7
January 17 19 19 15 4 6
February 9 20 17 6 10 8

Total 72 69 70 43 33 37

This table includes all rainy days, without reference to whether it rained all day or only a
part. It also includes showy days, very few of which are seen in Oregon in an ordinary
winter.

In 1 846—’47, Hugh Burns, esq., of the Willamette valley, kept a diary from which it

appears thei'e were four days of continuous rain in November, three in December, three iu
January, and two in February, making only 12 in the four months of the rainy season.
During the same time there were 66 entirely clear days, viz : 12 in November, 17 in Decem-
ber, 16 in January, and 2! in February. From the first of November, 1845, to the first of
March, 1846, there were 20 rainy and 40 clear days

; the rest were variable.
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Table in.—Showing the amount in inches, at Astoria, Oregon, and Peoria, III., respectively ,

Month.

Astoria, Oregon. Peoria, 111.

1858 1859 1860 1857 1858

January 8.58
4. 80
6 83

in qo
February 1° 02
March
April

o. ID

o An
-L • jy

1 38
July 44

d. od

August
3. 40
3 Q1

Od

September
!• ‘t'j

O IQ
October 4 ,QQ

November 8 06
December 12.44 6.16 1.50

Total f\n 7^ 01. &o do

Fiom this table it would appear that the amount of rain at Astoria is a little less than dou-
ble that at Peoria ; the one in a country where the only winter known is a rainy season, and
the other in a country distinguished for its cold and dry winters.
S(KL and extent of Agricultural Lands.—The two natural divisions of Oregon dif-

fer in xespect to the quality of their soil as well as in climate. The plateaux of eastern
Oregon have a moderately rich soil whose chief component is silicia, and containing hut a
small amount. of vegetable matter. Little effort has been made to test its capabilities for
agricultural purpose until very recently. The experiment, so far as tried, has proved exceed-
ingly gratifying, and many persons maintain that these uplands are destined to be the first
grain lands in the State. But the natural adaptation of these immense tracts is to grazing,
cattle herding, and bucalic pursuits. Rolling prairies and level plains of almost illimitable
extent stretch out from the foot of the Cascade mountains almost to the eastern border of the
State, and are covered with luxuriant bunch grass, (fcstuca , ) affording an inexhaustible pas-
ture for any amount of stock. This grows in large tufts not joined together by their fibrous
roots, as is the case with most other grasses. It grows to different heights, from six to 18
inches, according to _ the quality of the soil. In nutritive properties it is not excelled by any
grass known. Attaining its full growth about the time the dry season commences, it cures
into a fine, flavorous hay, which, owing to the absence of dew in this region in the summer,
remains excellent until the autumn rains come, when the whole country is again covered
with green grass.

Mountain streams, having their sources in the mountain chains, intersect these table lands
flowing through valleys and rondes of various dimensions and amazing fertility. The val-
leys of the Des Chutes and its tributaries are all that have been extensively tested with cereals,
and they have yielded very large crops. Vegetables of nearly all varieties yield almost fab-
ulous crops. Indian corn does as well in eastern Oregon as in any State in the Union, and
will soon become a staple production. Fruit promises finely. This is thought to be as good
a fruit country as that west of the Cascade mountains, so justly denominated the “fruit
garden of America.”

Its hot summers admirably adapt eastern Oregon to the culture of sorghum or Chinese
sugar-cane

; and sufficient trial has been made to warrant the assertion that this plant can be
produced here as successfully as in any of the northwestern States. Judge Laughlin, of
Wasco county, who has paid some attention to the cultivation of this plant, in a published
letter of his dated January 12, 1861, says : “I have cultivated some (sorghum) the past two
years,

_

and find it grows remarkably well. * * It will produce double as much food as
anything (else) I can raise on the same amount of land. * * Mr. Phelps, of this county,
has made some very nice sirup, and intends cultivating a crop for that purpose next season.”
The cost of making this sirup will not exceed 50 cents per gallon. Its market value can-

not be less than one dollar per gallon throughout the country, and two or three times as great
in the mines.

_

Planted in April the sugar-cane matures well, and yields a large per cent, of
saccharine juice.. A farmer, who would give his entire attention to cultivating sorghum and
manufacturing sirup in eastern Oregon, could not fail of amassing a large amount of money
in a very short space of time. The extent of these valley lands is not definitely known, as
no official survey has ever been made of the region in which they lie, excepting compara-
tively small bodies in the vicinity of the Des Chutes. This stream, the largest affluent of the
Columbia in Oregon east of the Cascade mountains, flows through a valley large enough to
maintain a population of many thousand persons. It has already some considerable settle-
ments, mostly composed of stock raisers.

John Day river waters a valley much larger than that of the Des Chutes, and of equal fer-
tility. It is unsettled, and offers great inducements to farmers desiring homes near the mines,
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where market will always be ready, and produce will command high prices. It is about 30
miles east of the Des Chutes and has the same general trend, both running north into the
Columbia.
Powder river runs through the largest valley in eastern Oregon, and probably equal to

any other in the excellent quality of its soil. Emigrants from the east are fast settling up
this valley, and the prospect is that it will soon contain a large population. No settlements
were made on Powder river previous to the discovery of the gold mines on its head waters
but it is stated that a large number of the emigrants of this season have already selected their

future homes there, and expect soon to be surrounded by an industrious and thriving com-
munity, and enjoying all the amenities of civilization.

Burnt river has its course through a broken region, very fertile, but better adapted to graz-
ing than to agriculture. This stream is southeast from Powder river, and having the same
general direction, flows northeast into Snake river.

East of Burnt river the country is exceedingly uninviting. What valleys there are are
small and frequently unproductive. The land, impregnated with alkalies, has scarcely any
vegetation growing upon it except artemesia, or sage. Grass is scarce and of poor quality,

even along the streams. Of his entering the Burnt river country from this inhospitable
waste, in his official explorations, General Frdmont says he now came into “ a mountainous
region where the soil is good, and in which the face of the country is covered with nutritive

grasses and dense forests ; land embracing many varieties of trees peculiar to the country,
and on which the timber exhibits a luxuriance of growth unknown to the eastern part of the
continent and to Europe. This mountainous region/’ he continues, “ connects itself in the
southward and westward with the elevated country belonging to the Cascade or California

range, and forms the eastern limit of the fertile and timbered lands along the desert and
mountainous region included within the great (Utah) basin.”
The Grande Ronde, lying a few leagues north of the Powder River valley, is a beautiful

circular valley some 20 or 30 miles in diameter, watered by a stream bearing the same name.
Surrounded by high hills or spurs of the Blue mountains, its amphitheatrical form, relieving

its smooth, grassy surface, intersected by a bold stream fringed on either margin with small
trees, renders it sufficiently charming, to say nothing of the fertility of its soil, which is

unsurpassed. Settlements are being made in this valley, also, by the emigrants who have
come over the plains, but it will not all be occupied this season.

The following analysis of the soil in Powder River and Grande Ronde valleys is reported

by Frdmont

:

POWDER RIVER.

Silica 72.30
Alumina . . . 6.25
Carbonate of lime 6. 86
Carbonate of magnesia 4. 62
Oxide of iron L 20
Organic matter 4. 50
Water and loss - 4.27

100. 00

GRANDE RONDE.

Silica 70.81
Alumina 10.97
Lime and magnesia..... 1.38
Oxide of iron ; 2. 21
Organic matter 8.16
Phospate of lime — 1. 38
Water and loss 5. 46

100. 00

The Klamath basin, it is said, contains a large tract of good agricultural lands, but this

may be questionable, as no experiments have yet been made to test its qualities for farming
purposes. It is a fine grazing district; even in the midst of December it has been found
covered with fresh and luxuriant grass. The Klamath is a magnificent lake, possessing

one feature in particular, which lakes do not ordinarily have, viz: it has no icater in it. It

is a fact, though not generally known, that this lake is nothing more than a broad savannah,
sometimes covered in places with a thin sheet of water for a brief period, but never entirely

inundated, and capable of being easily drained and reduced to cultivation.

Goose lake, Lake Abert, and some others of considerable size, lie in the northern part of the

Utah basin, and are said to be surrounded by large tracts of as fine agricultural land as can
be found in the State. That there is some good country around these lakes, is certainly

true; but enough is not known of this region to warrant a positive statement that they are

very extensive.

Rogue River valley, occupying the extreme southern portion of western Oregon, and
extending into California is a broken country, or series of valleys, separated by rolling

highlands, covered in some places with dense forests of fir and cedar, and in others thialy

timbered with oak, and finely set with grass. It is a very good country for farming, and a

superior one for stock raising. Rogue river is not navigable on account of its numerous
cascades. Like all the western portion of the State, this valley is well watered by numerous
mountain streams, which are sufficiently large to afford motive power for running any amount
of machinery. It is thinly populated, and would furnish homes for an indefinite number of

immigrants. Jacksonville, its principal town, is a place of some importance as a mining

town.
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The Umpqua valley is a beautiful country, drained by the Umpqua river, a stream of some
magnitude, and navigable 25 miles from its mouth for ocean vessels. This fertile valley
contains 1,000,000 of acres. It is principally rolling or hilly land, the face of the country
in many places forcibly reminding one of the rugged districts of Vermont, or the charming
stories he read when but a child of the mountain home of the Swiss.
Numerous tributaries of the Umpqua, some of them quite large, flow through the valley,

affording excellent water privileges. Perhaps no country is more conveniently provided with
good soil, good timber, and good water than the Umpqua valley. Its population is about
4,500, leaving- ample room lor 20,000 more, allowing 1(50 acres to each family of four persons.
Roseburg and Winchester, the'most important places in this valley, are pleasant villages.
But the most important agricultural district in western Oregon, and probably in the whole

State, is the Willamette valley. It is separated from the Umpqua by the Calapooya moun-
tains, a densely timbered belt, having an altitude of about 5,000 feet, and extending from the
Cascade to the Coast range. This valley is drained by the Willamette river, flowing north into
the Columbia, and which is navigable to the distance of 130 miles from its mouth, direct
measure, with only a single obstruction, the falls at Oregon City.
No person can survey the Willamette valley with its alternations of rich meadow-like

prairies, undulations, and beautiful streams, without feeling that he beholds the most delight-
ful spot in America. The agricultural country lying along the banks of the Willamette,
includes an area nearly equal to that of the entire State of Connecticut, with a combination
of advantages inferior to no other section of the United States. Mr. William H. Knight
describes this valley as “possessing a soil of unsurpassed fertility, a mild and genial climafe,
an abundant growth of timber, large natural pastures, where stock may range unsheltered
the year round, an excellent commercial position, superior facilities for transportation, and a
rapidly increasing population.” This is stating the case in rather too strong a light, and
requires some qualification in two of its particulars. The population of the Willamette
valley has not increased very rapidly for some years past, owing to causes which will become
manifest when the subject of commerce is discussed. And the other modification proposed
is, that we sometimes have a “cold snap” of two or three weeks duration in the winter, and
the last winter still longer, so that stock may not “range unsheltered the year round ” every
year, and should, not be forced to do so any- year, as the continuous rains of the winter
months are^very injurious to all kinds of domestic animals. Aside from this slight inaccu-
racy, Mr. Knight’s description is certainly a very correct one, and the impulse given to the
Stpte by the recent discovery of extensive gold fields on the eastern border of the State, cannot
fail to make it become speedily true in.respect to the increase of population.

This valley is mostly smooth prairie land, large bodies of it undulating, but not hilly,
interspersed at intervals, never greater than a few miles, often much less, with streams of
various sizes, flowing in across the valley from the mountains on either side. Ranges of
low hills, covered with oak timber, are common throughout the valley.
Some of the largest affluents of the Willamette, as the Santiam, Yamhill, and Tualatin, are

navigable to considerable distances into the interior; while there is scarcely one which does
not afford an ample volume of water to drive any desired amount of machinery for milling
and manufacturing purposes.
The Willamette, in common with all this region of the Pacific coast, belongs to the tertiary

period. Shells and lignegus petrifactions are numerous, and mammal fossils have been
feund in various places, indicating a very recent formation.
The soil of western Oregon may be divided into four general classes, viz :

1st. A brown clay loam, of good quality, thinly timbered with oak, producing good grass,
and affording fine stock range. It is found chiefly along the spurs of mountains or extended
ranges of hills, never in the level prairie.

»

2d. A dark or black porous soil formed by the admixture of vegetable mold with the
clay loam just described. This soil occurs only in the valleys close by or between the moun-
tains, and is unrivalled in productive power. Both of these classes are thirsty, and suffer
whenever the summer drought is of very long duration.

3d. A grayish calcareous sandy loam of exceedingly fine quality, covered with a thick
turf of grass,, and admirally adapted to the cultivation of cereals, especially wheat, oats, and
barley. This class embraces five-sixths of the entire valley, including most of the prairie,
and much of the oak-timbered land. It is little affected by drought, and though not naturally
porous, is pulverized with great facility, and is exceedingly mellow.

4th. A strictly alluvial soil, lying along the immediate banks of the river, and composed
of sand, vegetable matter, and various decomposed earths, washed by the current from above.
Most of this class of soil is overflowed in extraordinary freshets, which, however, never occur
in the growing season of the year, and it is unexcelled in fertility.

Many small and very rich valleys lie alqng the seacoast, and will doubtless yet become
valuable. Among them are the Tillamook, situated on a bay of the same name, the Celets,
the Yaquina on Yaquina bay and river, the Coquille on Coquille river. The Coquille and
Tillamook already contain settlements of some magnitude.
Harbors.—There are already opened four ports of entry in this State. The most import-

ant harbor is that of the Columbia river, but it is not the only one likely ever to assume
much importance. Umpqua river, Port Orford, and the Coquille want nothing but the set-
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tlement of the rich districts surrounding them to bring them into consideration as commercial
points, while vessels have entered several others and found good harbors. Yaquina bay,
first brought to notice only a year ago, is said to be an excellent harbor, extending 30 miles
into the coast, and easy of access from the heart of the Willamette valley.
Health.—It would seem inviduous to discriminate in favor of any portion of the State

of Oregon in respect to its salubrity. Everything that nature could do to render a country
perfectly healthful has been done for this State. The mountain air, not less than the moun-
tain water, has a vivifying influence

; and the gentle breezes of summer, coming fresh from
the sea, are a pleasant and effectual preventive against all the violent diseases ordinarily to
be feared in dry and sultry regions.
The climate of Oregon is thought to be unfavorable to the health of persons who are pro-

disposed to pulmonaiy affections. Ihis is probably true. Notwithstanding this general
opinion, however, it, is found that fewer persons die here of consumption, in proportion to
the population, than in any one of the New England States. And it is certainly beyond
question, that in every other respect, there is no other State in the Union worthy to be com-
pared with this for salubrity of climate. N

Persons are frequently met with here who had been unable to perform any labor for years
before leaving the east, on account of ill health, but have become rugged and strong in this
country, and arc now regularly engaged in their callings without any physical inconvenience
whatever.
Miscellaneous.—Some peculiarities and special adaptation of this State deserve to be

more particularly noticed, though space will not allow this to be done at length.
Sheep.—A very intelligent writer of New England calls Oregon a “ mammoth sheep pas-

ture.” From what has been exhibited of its soil, climate, and mines, it will be perceived
that, with equal propriety and no greater allowance of hyperbole, 'it might be denominated,
also, a mammoth grain field and vegetable garden, and a mammoth gold placer. In a country
eminently fitted by nature for so many branches of business as Oregon, discrimination, in
iavor of any one particularly will seem unwarranted, not to say unjust. But certainly if
Oregon has a speciality, it is her pre-eminence as a wool-growing country Until very
recently, little attention has been paid to the matter of sheep raising, but it is now becoming
one of the staple interests of the State. Sheep thrive better here than in any other State.
Disease among them is exceedingly rare. They increase here faster than in the east, arid
the wool is of excellent quality. Only one manufactory of woollen goods is yet in active
operation. This is located at Salem. Another is in course of construction in Linn county.
The wool clip of the State, in 1861, amounted to 444,000 pounds. That in 1862 (estimated
by Mr. L. E. Pratt, of the Willamette Woollen Manufacturing Company) is 344,000 pounds.
The difference of amount is owing chiefly to the losses of last winter. The average price of
wool, in 1861, rvas 18 cents a pound; in 1862 it is 20 cents. In respect to the quality of
Oregon wool, Mr. Pratt says “there is no inferior wool grown in the State.” When the
eastern papers quote the price of “ Oregon burr wool,” they mislead dealers to the prejudice
or this State, as there arc no burrs in the country ; they probably refer to wool grown in Cali-
fornia, and are imposed upon by dealers of that State.
The Willamette.Woollen Manufacturing Company turn out annually 4,000 pairs of blankets,

10,000 yards flannels, 60,000 yards. cloths and tweeds, and 4,000 pounds stocking yarn. The
cloths are worth, on an average, $1. ]2£ per yard ; the blankets, $8.
The expenses of the factory are '$56, 000.
Lumber.—Everything has been done which nature could do to make Oregon to the Pacific

what Maine is to the Atlantic coast. The best of timber, with unexampled water privileges
convenient of access for sea-going vessels, leaves nothing to be desired in this respect but
enterprising men who will engage in the business of supplying foreign markets.

Fisheries.—All along the sea-coast oyster and salmon fisheries might be made highly
profitable. The salmon on this coast are not only more abundant, but acknowledged to be
of much better quality than those of the Atlantic. Clam and cod fisheries might also be
established along the coast.

Bees.—The introduction of bees into Oregon is of very recent date. They prosper well,
and produce a large amount of honey. Three years since' a hive was worth $150 ; now it is

worth $25.
Fruit.—Reference has already been made to this, hut something a little more specifiers'

required. For apples, and pears Oregon is unrivalled. Cherries thrive passably well.
Peaches do not generally succeed well; except some very hardy varieties. Plums are in great
abundance, and fairly flavored. Quinces and apricots flourish. Grapes are good, especially
early varieties. Shrub fruits generally produce exceedingly well. Ail in all, Oregon is tHs
fruit garden of America, if not of the world.
Pulse of all kinds, like cereals, yield largely.

Commerce-.—From the geographical position and internal resources already shown, it does
not irequire that much should be said of its commerce. Certain circumstances, however,
have prevented the development of the strength of the State in this respect, theprincipal of
which is the law under which the land of Oregon is held. At an early period of the settle-
ment of the country, a law was passed by Congress donating 640 acres of land to each man
having a wife—or rather 320 acres each to the man and wife—and 320 acres each to single
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men settling in the Territory. The result of this large donation has been to render the popu-

lation of the State so sparse that all interests of the body social, all the nerves of civilization

and progress have been completely paralyzed. This effect has been visible more in connec-

tion with the commercial than with any other branch of the social economy of the State,

unless it be the educational. It is hoped, however, that these detrimental consequences of

the nation’s liberality will not longer continue to operate as they have done hitherto
;
.since

the largeness of the gift has reduced a great majority of the donees to such a condition as

compels them to divide their large tracts of land. When this is done, and not before, Oregon

will begin to exhibit that degree of prosperity for which God has given her such ample capa-

bilities.

Schools.—Oregon ,
though a new country, is not without its school system, and the people

of the vState manifest an interest in the subject of education which cannot i'ail of raising the

intelligence and refinement of the country to a high standard as soon as the population is

sufficient, Common schools are kept in almost every neighborhood, and grade schools and

academies are located in several places. Limits of space forbid more specific statements.

Churches.—Also the religious statistics of the State will evidence that the immigrant to

Oregon need not fear that he is coming to a barbarous or half-civili:

lation of the State is only about 60,000, it contains

Denomination.

land. While the pop u-

Churches. Members.
... 33 2, 083
... 29 1,073
... 10 127
... 00 700

.... 8 10 000

Moravian -

Reformers, (number large, but not accurately known.)
Catholic

The Question.—It may now bo asked where and on what terms can land be obtained in

(

Oregon In the western portion of the State, that is in the Rogue river, Umpqua, and Wil-

lamette valleys, the best land is occupied. Farms can be had, however, in these valleys for

from $5 to $10 per acre, according to location. There is ample room, and settlement is invited.

As good agricultural land as there is in the world can be bought tor $8 per acre in any ot

these districts.
.

The land in eastern Oregon is, for the most part, vacant. Homes may be obtained by

simply occupying them under the provisions of the homestead law, which will take effect on

the 1st day of January, 1863, or by the provisions of the pre-emption law. These lands are

not yet surveyed, but no difficulty need be apprehended on this account. The immigrant

has nothing to do but to comply with the conditions under which he takes, and his title will be

secure to a home for his family which even the rapacity of pitiless creditors cannot wrest from

them, and which in return for moderate industry will enable him always to have enough and

to spare of the good things of this world.

SECTION III,

MINERAL RESOURCES.

The mineral resources of Oregon, though not so thoroughly prospected
,

as

those of adjacent States and Territories, are both extensive and valuable, and

will no doubt at some future time form a prominent source of wealth.

Placer mining has been carried on extensively and profitably in the southern

counties since 1852, and the mines of John Day and Powder river have yielded

several millions of dollars since their discovery in 1860. The annual product

of .these mines, until within the last two years, has been from $1,500,000 to

$2,000,000. In common with the surface deposits of elsewhere, there i s a gradual

diminution as the placers become exhausted. New discoveries, however, are

being continually made.

Willow Cheek Mikes.—“A writer in the Oregonian thus describes the mines

in the Willow creek country, a region which has attracted considerable attention

of late:

Willow creek is a branch of the Malheur, having its source near the head of John Day’s

river, and, flowing near 100 miles iu an easterly direction, discharges its waters into the

Malheur about 15 miles above its junction with Snake river. Although a long stream,

Willow creek, owing to the Dature of the country through which it flows, much of it being

a low mountain or hill country, destitute of timber, receives but few tributaries, and those
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few of small size. It is but a small stream in proportion to its length, and its surroundings
are gloomy enough and differ but little from those of the Malheur, Owyhee, and other trib-
utaries, on the south side of Snake river, between Farewell Bend and old Fort Hall
The mines on the tributaries of Willow creek were, I believe, first discovered in 1862, at

what is known as Mormon or Humboldt basin, nearly at the same time, by one party from
Salt lake and another from the Humboldt mining region in Nevada. This is a small but
lien camp, and only lacks plenty of water to render it one of the richest in the upper eoun-
tiy. But watei it can never have from any outside source, as the basin is higher than the
source of any of the streams around it, so that the miners in that locality will have to bo
content with the scanty supply they now have for three or four months in the year. v

But what, are known as the Willow creek mines are situated on the south slope of the
divide, between the waters of Willow creek and Burnt river, and are now divided into
Shasta, Easton, and Willow Creek districts.

Shasta district comprises Shasta creek, Rich creek, Cottonwood creek, Quartz gulch, andmany otheis. Mining has been carried on to some extent on Shasta creek for several years,
but it was not until last summer that the district was prospected to any extent, or assumed
any nnpoi tance as a mining camp, or became known as such outside of its immediate
vicinity.. Since then greatly exaggerated reports have gained circulation in Idaho, Oregon,
California, &c„ as to the richness and extent of the mines. In most of the creeks°and
gulches in Shasta district good prospects have been obtained of rather coarse gold, mostly
on the bed rock, which is usually of slate, and generally from 10 to 25 feet below the surface.

^
most 0 ^,m\

n ing districts, contains an embryo town which rejoices in the name
of h, Dorado City, indifferently supplied with everything but whiskey.
Easton district was organized last summer, and is situate east of and joining Shasta dis-

trict. It contains a large number of gulches, some of which were worked during last sum-
mer, paying very well. Good prospects have been obtained in many others, and if water
were plenty it would be a lively camp next sehson, and continue so for two or three years.
In these districts the gold is finer than in Shasta district, and the bed rock (if rock it can he
called) is a kind of cement of clay and gravel.
Willow Creek district has recently organized, and comprises the lower part of Mormon

Basin creek and a number of gulches east of it, but gold in paying quantities has only been
found in one of them. This district is immediately east of Easton district, and the mines
are of the same character. These districts are all on the north side of Willow creek, and
are comprised in a space of about 12 miles in length and but little over one in width.
Water is very scarce in all the mines in this vicinity. During the spring the melting

snow furnishes a good many gulches with water for two or three months. After that is
gone, all the natural water in Shasta district would not amount to more than one sluice head
in Easton district, including the water in Mormon basin.creek, about two, in Willow Creek
district about one. And in speaking of creeks in those districts the reader must bear in
mind that all the gulches in which water flows during summer (no matter how small the
quantity) is called a creek. Most of the gulches are dry during the fall and winter, and a
prospector frequently has to cany dirt one-half mile or more to find water to wash it.

Another great inconvenience here is the scarcity of timber, it being on the mountains and
in canons remote from the mines. Lumber for mining and building purposes has to be
hauled from 8 to. 16 miles, and fire-wood from two to five miles, the former costing about $70
per 1,000 feet, and the latter from $12 to $>14 per cord.
The climate here is similar to that of the Grande Ronde and Powder River valleys, the

amount of snow falling being much less than in the mining regions of Idaho. Yet the
winters are very cold. The past two weeks have been about as cold as any weather I ever
saw during several years’ residence in the mountains. The snow is now about 10 inches
deep in the mines, and perhaps two feet deepon the divide between Willow creek and Burnt
river.

There is much good agricultural land along Willow creek, Burnt river, and other streams
in this vicinity, upon which abundant supplies could be raised for all this part of Oregon,
unless the crickets, which seem to be one of the natural productions of the country, should
claim too large a percentage of the crop.

Several different ditches have been talked of for bringing water from Willow creek and
Burnt river for mining purposes, which would supply Shasta district and subsequently dis-
tricts east of that, only one of which lias been prosecuted to any extent

; that being the
ditch of Carter, Packwood & Company, which is one of large extent, and will, when com-
pleted, supply a large extent of mining ground wdth water and give employment to many
men. But unfortunately there is little probability of its completion in time to do any good
next summer ; so that many owning claims will have to wait another year before they can
work them to any extent, as the mines are of such a nature that they can only be worked
by the hydraulic or ground sluice, which requires a large amount of water.

There is a large extent of unprospected country in this pait of Oregon, in much of which
it is probable gold may be found. Were the facilities better for working the mines, this
would soon be a populous portion of the State, but much of the country is destitute of timber
and water.

Tlj^re is but little to induce men to come here at present, but if any do come from Oregon
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and California, they had best not come before the first, of May, as before that time the weather
will be stormy and unsettled, and they will find it rough camping out in a country where
even sage brush for fuel is not very plenty.

There are a few stores in the country, at Clark’s creek, Mormon Basin, and other camps,
but they are poorly furnished with mining tools, clothing, groceries, and in fact everything
but whiskey, and other beverages of like nature, which are supposed to be necessary in a
country where water is not very plenty. Our nearest post office is at Express, nearly 20
miles. We get our mail matter from there or from Auburn, which is upwards of 35 miles

distant.. A mail route which would accommodate Clark’s Creek, Mormon Basin, and the

Willow mines is very necessary, and should receive the attention of our postal authorities.

Quartz Lodes.—^Numerous gold-bearing quartz lodes have been discovered

in various parts of the State, but none of them have been developed to any
great extent. East of Eugene City, near the McKenzie river, (north branch
of the Willamette,) some excellent lodes have been prospected, one of which
extends north to Santiam and south across the head branches of the middle fork

of the Willamette, Coast Fork, North and South Umpqua, &c. The Blue
mountains, in the vicinity of Canon City, John Day’s river, abound in quartz

which the miners think will pay, but as there are placer mines in the vicinity,

and a lack of capital to erect the necessary mills, they have not yet been worked
to any considerable extent. A writer in one of the Oregon papers says :

The discoveries made in Auburn district, near the western line of Baker county, are

known to be rich, but, as is usual, the discoverers are poor and unable' to purchase and erect

suitable mills for reducing their rock, and, therefore, must be content with simply working
but the assessments required by law to hold them. In fact, in no less than five districts in the

county, quartz is known to exist in paying quantities, but will not. be worked, perhaps, for

years to come—until labor is cheaper and the cost of machinery is correspondingly cheaper,

and the placer mines are more thoroughly worked. The fact is that wherever placer mines
will daily exhibit to the laborer the fruits of his toil, at but little outlay, he is hard to be
persuaded to invest time and labor and capital in the business of quartz crushing.

Outside of our county, too, there are known to be rich quartz mines, occupying1 about the

same practical position that ours does. The quartz of Elk creek, Granite creek, and Canon
City, in Grant county, together with tnose of Eagle creek, m Union county,' are destined to

attract attention before long.

The Ieoh Interest.—By far the most important mineral resoui'ce yet dis-

covered in Oregon is the vast deposit of iron known to exist between the Willa-

mette river above Portland and the Columbia, at St. Helen. Of the entire

extent of this valuable deposit there is as yet but little knowledge, but it has
been traced for a distance of at least 25 miles, and is beyond doubt inexhaustible.

A description of the geological formation in which this iron is found, with some
observations on the character of the ore, cost of manufacture, &c., and of iron

ores generally on the Pacific coast, will be found in the article on miscellaneous

mineral resources.* The following detailed description of tho iron works at

Oswego is from the Oregonian, a newspaper published at Portland :

It is cause for sincere rejoicing- that the efforts of the enterprising company which has under-
taken the development of this most important resource of our State are now almost sure to

be rewarded with complete success. It would be difficult to name an interest on this coast
which may affect the general prosperity more directly and permanently than the successful

working of our iron mines. It is not so much that the proprietors may make money out of

them, but it is that some of the chief courses of trade and manufactures will be turned in

entirely new channels. These works, if present, prospects are hereafter realized, will be able
to supply the greater part of the demand of the Whole coast for raw iron. This alone is a
vast interest; but when we take into consideration that iron-rolling mills and manufacturing
establishments of various kinds will surely follow the success of this pioneer effort, the interest,

which the whole country has in it is immense—entirely beyond the possibility of present

conception. In view of this, we shall certainly not be censured if we devote to the various

matters connected with these works the greater part of our column to-day.

Organization op the Company..—The “Oregon Iron Company” was incorporated by
signing and filing articles in the offices of the county clerk of this county, and of the secre-

tary of State, on the 24th day of February, 1865. The incorporators were H. D. Green, W.
8; Ladd, and John Green. The capital stock was fixed at $500,000. The stock was soon
taken, the number of stockholders being 20, including many of our most sagacious and

* Notes on the coal and other miscellaneous mineral productions of Oregon will be found
in the same article.
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energetic business men. On the 13th of May following, the stockholders held their first

meeting, and organized under the provisions of the statute by electing a board of directors,

consisting of W. S. Ladd, H. C. Leonard, John Green, T. A. Davis, P. C. Schuyler, H. D.
Green, and Henry Failiug. At a subsequent meeting of the directors, W. S. Ladd was
chosen president; H. C. Leonard, vice-president, and H. D. Green, secretary. Mr. P. C.
Schuyler is at present acting secretary.

Cost op the Works.—Thus far the sum of all the assessments levied on the stock is

only 27 percent., all of which has been paid in with the exception of $11,000, delinquent
by three of the stockholders. The expenditures for building, opening the mines, construct-
ing machinery, and stocking with material, was, up to the 1st of August, between $124,000
and $125,000. Since that date there have been, of course, some further expenditures, which
can, at present, only be estimated

; but the total amount is probably within $126/000.
Magnitude of the Works.—The company having prospected the mine, which is about

two and half miles from the present village of Oswego, and having had the ore thoroughly
tested, began excavating for the walls of the furnace and tower, on the 21st of May, 1865. Since
then the work of building and opening the mine has been carried on without more than tempo-
rary suspensions till the present day. The works are run by water, taken from Oswego lake.
The dam across the creek, just below the foot of the lake, is 148 feet in length, and 22 feet in
height, and is a structure of great strength. The flume by which water is conveyed to the
works is 900 feet long and 3 feet square. The machinery in the blast-house is driven by
one of Leffel’s double-turbine water-wheels, which also works a force pump for supplying
the tanks with water. The blast-house (where the wind is made) is 38 feet square and
20 feet high. The casting-house is 136 feet long, 58 feet wide, and is a 12-feet story. The
stack 'frame is 34 feet square, and 32 feet high. The top-house is 34 feet square, and 20 feet

high. The stack and chimney together are 65 feet in height. The bridge-house is a 12-feet

story, 129 feet long, and 25 feet wide ; one end resting on the ground on the hill-side, the
other supported on heavy truss-work, and connecting with the stack. The first coal-house
connecting with the bridge-house is a 12-feet story, 148 feet long, and 38 feet wide. The
second eoai-house, standing a little apart from the other, is a 24-feet story, 100 feet long, and
40 feet wide. The water tank is 12 feet square, and 8 feet deep. These are the buildings
which constitute the works proper

;
but the company has one or two other buildings in the

village, one of which is a storehouse, 50 by 37 feet, and a story and a half high. The stack
within, which is the furnace, is a massive pile of masonry, 32 feet square at the base, and 34
feet high. There is probably not a finer or stronger piece of masonry on this coast than this

stack. The capacity of the furnace is about 800 bushels. The buildings are supplied or to

be supplied everywhere with water-pipes, to be used both in the ordinary daily operations

and in case of fire. Everything about the entire works is constructed for strength and dura-
tion. In this respect the company has wisely thought that the additional cost of heavy,
strong, and finished work, above that of mere make-shift, cannot fail to be returned in the

duration of the works. The machinery in the blast-house is massive, and finely finished.

The blast of air is obtained by the use of two large air pumps, whose pistons attach to the

ends of a huge walking-beam. The air is forced through a regulator, which serves to keep
the current constant. In the regulator, as the machinery was driven yesterday, the pressure

of air was five-eighths of a pound to the square inch. From the regulator the air is forced

through a long pipe to the top of the stack, when it goes through several large cast tubes, so

placed as to be all the time red-hot. This is for the purpose of heating the air before it strikes

the fire and mass of ore at the bottom of the furnace. From these heating tubes the air then

goes through large tubes, concealed in the masonry, to the bottom of the furnace, where it is dis-

charged with great force into the interior of the furnace. The effect upon the burning mass
of coal, ore, and lime is something too fierce for description. To prevent the end of the air-

pipe from being consumed by the intense heat, it is inserted in a massive piece of casting,

called a tuicr, and which is subjected to a constant stream of cold water.

Making Iron.—The first casting of iron into pigs was made on Saturday, August 24. The
manner of doing it is something as follows : Of course the furnace has had fire in it for sometime,
and was hot when the work began. The workmen first put in at the top 26 bushels of coal, then

800 pounds of ore, adding to this mass about 20 per cent, of limestone. This proportion is

observed till the furnace is full. The limestone and ore are broken under the hammer, before

being put in the furnace. The use of the lime is to amalgamate with itself all the dross and
impurities of the ore, released in the process of smelting. This dross is constantly drawn off

from the furnace at the, hearth, and when cooled is thrown away. The company propose to

use. it for grading their roads and grounds. When the reservoir at the bottom gets full, the

hearth is tapped, the molten iron runs off in a sparkling white stream, down a channel to

the pit, where it falls, first, into a gutter called the sow, and from this into smaller and shorter

gutters, where the iron is shaped into pigs. Yesterday the hearth was tapped twice, the

result being about six tons of pig iron. It is expected that when the furnace gets formed

and thoroughly heated, the company will be -able to cast three times at least in 24 hours,

making between three and four tons at each casting. The ore now used yields about 55 per

cent, of iron, which would be considered anywhere in the world very rich. The coal costs

about six cents per bushel. Lime costs $6 per ton. The ore is estimated to cost dbout $ l 75

per ton. The company is now employing 80 men as miners, coal burners and heavers,

38
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teamsters and artisans, at the worts. The coal-houses now have in them about 80,000

bushels of coal, and it is coming in at the rate of about 2,500 bushels per day. The iron thus

far cast is pronounced by Mr. Harris, the superintendent of the works, and by other com-
petent judges, to be equal in quality to any made in the United States. It is very soft and very

fine in grain, and it is said, might be worked into castings for machinery as run off from the

iurnace.

To conclude this article we will mention that of the first casting, Mr. J. C. Trullinger, the

proprietor of the town site, has secured two pigs, which he will have engraved with his own
initials, the date of casting and the trade stamp of the company, and then planted as street

monuments at the corners of blocks Nos. 1 and 2, at the junctions of Furnace, Ladd and
Durham streets.

Table of distances.

FROM PORTLAND TO DALLES CITY.

Miles.

Vancouver (by steamer) 18
Lower Cascades 45 63
Upper Cascades (by railroad) 6 69
Dalles City (by steamer) 45 114

FROM DALLES CITY TO LEWISTON.

Celilo (by railroad) 15
Columbus (by steamer) 6 21

John Day’s river 10 31

Indian Rapids 3 34
Squally Hook 3 37
Rock Creek 4 41

Chapman’s woocUyard 8 49
Big Bend 6 55
Willow Creek 9 64
CasLle Rock v 8 72
Canoe Encampment 2 74
Foot of Long Island 4 78
Head of Long Island 7 85
Grande Ronde Landing 5 90
Umatilla City 7 97
Head of Umatilla Rapids 6 103
Wind Mill Rock 3 106
Wallula 15 121
Mouth of Snake river 11 132
First Rapids, Snake river 6 138
Fish Hook Rapid 10 148
Lower End of Canon 2 150
Upper End of Canon 2 152
Jim Fort Island 6 158
Pine Tree Rapids 7 165
Palouse Crossing 30 195
Fort Taylor, at Tukannon 5 200
Taksas Rapids... 6 206
Pa-na-wa Creek and Indian Farm. 25 231
Alrnota 14 245
Indian Wood Yard 21 266
El-pa-wa Creek 5 271
Jackson & Buckley Ferry 3 274
Lewiston 7 281

FROM DALLES CITY TO UMATILLA CITY.

Celilo (by railroad) 15

Des Chutes (by land) 1 16
Spanish Hollow 9 25
John Day’s 15 40
Willow Creek 23 63
Well Spring 14 77
Ewing’s 18 95
Umatilla City - 16 111

FROM UMATILLA TO IDAHO CITY.

Franklin House 12
Swift’s " 26 38
Willow Springs 12 50

Miles.

Meacham’s or Lee’s Encampment 14 64
Station 13 77
La Grande - 12 85
Union 16 101

Pyles 5 106
Kentucky House 14 1074-

Stark’s 5 1124
Austin 4 II6-4

Mountain View House 2 1181
Carter’s 6 1244-

Valley House 1 125|
Ward’s, or Slough House 34 129
Henkler’s Ranch 34 1324
Baldock’s 6 1384
Mud Springs 6 1444
Illinois Rauch 54 150

Straw Ranch, or II. Huffman’s.. 4 154

New York House 4 158
California Ranch 34 1611
Express Ranch 4

Central 2 164
Wilson’s 5 169
Hawkins 4 173
Scott’s 5 178
Whiteside’s 6 184
Miller’s 1 185

Marshall’s 5 190

Old’s Ferry, or Snake River 1 191

Snake River Bend 8 199
Monroe Rouse, or Weizer’s 8 207
Jasper & Beard’s Station. ....... 4 211
Snake River Slough 2 213
Forty-Nine Ranch 10 223
Fayette River and Bluff Station. . 4 227
Junction House 3 230
Thompson’s 4 234
Payette Ranch 8 242
Block House 5 247
Payette Junction 2 249
Bernal’s 11 260
Horse Shoe Bend 8 268
Shafer’s 4 272
Herzog & Company 4 276
Allen’s 10 286
Placerville 2 288
Centreville 5 293
Idaho City 8 301

FROM UMATILLA CITY TO INDEPENDENCE.

Franklin House 12
Alkali Hollow 12 24
Forks of Birch Creek 10 34
Beard’s Saw Mill 12 46
Dealy Ranch 18 64
Horse Ranch 12 76
Day’s Flat on Granite Creek 22 98
Independence 6 104
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Table, of distances—Continued.

PROM INDEPENDENCE TO CANON CITY (BY
TRAIL.

)

Miles.

Little Salmon
, 20

Vincent’s Gulch 18 38
Canon City 22 60

Miles.

Syrup Creek 11 41
Little Camas Prairie 16 57
Franklin 3 60
Volcano.. 10 70

FROM BOISE CITY TO ROCKY BAR.

FROM INDEPENDENCE TO AUBURN.

Head of Powder River l 20
Bear Gulch 5 25
Auburn 15 40

PROM WALLA-WALLA TO IDAHO CITY.

Walla-Walla River 13
Liukton’s Mill 9 22
Mountain House 12 34
Phillips’ 13 47
Willow Creek 11 58
Hendershott’s.. 16 74
Union 6 80
Idaho City 200 280

FROM IDAHO CITY TO BOISE CITY.

Warm Springs 2
Minnehaha Ranch 10 12
Fourteen-mile House 2 14
Sampson’s, or Twelve-mile House. 8 22
Boise City 12 34

FROM UMATILLA CITY TO BOISE CITY.

Payette Junction 249
Boise City 30 279

FROM WALLA-WALLA TO BOISE CITY.

(As measured with a roadometer) 265

FROM IDAHO CITY TO ROCKY BAR (BY
TRAIL.)

Meadow Creek Ranch 14

North Boise Bridge and Toll House 4 18
Middle Boise Ranch 6 24
Brady’s Ranch 11 35
Rocky Bar — 13 48

FROM BOISE CITY TO RUBY AND SILVER
CITIES.

Seventeen-mile Station 17

Slough 15 32
Snake River 1 33
Carson’s Ranch 15 48
Honey Lake Smith’s 6 54
Boonville 8 62
Ruby City 2 64
Silver City f 64-f

FROM BOISE CITY TO VOLCANO.

Boise River 7
Fifteen-mile House 8 15
Squaw Creek 15 30

Little Camas Prairie 57
Wood Creek 8 65
Lime Creek 2 67
Warm Springs 10 77
Cowhide Ranch 5 82
Toll Gate 1* 834-

Milk Ranch 4 85 1
Rocky Bar 14 99-£

FROM BOISE CITY TO RED BLUFF, VIA BOON-
VILLE, GIBB’S CREEK, AND SUSANVILLE,
IN HONEY LAKE.

Seventeen-mile Station 17
Slough 15 32
Snake River .. . 1 33
Carson’s Ranch 15 48
Honey Lake Smith’s 6 54
Boonville 8 62
Jordan’s Ranch 18 80
Muskrat Lakes 16 96
Child’s Ferry a 17 113
Gibb’s Creek, or forks of road 8 121
Head of Gibb’s Creek 14 135
Mountain Creek 16 151
Trout Creek 17 168
Puebla Mountain 10 177
Hot Springs 6 184
Alder Creek 8 192
Summit Lake 12 104
Three Lakes 12 21

6

Canon Creek 9 225
Surprise Valley 13 238
Fur Creek 14 252
Swift Creek 15 267
Rapid Creek..... 4 271
Susanville, in Honey Lake 6 277
Red Bluff 99 376
Susanville to Chico 95 372

BOISE CITY TO STARR CITY, VIA BOONVILLE.

Seventeen-mile Station 17
Slough 15 32
Snake River 1 33
Carson’s Ranch 15 48
Honey Lake Smith’s 6 54
Boonville 8 62
Jordan’s Ranch 18 80
Muskrat Lakes 16 96
Child’s Ferry 17 113
Gibb’s Creek 8 121
Well Spring.. 12 133
Mouth of Canon 10 143
Summit Spring 20 163
East Fork of Queen’s River 8 171
Paradise Valley 60 231
Cherokee 12 243
Starr City 26 269
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Table of distances—Continued.

FROM WALLA-WALLA TO FISHERVILLE,
KOOTANIE COUNTRY, BRITISH COLUM-
BIA.

Miles.

Touchet 15
Spring 11 26
Pal ouse, on Snake river 20 46
Forks of the Palouse 15 61

Cow Creek... 12 73
Camp 12 85
Cottonwood Springs 8 93
Dragoon Encampment 18 111

Pine Timber 8 119
Eock Creek 12 131

Lake to tire right of road 13 144
Hangman Creek 10 154
Antoine Plant Ferry, or Crossing of

Spokane Eiver 12 166
Dutchman’s 17 183
Slough 18 201
Pen d’Oreille Lake — 9 210
Head of Pen d’Oreille Lake 30 240
Pack Eiver 9 249
Stampede Lake, to the left of the

road .....18 267
Kootanie Ferry 18 2S5
Spring.... 10 295
Eighteen Mile Creek 8 303
Commission Creek, one mile to left

of road 9 312
Eound Prairie 10 322
Boundary line 7 329
Moya Eiver 7 336
Third Crossing of Moya Eiver.... 10 346
Log House 12 358
Miner’s Creek 18 376
Peavine Prairie 12 388
St. Joseph’s Prairie 12 400
Central Ferry 10 410
Fisherville 7 417

FROM NEW FERRY TO ROCK CREEK.

Springs 15
Kentuck’s, on the first Mullan’s road 9 24
Six-mile Camp 6 30
Springs 9 39
Creek 10 49
Timber Camp 9 58
Eock Creek '. 12 70

FROM WALLA-WALLA TO ROCK CREEK.

By trail, via New Ferry 121

Tukannon to Eock Creek 72

FROM JOHN DAY’S TO POWDER RIVER AND
LA GRANDE.

Scott’s 9
Harrison’s on Willow creek 14 23
Forks of Willow creek.. 6 29
Forks of Butter creek 16 45
Ayers 7 52
Birch creek 20 72
MeWillis 17 89

Miles.

Burk’s 16 105
Dealy’s Eanch .. . 12 117
Grande Eonde river, or forks ofroad 4 121

Powder river 20 141
Grande Eond river (road to left) to

La Grande 20 161

FROM DALLES CITY TO CANON CITY, VIA
NIXON’S BRIDGE.

Nixon’s bridge . 16
Hay Stack . 27 43
Cross Hollows, or forks of road

.

. 25 68
Cold Camp . 11 79
Current Creek . 10 89
Muddy Creek . 4 93
Cherry Creek . 6 99
Bridge Creek . 9 108
Alkali Flat . 10 118
Foot of the mountain . 9 127
Mountain House . 6 133
Camp Watson (military post)... - m 139^
Eock Creek - 6-J- 146
Cottonwood . 15 161
South Fork . 6 167
Hagen’s Eanch . 15 182
Veatch’s Eanch . 8 190
Canon City.. . 10 200

FROM DALLES CITY TO CANON CITY, VIA
GILLAM’S.

Gillam’s . 12
Mcltee . 17 29
Bake Oven . 19 48
Cross Hollows, or forks of road. . 10 58
Cold Camp . 11 69
Current Creek . 10 79
Muddy Creek . 4 83
Cherry Creek . 6 89
Bridge Creek . 9 98
Alkali Flat . 10 108
Canon City . 82 190

FROM WALLA-WALLA TO LEWISTON.

Tusha Crossing 20
Tukannon 22 42
Pataha 12 54
Alpowa 12 66
Lewiston .. 17 83

FROM LEWISTON TO ELK CITY, FLORENCE,
AND IDAHO CITY.

Lewiston to Elk City 142
Lewiston to Florence 120
Lewiston to Idaho City 190

From White Bluff to Colville 150

From Wallula via Union to Idaho City,

about 300

From Dalles City to Franklin House on
the Idaho and Umatilla road 102
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ALASKA.
Nearly all the information we possess 'touching the mineral resources of Alaska

is comprised in the correspondence accompanying the President’s message, Fob-
ruary 17, 1S68, (Ex. Doc. No. 177, 40tli Congress, 2d session,) and in the speech
of the Hon. Charles Sumner on the cession of Russian America to the United
States (published in the same document, pp. 124-189.) These valuable and inter-
esting papers contain the researches of the most reliable authorities, and demon-
strate beyond question that the newly-acquired territory abounds in the precieus
metals and useful minerals, though it must be admitted that our knowledge of
the country and its resources is, as yet, chiefly confined to the sea-coast and the
shores of the Aleutian islands.

, Of the vast continental interior we know compar-
atively nothing; in the language of Mr. Sumner, “perhaps no region of equal
extent on the globe, unless we except the interior of Africa, or possibly Green-
land, is as little known. Here,” says Mr. Sumner, “ I do not speak for myself
alone

;
a learned German, whom I have already quoted, after saying that explo-

rations have been limited to the coast, testifies that ‘ the interior, not only of the
continent, but even of the island of Sitka, is to-day unexplored', and is in every
respect terra incognita the same has been repeated of the islands also.” With-
out data beyond what has already become familiar to the public, it would be use-
less, therefore, to encumber this report with any speculations or conjectures
respecting the mineral resources of a comparatively unexplored region. It is

sufficient to say that Alaska is known to abound in cold, silver, copper, iron,
and coal, and that it possesses many other valuable resources, chief among which
are its fisheries and forests.

In this enlightened age it seems singular that an acquisition of such inesti-
mable importance, in its political and commercial aspect, to the future of our
country—especially to that portion of it lying on the Pacific slope—should meet
with opposition on the part of any intelligent American. If the Territory of
Alaska possessed no other element of value'than its vast forests of pine, spruce,
fir, hemlock, and other trees useful for lumber and ship- building, it would be
worth more than ten times the sum stipulated to be paid for it under the treaty.
A moment’s consideration will show how important a question the supply of
timber must become to the States and Territories of the Pacific within a compar-
atively short time. The States of California, Nevada, and Oregon, and the
Territories of Arizona, Utah, Montana, Idaho, and Washington, have a united
area of 903,019 square miles, with an estimated population of 780,000, or less
than one inhabitant to the square mile. The area of timbered land within this
vast range of country is almost confined to a narrow strip along the. coast north
of San Francisco, and to a belt extending along the crests and slopes of the
Sierra Nevada and Cascades, varying in width, and at scattered intervals, from
15 to 40 or 50 miles. Reference to the maps will show that this timbered area
is less than a twentieth part of the entire; surface of the country, and is diminish-
ing perceptibly year after year. The consumption of lumber ' in California and
Nevada, to say nothing of the exports, is without parallel in the history of new
countries. Immense quantities of lumber, timber, and firewood are used in the
building and supply of towns; in mills, mines, flumes, and fences, and for all the
requirements of a miscellaneous and progressive population. It is not to be
supposed that, with increased facilities for immigration, the vast tracts of mineral
and agricultural land, now sustaining less than one inhabitant to the square mile,
will long remain so sparsely settled. Within the next 10 years the population
of our Pacific States and Territories will, in all probability, exceed 2,000,000.
New towns will spring up at frequent, intervals throughout this immense domain.
Our scanty timber lands, already suffering from fires and from reckless waste on

\
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the part of settlers, will he forced to pay tribute to the increasing1 population.

Estimating the consumption from the rate at which the forests of California have
disappeared since 1849, it would not take many years, with a largely enhanced
population, to denude all the available timber districts, increase the price of lum-

ber so as to retard the development of many lucrative branches of industry, and
probably destroy the export trade in that article, which is now becoming so

important an element in the growth of onr intercourse with China.

The completion of the Central Pacific railroad will inaugurate a new era for

the States and Territories west of the Rocky mountains. With population new
sources of wealth will be opened, and railroads will be established north and
south, with branches penetrating the mountain passes and valleys in every direc-

tion, to supply the wants of many growing and prosperous communities.

If Mr. Secretary Seward had accomplished nothing more in the course of his

official career than the acquisition of Alaska, he would for that act alone be
entitled not only to the thanks of every citizen of the Pacific coast, already

awarded him, but to the gratitude of millions yet unborn, by whom the bound-
less domain of the west is destined to be peopled.

For the convenience of those who may desire to consult the principal authori-

ties on the resources of Russian America, I have caused to be prepared a chrono-

logical summary, or bibliography in brief, of the publications on that region,

from A. I). 1600 to 1867. The author, Dr. Alexander S. Taylor, of Santa Bar-

bara, California, is a gentleman of great learning and research, whose labors for

the preservation of all the known records of discovery and adventure on the

Pacific coast cannot be too highly commended.

’Bibliography of Alaska.

1600.

—

Hakluyt Rick’d. Voyages, discoveries, navigations, &c., of the English nation.

In two volumes, small folios ; London, 1599-1600. Also another volume by the same author
of voyages not included in the first work, and not published until 1811, at London, in one
volume, quarto ;

contains the earliest notices of the far northern voyages on the Pacific and
Atlantic.

1600.

—

Original Documents on the Voyages and Services of Frida Andres de Urdanetta,

pilot of Legaspis Manila expedition in 1565, collected by Martiu Fernandez de Navarette,
president of the Royal Spanish Academy of History

;
in one volume, 8vo, in the set of five

volumes; Madrid, about 1816. It was Urdanetta who first discovered the currents and
winds above 40°, with which he sailed his ships from Manila till he made the north shores

of California, and thence down the coasts to Mexico.

1625.— The Pilgrims of Samuel Purchase
,
in three volumes, quarto

;
London, 1625. Con-

tains the voyage of Juan de Fuca, the Greek pilot, in 1592, for original documents pertain-

ing to which, obtained from the island of Cephalonia, see the author’s notes on de Fuca in

Hutchings’s California Magazine for 1859, also Greenhow’s History.

1640.

—

Histoire du Noveau Monde

,

by Jean de Laet. Folio ; Leyden, 1640.

1682.— The Geography of the World, by Jean Bleu. Folio; Amsterdam, 1662.

1699.

—

De Originibus Americanis, by George Horne. Folio
;
Antwerp, 1699.

1712.

—

Historical Researches respecting the Neio World, by Hemic Scherer, professor in the
University of Ingoldstadt, Bavaria. In German, about 1712.

1715.— Recueil du Voyages au Nord, in nine volumes, 12mo
; Amsterdam, 1715.

1704-1750.

—

Voyage Collections : Churchill’s Collection of Voyages, 6 vols., folio, 1704-
1712; Harris’s Collection of Voyages. 2 vols., folio, 1715-1720; Hawkesworth’s Collection
of Voyages, 5 vols., folio, 1735-1740

; Osborne’s Collection of Voyages, 2 vols., folio, 1746-
1750 ;

account of De Pontes apocryphal voyage through the Northwest Passage in 1640 in
the London Monthly Miscellany of 1708; Voyages of Francisco Coreal, 1666-1697, from
the Spanish, in 2 vols., 12mo, Paris, 1722.

1722.—Potheries Historic Ameriquc Septentrionelle, in 4 vols., 12mo ; Paris, 1722.

1729.

—

Origin de los Indios de el Nuevo Mundo y Indies Occidentales, by Friar Gregorio
Garcia

;
folio, Madrid, 1729.

1753

—

Nouvelles Cartes dc V Avniral Fontc et Autres Navigatcurs Espagnolcs, Anglais,
8fc., dans Ic mer Septentrional, by G. de Lisle

;
quarto ; Paris, 1753.

1757.— History of California, by the Jesuit Father Miguel Vanegas, 3 vols., 12mo
; Mad-

rid, 1757, and published shortly after in French, English, and German. Contains notations
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tip to 1752 on the far northwest coast and connections with China, with valuable maps of the

north coasts, &e.

]757.

—

Researches on the Voyages of the Chinese and Japanese to the American Coasts, by

M. De Guignes ;
vide Journal Academy of Inscriptions and Belles Lettres ;

Paris, 1757.

1757,—Letres Edifiantcs ct Curieuses, 8fc., 8fc., of the Jesuit missionaries in. all parts of

the world, from 1600 to 1760, published in French, with translations in English, Spanish,

German, Italian, &c.
,
in some 30 vols., 12mo. Some of the volumes contain exceedingly

interesting accounts of the first travels in the far northern parallels of Asia anil America,

and discoveries of the proximities of the old and the new continents to the north of California

and of China. Jesuit writers lay claim to the first mention of this connection to the world

of letters and science, and one of the volumes of the Letres Edifiantes contains the celebrated

narration of Father Greelon, who was transferred to China before 1660, and travelled exten-

sively as a missionary among the Manchoo and Mongolian populations of that empire.
.

In

one of his journeys in Chinese Tartary he fell in with an Indian woman of the Huron tribes,

whom he had known when serving in the far west of Canada, and who confessed her sins to

him as a priest of the Catholic church at this immense distance from her native country.

This woman informed Greelon that she had been taken prisoner in an Indian fight, and had

afterwards been transferred as a slave from tribe to tribe, until she had crossed in boats over

a piece of water, which was salt, and again sold from one person to another until conveyed

to the plains of Tartary. This fact is said by some to have first stimulated the attention ot

the Russian authorities, which resulted in the discovery of Behring Straits and Alaska.

It was the redoubtable old sailor, Peter the Great, and after him his wife, the Empress

Catherine, who set afloat the great discovery voyages of Vitus Behring and Alexander

Tschirikoff in 1728-’29 and to 1741, which sailed from Kamsckatka, and discovered the

straits which separated Asia from America, and fully confirmed the speculations of the old

Jesuit missionaries of Canada, California, and China. (See the curious map. of the Pacific

in the Spanish edition of Venega’s California. See also on this curious subject of ^Asiatic

and American ethnographic connections the celebrated work “ Melanges Asiatiques ” of A.

Remusat, and the notes of Kurz in the Nouvelle Journal Asiatique on Chinese history.)

1774.

—

Discoveries of the Russians on the Northwest Coasts of America,
,
&c., by Von Mul-

ler; quarto, London, 1774. Contains the earliest Russian voyages to Pacific America.

1774.

—

Account of the Northern Archipelago to the east of Kamtschatka
,

8?c. Sfc., by J.

Von Staehlin. 1 vol., 8vo, Loudon, 1774.

1778.

—

American Atlas
,
or description of the whole continent of America, in grand folio,

by Thos. Jeffreys ;
London, 1778.

1780.

—

Discoveries of the Russians in the North Pacific ,
by Rev. Dr. Win. Cox

;
quarto,

London, 1780. Contains the accounts of Behring’s voyage of 1741, and other valuable

histories.

1780.

—Journal and Proceedings of the Imperial Academy of St. Petersburg, from 17c0 to

present time ; many volumes.

1781.

—Historical and Geographical Miscellanies
,
by lion. Daenis Barrington, 1 or 2 vols.,

8vo; London, 1781. Contains papers on extreme North Pacific coasts.

1788

—

The Apocryphal Voyage of Francisco Maldonada through the Northwest Passage
,

published in Madrid about 1795 by the Royal Academy of History, from MSS. discovered

in the Ambrosian library of Milan. Also, Cevallo’s Voyages of Maldonada, De luca, aucl

Fonte, 1 vol., 8vo, Madrid, 1798.

1709.— Voyage of Captains Portlock and Dixon to the Northwest Coasts of America
, 8fc.,

Sfc., in the King George and Queen Charlotte, in 1788- 89
;
quarto, London, 1789.

1789— Dissertation Geographico de l\ovo California
,

Sfc., by J. A. Hartman; quarto,

Marburg, 1789.

1789.

— Relation of a recent Spanish voyage to the northwest coasts of America
,
ante 1789,

hy J. F. Bourgoing. 3 vols.,8vo, (French) 3d edition, Paris, 1803.

1790 — Cook's Voyages. The three voyages of Captain James Cook between 1766 and

1776, to the Pacific and northwest coasts. The only reliable editions, which are in several

volumes, are those published under the directions of the Lords Commissioners of the Admi-

ralty of England, printed at London at separate periods before 1792.

1790.

The Voyages of Captain Billings to Behring Straits
,
Kamstchatka, Sfc., fyc., 1785-

1790, in the Russian service, by Martin Sauer
;
quarto, London, 1796.

1790.

Voyages made in 1788-’89 between China and Northwest America
,
by Captain John

Mearres, R. N.; quarto, London, 1790. Captain Dixon’s reply to the same, 1 vol., quarto,

London, 1790.

1791.

—Journal of the Voyage of the Spanish Exploring Ships Atrcvida and Discubierta,

under Captain Alexander Malaspina, in 1791
;
preserved in MSS. in the viceroy’s library in

Mexico and in the Spanish hydrography at Madrid Malaspina’s charts were published m
a quarto volume by the Spanish government about 1802, and credited to the voyage of the
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Sutil and Mejicana, and afterwards became the established authorities in the Spanish marines
for the north Pacific coast down to 1830.

— The Viceroy's Archives of Mexican History
,
collected and arranged under orders

from Viceroy Eevilla Gigedo by Father Francisco Garcia Figueroa, and arranged, in 32 or
more folio volumes, and now in the old viceroy’s library in Mexico City. Perfect copies of
this valuable collection are stated to have been also sent to Madrid before 1800. It contains
invaluable material, collated by Cassasola and Bonilla, on the Spanish discovery voyages to
that portion of ancient Alta California between the latitudes 55° and 61°, as claimed by
Spain, which afterwards became the domain of Eussian America, and now forms a portion
of the United .States Territory of Alaska. See also contribution of Secretary Seward, in
1865, on Spanish northwest voyages, contained in the Bibliografa Californica of the author.

1793.— I oyages and Travels in Asiatic Russia and in the North Pacific, compiled by Pro-
fessor Pierre Simon Pallas

; 4 or 5 vols., quarto, Paris, 1789-’93. ' There are also English edi-
tions of the works of Pallas, who was a celebrated German professor in Eussia under the
patronage of the Empress Catharine II. This appears to be the same work edited or com-
pleted by Theodor K. de Mirievoy, and which contains such valuable material on the philol-
ogy of Europe and Asia. Pallas also wrote extensively on the natural history of Eussian
America in German. .Pallas was one of the greatest naturalists of his day, and his writings
covered a multitude of subjects. His notations on the locust and grasshopper ravages in
the Crimea, noticed by the learned Eussian entomologist, Motsehulsky, and also by the
author of this bibliography in the Smithsonian report for 1859, are of great value in science.

1793.- Voyages and travels to the Coppermine River and the Countries west of Canada, in
1189-’93, by Alexander Mackenzie; in 8vo and quarto, London, 1801 and 1802. The work
of Samuel Hearne, describing’ his voyage of 1770-1772 in some of the countries visited by
Mackenz^, and for the discovery of copper mines, was published in London in quarto in

1799.— Voyage round the World, by Captain Jean Francois G. de La Perouse ; edited by
M. Millet Muriau. Government edition in French, 4 vols., quarto, 1797, maps and illustra-
tions

; also English and German editions.

1799.— Voyage to the Northwest Coa ts of America and Round the World, 1790 to 1792, in
the Irenck ship Solide, by Captain Etiene .Marchand, preceded by an historical introduction
of discoveries, &c., on the northwest coasts of America, by Claret Fleurell, (in French,) in
4 vols., quarto, Paris, 1799.

Voyage ojf Discovery and Exploration on the Northwest Coasts of America in 1790
to 1795, S<c., Sfc

, by.Captain George Vancouver, E. N.; plates and maps; published by the
government in 5 or 6 vols., quarto, London, 1801. Lieutenant Broughton, an officer of one
of Vancouver’s vessels, also published an account of the voyage in quarto form at London,
in 1804.

1802.— Voyage of the Sutil find Mcxicana, exploring vessels, under Captains Dionisio Gal-
iano and Cayatano Valdez, of the Spanish navy, in 1792, to the northwest coasts

;
published

by order of the KiDg of Spam, in I vol., 8vo, in 1802, with map. The Memorias sobre las
Observaciones.Astron.omicas que ban servido de fundamentos a las Cartas de la Costa Nor-
weste de America, written, about 1810 by Admiral Espinosa, of the Spanish navy, and pub-
lished by the Hydrographic office of Madrid, is spoken of by Humboldt as a work of value.

1805.— Catalogo de las lenguas Conocidas, y numeracion, division y closes de estas, segun la
diversidatl de sus idiornas y dialectos, by Father Lorenzo Hervas, soc. Jesuits, in six^vols.,
quarto, of nearly 400 pages each. Published at Madrid 1800 to 1805 ; also in octavo.

1806.

— Vie “ Mithradates odcr Allgmeine Sprachinkunde mit dam Vat.tr al.s Sprachbone ,”

&c.,a famous authority in the philosophy of languages, was commenced by John Christo-
pher Adelung, of Berlin, in 1806, and concluded by John Severan Vater, in 1817, in five
vols., 8vo, at Berlin. Another work was published by Frederick Adelung, in 1815, at St.
Petersburg, in quarto, entitled “ Catherinas der Grossen Verdienste,” &c., &c. The Mith-
radates contains valuable matter on the Indian languages of the far north Pacific coasts.

1811.— Works of Alexander Humboldt. A critical examination of the history, navigation,
and geography of the New World and the progress of nautical astronomy in the 15th and
J 6th centuries ; in French, 5 vols., 8vo, Paris, i836~’39. Also, Eesearches concerning the
Institutions, and Monuments of the Ancient Inhabitants of North America, with descriptions
and scenes in the Cordilleras, plates, maps, and plans; in 2 vols., folio, Paris, 1810; Lon-
don edition, 2 vols., 8vo, 1814. Also, Essay on the Kingdom of New Spain, in 2 vols.,
folio, Paris, 1808-181

1, plates, maps, and plans
; London edition in 4 vols., 8vo, 1811 ; also

a New York edition in 2 vols., 8vo, 1811. All these works contain valuable notations on the
Alaskan countries.

181

2^’ ^>u^esc^es ^w^ America, by Cbvostov I. Davidoff. 2 vols., 8vo, St. Petersburg,

1814. Voyage Round the World in the Russian ships Neva and Nadedsda, in 1803-1806,
commanded by Adam John Von Kruesenstern, (afterwards admiral in the imperial navy.)
English edition, in quarto, London, 1814, with maps, plates, &c. Also, Berlin edition. The
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other works published on this voyage by Kruesenstern’s officers are Dr. Langsdorff ’s work,
in 2 vols., quarto, London, 1816, and Captain Wrey Lisiansky’s, in 1 vol., quarto, London,
1314. They were also all published in different forms in the Russian language and in

French. Admiral Kruesenstern also wrote a work of 78 pages on the Indian languages of
Alaska, for the St. Petersburg Academy, in 1 81 3. He was also the most thoroughly instructed
seaman in the world on the hydrography of the Pacific, and cpmpiled those charts of the
great ocean which are the models of all others, all of which, with his nautical notes and
memoirs accompanying these, have made him celebrated among the savans of America and
Europe. Before his death, about 1850, he had filled many posts of the highest honor in the
imperial service, and was a man of the most estimable personal character.

1817.— Collection of Voyages in the South Seas and the North Pacific
,
from 1527 to 1800.

By Admiral James Burney, R. N. In 6 vols., quarto, London, 1814-1817
;
with plates,

charts, &c. This valuable work contains very little on voyages after 1770.

1817.— The American Coast Pilot
,

$?c. By Edmund Blunt, of New York. The editions

of this well-known work subsequent to 1850 contain valuable notices of the hydrography
of Russian America and the northwest coasts. The same may be said of “The American
Navigator,” by N. A. Bowditch

; but the editions of both works prior to 1850 are very
meagre on the coasts mentioned.

1818-34.— Voyage to California and the North Pacific Coasts, in the French trading ship

Bordelais. By Captain Carnile Rocquefeul. 2 vols., 8vo, Paris, 1823. Voyage Round the

World in the French trading ship Pieros, in 1826-1829. By Captain Duhaut Cilley. In 2
vols., 8vo, Paris, 1834. Both these works relate to California and the coasts further north,

and contain much interesting matter on the fur trade of the epoch ante 1830.

1823.

— Voyage of Discovery to the Pacific Ocean and, Behring's Straits, California, 8fc., in

the Russian ship Ruric, in 1815-1818. By Captain Otto Yon Kotzebue, (afterwards admiral
in the imperial navy. ) In 3 vols., 8vo, London, 1823. Editions also in German and French.
Chamisso was the surgeon and naturalist of the Ruric, and for many years after made val-

uable contributions to the learned societies of Russia, Germany, and France, on the fauna
and flora of the countries visited, particularly of Alaska. Kotzebue also made another voyage
to Russian America, the central Pacific islands, and California, in 1823 to 1826, in the Rus-
sian ship Enterprise, or Predpriate, an account of which was published in English at London
in 1830, in 2 vols., 8vo. In this voyage Eschscholz went as naturalist, and after his arrival

in Russia contributed valuable material on the fauna and flora of Alaska, California, &c.,
in different German, Russian, and French journals of learning and science, which are highly
esteemed. Choris, the artist of Kotzebue’s voyage, who was afterwards killed in Mexico,
also published an illustrated work on the voyage, entitled “ Voyage Pittoresque.” These
two voyages of Kotzebue are often confounded as one, and the names of Chamisso and
Eschscholz, which Kotzebue attached to certain localities in Alaska, are sometimes mistaken
for Indian or Spanish terms, and both as members of one expedition. Admiral Kotzebue
served in the Crimean war, and was highly esteemed by his government, and a hydro-
graphic author of eminence. Pie died, we believe, in 1858.

1824.

— Voyage to Russian America Sfc., by M. Chromtschenko ; vide St. Petersburg
Archives of History, &c., &c., for 1824; also in German in the periodical Hertha, for 1824.

Chromtschenko and Etoline made surveys of the Alaskan coasts, which were reduced to

charts and maps.

1831.

—

Voyage of the ship Blossom to the North Pacific and Behring's Straits in 1825 to

1828, to co-operate with the Arctic Expeditions from the Atlantic. By CaptainF. W, Becchey,
R. N., (afterwards admiral.) Published under orders of the British Admiralty. In 1 vol.

quarto, also in 2 vols., 8vo, London, 1831 ; both with plates, maps, &c. A quarto volume
on the natural history of the voyage was also published at London in 1839. The botanical

collections were edited by Sir William J. Hooker and others, in the separate volumes included
in the Flora Bor cola Americana, published in 2 vols., quarto, about 1840, and Hooker’s Plantae

Iconii, of 1844. A large amount of valuable material relating to Alaska is to be found in

all these volumes. Admiral Beechey, we believe, died in London in 1859.

1836.— Voyage to the North Pacific in the Russian ship Seniavive, in 1826-’29, by Captain
Frederick Lutke, (now admiral in the Imperial navy,) in 4 vols., 8vo; St. Petersburg and
Paris, 1835-’36. This is one of the most valuable works on Russian America and the north

Pacific. The author served in the Crimean war of 1856.

1839.

—

Baer, Von K. E. Statistics and Ethnography of the Russian American Countries.

This author, it is said, was with Admiral Yon Wrahgel when governor of Sitka, and made
valuable contributions on the above subjects and on natural history to the scientific journals

of St. Petersburg and Berlin, between 1837 and 1845.

1839.— The Physical History of Man. In 2 vols., 8vo, plates ; 1839. The Natural His-
tory of Man. In 2 vols., 8vo, plates ; 1855. Both by Dr. J. Pritchard, of London, and
esteemed as high authorities in ethnology. They contain valuable matter on the Alaska
Indians. The volumes of transactions of the ethnological societies of New York, London,
and Paris also contain accounts of the tribes of the Territory to be found in no other publica-
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tions. In this category are also tlie learned ethnological works of Dr. S. G. Morton, of
Philadelphia, from 1840 to 1850.1839.

—Beitrage ziir Kcntniss des Russian Reichs, und der angranzanden Lander Asies,
by K. E. Yon Bar and G. Yon Helmersen, in several volumes, from 1839 et sig.

1840.

—Notes on the Islands of the district of Unalaska, 8fc., in 3 vols. 8vo, 1840. Also
notes on the Koloschon and other Eussian American Indian tribes and their languages, in
1 vol., 8vo, 1846, by the Greek Priest Jvan Yeniaminov, (in Eussian,) both published in ’si.
Petersburg. W. Schott also published seme philological papers on the Koloschon language,
in Erman’s archives, Berlin, 3d vol., 1843

1843.

— Voyage of the Sulphur to the North Pacific, 8fc., in 1837-1841, under Sir Edward
Belcher, E. N., (now admiral.) In 2 vols., 8vo, 1840. The zoology of the expedition, in
quarto, whs published in 1S43-45. These accounts relate largely to Eussian America. They
are government works.

1844.

— Explorations, 8fc., in the two Californias, 8fc., 8fC., in 1840-43. By Duflot de
Mofras. In 3 vols., 8vo, with volume of atlas and plates. Paris, 1844. Government work.
Contains notices of Alaska and its trade, Indians, &c.

1844.

—Anales de la Philosophic Chretiene. Vol. 15 and others. Contains papers of M.
Prevaney on the ethnological connections of Alaska and Mexico by the Mongolian races.

1845.— Overland Journey Round the World, 8pc. By Sir George Simpson, governor of the
Hudson Bay territories in 1841-42. In 2 vols., 8vo, London, 1845. Also in New York.

1845. Exploring Expedition Round the liorld, in the Vincennes and other government
vessels of the United States, in 1838-42, under Lieutenant Charles Wilkes, (now admiral
TJ. S. N. ) In 5 vols., imperial octavo. Government work, 1845. Plates, maps, charts, and
plans. Some 40 volumes altogether were published on the results of this expedition, many
of which contain more or less valuable of scientific matter on Alaska. A number of the
officers of the expedition afterwards served in California from 1846 to 1867.

1846.

— L' Oregon et les Cotes du Norde Pacifiquc, 8fc. By M. Felix. With map; 1 vol.
8vo. Paris, 1846.

'*

1846.

— Ethnology and Philology of Wilkes's Exploring Expedition. By Horatio Hale. 1
vol., quarto. Philadelphia, 1846.

1847.

—History of Oregon, California, and the North Pacific Coasts. ByEobertW. Green-
how. 1 vol., 8vo, 4th ed., Boston, 1847. Mr. Greenhow was United States, attorney for
the California Land Commission of 1852, and died in San Francisco in 1856. His work
contains valuable notations on Alaskan history.

1847.

—Studies on the Primitive History and Antiquities of the Races of America and Ocean-
ica, by Gustave D’Eitcthal, 2 vols., 8vo. Fragments on the History, Geography, &c., of
America, by C. F. Jomard

; 1 vol., 8vo. Both these works were published (in French) at
Paris in 1847.

1848.

— Volume of Charts and Maps on Russian America, 8fc., printed by the lithographic
press at Sitka in 1848.

1

1849.

— The Collections of Lieutenant Zagoskin, of the Imperial navy, on the Indian Trikes
and Languages of Alaska, are printed in the Memoirs of the St. Petersburg Geographical
Society for 1847-’48-’49, et seq., and also in his work of travels, in 2 vols., 8vo. ; St Peters-
burg, 1847-1848.

'

1850-’60.— Orography, fic., of the North Pacific Countries, by Professor Grewingk, pub-
lished in Transactions of the Mineralogical Society of St. Petersburg, and also in Germany.
This is stated by Mr. Sumner to be a very valuable work, particularly on the mineral devel-
opments of Alaska.

1850.

—National History of the Varieties of Man, by Dr. E, G. Latham. 8vo, London,
1850,

1851.

—Sir John Richardson's Arctic Expedition. 2 vols., 8vo, London, 1851.

1851.

—A Nautical and Historical Directory of the Pacific Coasts and Islands, 8fc., fic., by
Alexander G. Findlay; 2 vols., royal 8vo, London, 1851. This is a work of great merit,
and one of the best compiled on oceanic hydrography, and has been of great utility. The
author is well known in England, and an eminent collaborator in the proceedings' of the
Eoyal Geographical Society. His notations on the Alaskan coasts are from the best author-
ities of Eussia and other nations.

1852.

— Voyage of the ship Herald, under Captain Hy. Kellet, in 1845 to 1851, being three
cruises to the Behring’s straits countries and a voyage round the world

; by Dr. B. Seeman;
2 vols., 8vo, 1853. Other volumes on the natural history of the voyage were published by
Prof. Edward Forbes, 1 vol., quarto, 1853. A separate volume wasVritten by Dr. Seeman
on the botany of the voyage, in quarto. All of them are in high esteem in the learned
world. See also the volumes of Sir Leopold McClintock on his voyage to Behring’s straits
and the Arctic, of 1852 to 1854 ; also, the volumes of the London Nautical Magazine. The
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work of Seeman contains the model of an exploring voyage, and is the most convenient

thing of the kind we have ever seen.

1855 —Admiral Von Wrangcl. This gentleman, who several times visited California, was

governor of Eussian America before 1848, and wrote largely m the Eussian and Gei man

ournals on the status and natural history ot Alaska. His works are consideied ot fust-class

merit.

1855 —Notices of the Crustacea and other Invertebrate Marine Animals of the Aorfh Vacijic

Countries by Professor William Simpson, surgeon, &c„ of the United States North Pacific

expedition of 1854-’56. These notices were published in the transactions of seveial learned

ocieties of Philadelphia, New York, and Boston, from 1855 to J 863, and would now make

jomo of some 300 pages, and have become standard authorities m natnial science. I

author is weU knowi In California, has contributed valuable services to the Smithsonian

Institute and is now in charge of the Chicago Museum of the Natural Sciences. His noja

tions ou ’the invertebrate animals of the Alaskan coasts are extremely interesting and cunous.

1855 .— Transactions of the California Academy of Natural Sciences

,

in 4 yo\, &vo from

1855 to 1866; contains several valuable papers on the natural history, &c., ot Alaska, by

writers of the Pacific domain.

1855.

—

The Birds of Texas, California, Oregon, by John Cassin, in 2 vols.. quaito ,

Philadelphia, 1855; with plates. Also the volumes of John J. Audubon on the Bipgt-|-phy

of North
P
American Birds,

1

and his great work of accompanying plates, all

1855. The Quadrupeds of North American is a celebrated work ; also
;

wiitten by Audubon

and Dr. John Bachman, 1840-’43. All these volumes are splendidly illustrated, and i elate

largely to the natural history of Alaska.

Y857.

—

John C. E. Buschmann ,
Librarian of the Royal Library of Berlin.

.

ihe philo og-

ical treatises of this eminent savan on the Indian languages of Eussian America, :
anc s low-

ing. their relations to the Athabascan families west of the Eocky mountains, and tompa i

sons with the northern tribes of Mexico, are contained in the volumes of Transactions ol the

Eoyal Academy of Berlin since 1850.

1857. The North Pacific Exploring and Surveying Expedition, by Lieutenant A. \V. Hab-

ersham, U. S. Navy; 1 vol., 8vo, 1857.

1857.— Three Years in Washington Territory, with notices of the northwest coasts, by Jas.

G. Swan,;. 1 vol., 12mo, New York, 1857.

1857.

—Mission to the Government of Japan by Commodore M. C. Un

3 vols. quarto, 1857, copiously illustrated. Contains highly valuable notices on the litho-

graphy of the north Pacific, its great sea currents, &c., &c.
;
government woik. _

1857 — The Pacific Railroad Survey volumes, from 1853 to 1858, in 12 vols. ,
quarto, copiously

illustrated. The first volume and the 8th, 9th, and 10th contain valuable notations on the

Indians,, birds, fishes, and animals, &c., of the Pacific domains and of Alaska In the eighth

andninth volumes maybe found Spencer F. Baird’s Bibliographies of American Natui. H o

tory, where all the authorities on Alaskan zoology are set forth.

1858.

— Reports of the United States Coast Survey Office, in quartos, since 1853.. That of

1858 contains the excellent directory of George Davidson of the coasts of California an

the far north, and incidentally of Alaska.

1858.—Literature of the Aboriginal Languages of America, by H. E. Ludewig ;
with

additions by W. W. Turner and N. Truebner. 1 vol., 8vo., London, 1858.

1860.

—

Chinese Repository. An English magazine published at

making now over 30 volumes. It contains an immense amount of mattei on Asiatic lneia-

ture, and has papers on Alaska and Kamstchatka. It was first edited by an Amencan mis-

sionary from Massachusetts. _
I860.—Geographical Dictionary of all the Countries of the World, by J. B. McCulloch;

in 2 vols., royal 8vo, London, 1855, and recent editions.

I860.— The Forest Trees of North America, by Dr. J. G. Cooper, of California ;
m Patent

Office Eeport for 1860. This is an addendum to the great work of Michaux and Nuttall.

IQQO.— The Flora of North America, by Dr. John Torrey and I)r. Asa Gray ;
in royal 8vo

volumes. Also, their continuations in the volumes of the Eailroad Surveys.

I860.

—

Smithsonian Institution. The volumes of annual reports of this Institution, and

those entitled “Contributions to Knowledge,” contain several valuable notations on the

Indians and natural history of Alaska. Major Eobert Kennicott, of Chicago, onci of their

most famous assistants, aqd who explored the eastern sections of .Alaska m 1862 64, i

at Michaelowski, in that Territory in May, 1866, while engaged m explora mns connected

with Bulckley’s Telegraph Survey. The manuscripts of his travels are said to be m posses-

sion of his friends in Chicago and the Smithsonian Institution.

I860.— The Indianalogy of California, including notes on the Indian tribes of Alaska and

other portions of the Pacific domain ;
published in the California Farmer newspaper x& foui

series of 150 numbers, from I860 to 1864, by Alex. S. Taylor; perfect set in the mercantile
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library of Sail Francisco, and the library of the Smithsonian Institution. The valuable papers
of the late Albert Gallatin on the northwest Indian nations are to be found in the volumes
of the New York Ethnological society, after 1845.

1 800.— The Geography of the Sea, by Lieutenant M. F. Maury, 8th edition, New York,
1861 ; also his Wind and Current Charts ot the Pacific ocean. This author was Superin-
tendent of the National Observatory at Washington, and afterwards became an admiral in
the rebel service of the southern confederacy. The work contains valuable notations on the
winds and currents of the North Pacific.

1861.-— The Vegetation of the Coasts and Islands of the Pacific, from the collections on the
voyage of the Russian ship Seniavive, under Captain Lutke, 1826-1829, by P. H. Yon
Kitlitz, in quarto, published in Germany, in 1861.

1861.

—

History of the Discovery of the Earth, by Carl Yon Ritter; London, 1861.

Ifc61. History of Eastern Asia, Mongolia, China, Manchuria, the Amoor, Kamtschatka,
8fc., 8fc., by Professor Frederick C. Neuman, of Munich and Berlin; London, 1861.

1.862.^— Discoveries in northern Pacific from Mongolian Asia, before the times of the Ice-
landers, (A. D. 500.) These are said to be written by Mr. C. G. Leland, and pirblished in
the Knickerbocker and Continental magazines of 1848 and 1862, and are mostly, as is under-
stood, from the work of Professor F. C. Neuman, of Munich and Berlin.

ISO’S.

—

History of the Discovery and Chartography of the Pacific and Atlantic coasts of
North America, by Dr. John G. Kohl. 1 vol., 8vo, London, 1862.

1863.— Report to the Imperial Government on the Resources of Russian America, S?c., with
notices of British Columbia, California and the north coast countries, in 1860-61, by Cap-
tain P. N. Golownin; St. Petersburg, 1863. Also published in some periodical in numbers,
and, as is said, in English.

1863. Lcs Peoples de la Russie. This we judge, from Sumner’s remarks, is a very
voluminous and valuable work on the populations of the Russian empire, published about
1863. (See also the Almanach de Gotha for 1867, on the same subject.)

1864.

— Travels in the countries of the river Amoor, with Notices of Russian America, and
North Pacific Commerce, by Major Perry D. McCollins

; 1 vol., 8vo
; New York, 1864. This

was written in furtherance of the great enterprise of the telegraph connecting North Amer-
ica and Asia.

1865.

—Atlas for the History of the Discovery of America, compiled under direction of the
Royal Academy of, Munich. This collection is made by photographing old and Scarce maps
on the Americas to the number 13, and 100 copies of the work were published in 1865, at
Munich, at the price of $18. Some of these, relating to the northwest coasts before 1571, are
taken from a scarce and celebrated chartographical collection of the Portuguese scholar Yaz
Dourada. (See notes of Professor F. C. Neuman, in the San Francisco Evening Bulletin.)

1867.—Speech of Senator Sumner, of Massachusetts, in the United States Senate, in May,
1867, on the purchase of Alaska

,
and the resources, 8,-c., of the Territory. Pamphlet, 8vo, of

48 pages and large map of the Territory and vicinities. The discussions on the transfer of
Alaska in the United States Congress will be found preserved in the volumes of the Con-
gressional Globe, written down by the official reporters, in 1867.

1867.— The official correspondence between Secretary Seward, of the State Department, and
the Russian diplomats, on the purchase and transfer of Alaska, will be found at large in the
volumes accompanying the President’s message for 1867-1868, from April to December, 1867.
(See also the San Francisco newspapers.)

1867.

—

New Map of Alaska. A new and extended map of Russian America was pre-
pared in May, 1867, by the officers of the coast survey in California, which is stated to be
detailed from the most recent authorities, and the best to date.

1867.— Bulcklcy’s Telegraph Survey. The officers of this expedition are stated to be engaged
in the preparation of a work on the Explorations of British Columbia and Alaska, connected
with this great enterprise.

1867 — Sea Charts. Some excellent navigating charts of the North Pacific coasts have
been within the last 18 months issued from the admiralty office of London. These contain
the most recent and reliable notations prior to the Coast Survey map mentioned in the fore-
going.

1868.

—Letters to the New York Tribune and Boston Advertiser.

1868. Letters and speech of Senator Cole, of California, in favor of the acquisition of
Alaska.
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GENERAL OBSERVATIONS ON THE PACIFIC SLOPE.

PROGRESS OF SETTLEMENT—IMMIGRATION AND LABOR.

SECTION I.

Xrttlhence of Muting on othee ihteeests.—Within the brief space of

nineteen years our people have opened up to settlement a larger area of territory,

valuable as a source of supply for nearly all the necessities of man, than has
ever before in the world’s history been brought within the limits of civilization

in so short a time. Nineteen years ago California, Arizona, Colorado, Montana,
Idaho, Washington Territory, Oregon, Utah, and Nevada, occupying more than
one-third of the entire area of the United States, were regions chiefly known
to trappers and traders; traversed and occupied for the most part by barbarous
hordes of Indians. That this extraordinary advance, with all its concomitant
results to the trade and commerce of the world, has been achieved by the discov-

ery and development of our mineral resources, no reasonable man pretends to

dispute. Every day’s progress in our history speaks for itself, and the facts

are patent to all.

It seems a little singular, considering the millions of treasure thus added to

our national wealth, the vast range of industry opened to our people, the won-
derful impulse given to agriculture, commerce, and manufactures, that of all our

great national interests, the business of mining has had the hardest struggle to

enlist the favorable consideration of our government. Of late years, through
the irresistible logic of results, something has been achieved in the way of more
intelligent federal legislation.

The mineral land law, of July 28, 1866, granting titles in fee to the miners,

is an advance in the right direction. The appropriation for the collection of

raining statistics is another.

There are in the Atlantic States many who will speak of mining as an inter-

est inimical to the welfare of a people, owing to its fluctuating and hazardous
character, and to the contempt it is supposed to beget for the more gradual
methods of acquiring wealth. There is much truth in this view when it is con-

fined to the early style of mining, which despised restraint and debauched the

morals as it impaired the constitutions of those who followed it in a spirit of

wild adventure. But the objection does not lie against mining as a regular, sys-

tematic pursuit, directed by skill and capital, and relying upon the steady con-

tinuance of moderate profits. This kind of mining, by common consent, is des-

tined to be one of the most permanent and healthful sources of prosperity. The
application of American ingenuity and enterprise to the development of the

deposits of precious metals found west of the Rocky mountains, is certain ulti-

mately to make mining for gold and silver as legitimate and safe a business as

mining for coal and iron, and as great a prompter of diversified industry.

If we take mining only in its past condition and its present transition state,

we must admit that with all its evil_effects upon individuals, it has caused most
important general benefits, especially in anticipating by generations the peopling

of the immense Territories of the west, and thus widening the field for the dis-

play of national energies, broadening the spirit and firmly bracing the national

credit. But for the mining furor of the last 19 years, California would proba-

bly have remained a vast cattle range to this day, and all the great Territories

that adjoin it, now peopling with civilized communities, and nearly traversed by
a railroad uniting both shores of the continent, would still be savage wastes,

held and controlled by the barbarians who are fast retiring before the forces of

modern progress.

The direct effect of mining upon agriculture and commerce is strikingly shown
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in California, How much wheat would now be exported from San Francisco

but for the mines and the population attracted by them? How many interior

towns would have been built
;
how far would the Pacific railroad have been

constructed
;
where would have been the overland mail and telegraph, and the

China steamship line, but for the necessities created by the development of our

mineral wealth? The mines have not only led to these things, but they have
built up a great manufacturing interest, which already, in San Francisco alone,

estimates its annual product by a figure nearly as high as that of the gold fields.

The truth is, agriculture, commerce, manufactures, and mining, are essentialh

homogeneous pursuits. The only antagonism is one of wrong methods, ana
these are sure to be rectified in time. In some quarters of the globe it is com-
merce that leads, in others agriculture, in others mining. The last has been
especially conspicuous as a motor of emigration and industrial development in

the Pacific States, and has caused the others to flourish where nothing else could

have attracted them for a long time later. The rich silver mines of Nevada
have peopled that State with an industrious and thriving population. Farms
are seen where sage-brush deserts existed a few years ago

;
the rugged declivi-

ties of the mountains abound in gardens. On the western slope of the Sierra

Nevada we have luxuriant orchards and vineyards, in the place of endless for-

ests of pine. Baron Humboldt, the most learned of travellers and most acute

of observers, tells us that the best cultivated fields of Mexico are those which
surround the richest mines

;
and he bears testimony to the fact that “ wherever

metallic veins have been discovered, in the most uncultivated parts of the Cor-
dilleras, on the isolated and desert table-lands, the working of mines, far from
impeding the cultivation of the soil, as it is generally imagined, has been singu-

larlv favorable to it.
7; And the reasons he gives are conclusive :

t/ o
Want, soon awakens industry. The soil begins to be cultivated in the ravines and decliv-

ities of the neighboring mountains, wherever the rock is covered with earth. Farms are
established in the neighborhood of the mines. The high price of provisions, from the com-
petition of purchasers, indemnifies the cultivator for the privations to which he is exposed
from the hard life of the mountains.

The truth of these observations is strikingly illustrated by the example of
California. But muring in that State has a still more direct influence upon the
development of our agricultural resources than the direct demand it creates in

the mining districts for agricultural products. The vast net-work of ditches in

the central counties has inaugurated a system of irrigation which may some day
be almost as indispensable to the farms, orchards, and vineyards of the dry
uplands as to the placer diggings. No purely agricultural interest could bear
the expense of constructing these immense ditches, some of which range from
50 to 60 miles in length, and cost singly several hundred thousand dollars.

Most of these ditches will be available for purposes of irrigation and manufac-
ture, long after the original occasion for them shall have passed away.

That the agricultural and manufacturing will be far in advance of the mining
interests of California within a few years, none who have studied the market
and shipping lists for the past year or two can doubt

;
nor can it be denied that

this is a matter of congratulation, for while mining is so efficient as a stimulating
and co-operating industry, it is not the most' solid or genuinely productive and
lucrative industry, and all human experience shows that a people never attain

the highest prosperity and the best culture who are largely devoted to a single

pursuit. Humboldt says “the influence of the mines on the progressive culti-

vation of the country is more durable than they are themselves.” While it

must bd admitted, therefore, that “the produce of the earth derived from agri-

culture is the sole basis of permanent opulence,” it is but just to say, so far at

least as the Pacific coast is concerned, that the working of mines has tended
more than all other causes to the development of that pre-eminent branch of
industry. wf np- ni ...
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Although the business of mining has not advanced in any remarkable degree

during the past year, the average yield is fair, and greater confidence exists than

ever before in the profits to be derived from this pursuit when conducted upon

legitimate principles. The depression in mining stocks, so far from affording

evidence of any actual decline in the value of the mines, is a healthy indication.

It proves that the era of reckless speculation which has resulted so disastrously

to thousands of our citizens is drawing to a close. It presents conclusive evi-

dence that a system of mining based upon the fluctuations of a stock market

can never be permanently prosperous. Wherever the mines are carefully worked

by individuals or by companies we find the average of success quite as great as

in other branches of industry.

It is manifest, however, that quartz-mining, apart from the hazards naturally

incident to it, labors under disadvantages which do not pertain, in so great a

degree, to any other pursuit. It requires a greater amount of capital and the

employment of a larger number of men than any other productive branch of

industry, excepting, probably, manufactures, which are not subject to the same risks.

Taking the aggregate of losses and profits on all the investments made in quartz-

mining, there is no business, so far, on the Pacific slope which has proved less

remunerative to capitalists.*

Cost of Labor and Expenses of Living.—A serious obstacle to the pros-

perity of the mining interest on the Pacific slope is the high cost of labor. It is

impossible that any mine, however productive, can long continue to bear the drain

upon its resources necessary, at the present rate of wages, to defray the expenses

of working it. There are innumerable mines in every State and Territory west

of the Pocky mountains now idle, which could be worked at a profit if the

expenses of labor were not so disproportionate to the cost of living. Wages are

still in many instances more than double what they are in the Atlantic States,

and tenfold more than the wages paid in Europe. The question arises, why

should this be the case, when the cost of living is now but little greater in

many of the mining districts than in the Atlantic States, and ceitainly bears

no proportion between the wages paid and the cost of living in Europe.

In California the rate of wages for unskilled labor in the mines is $2 50 to

$3 per day
;
cost of board and lodging, $5 to $7 per week. In Nevada, wages

$4 per day
;
living, $7 to $10 per week. In Montana, wages $6 per day

;
living,

$10 to $14 per week. In Idaho, wages $5 to $6; livingy $9 to $12 per week.

In Oregon and Washington, $1 50 to $2 50 per day
;
living, $4 to $6 per week.

Skilled labor varies greatly, according to the demand and supply. The follow-

ing rates paid in Virginia, Nevada, for the various grades of labor, may be taken

as a medium illustration :

Gold.

Ordinary miners, per shift of eight hours

Carpenters and millwrights, per day

Stone and brick-masons, per day - -

Engineers, second class, per day

Engineers, first class -

MILL HANDS, TWO SHIFTS IN 24 HOURS.

$4 00

5 00

6 00

$5 00 to 6 00

6 00 to 8 00

Amalgamators and feeders 3 00 to 3

Rock-breakers and ordinary workmen - 2 50 to 3

At the mills, when the men are boarded, the foremen get $55 to $60, the latter

50

00

$45 to $50, per month.
. .

In section 18, page 384, a table is given of the market prices of provisions

and various other necessary articles where miners board and lodge themselves, t

* Some of these observations originally appeared in newspapers to which they were fur-

nished by the undersigned.—J. R. B.

t The prices in San Francisco are from 25 to 30 per cent. less.
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Many of the better class build small cabins in the vicinity of the mines, where
they can obtain ground free of cost, and live comfortably and economically.
This is especially the case where they have families to superintend their domestic
affairs. Some of them have thrifty little gardens, and raise all the vegetables
they require.

Contrast this with the wages paid at Freiburg, in Saxony, where the miners
have as much as they can do to procure the necessary means of subsistence, leav-
ing nothing for the future. Ordinary miners receive per shift of eight hours 8f
silver grosehen, (about. 22 cents,) equal to $1 32 per week. Many boys are
employed about the reduction works

;
they earn 1^ to 5 silver grosehen for eight

hours’ labor, equal to to lit*, cents per shift, or 21 cents to 69 cents per week.
The prices of labor in the Harz and in Hungary and Bohemia are nearly the
same.

.

It would be difficult to make a comparison of the cost of living in those
countries as compared, with expenses in the States and Territories of the Pacific
slope. If similar articles of subsistence had to be purchased in Europe, the
miners there could not earn enough to pay for their food alone. They do not
live in the same expensive way, and consequently it costs them a much smaller
amount; but the miner in Nevada who receives $4 per day, or $24 per week
and pays $10 per week board, has $14 left, while the Saxon or Harz miner, if
it cost him nothing at all to live, would have but $1 32 as the gross result of
his labor. The difference in other necessary expenses, such as clothing, &c.,
bears about the same relation to wages in Nevada, contrasted with wao'es in
Europe, as expenses of living.

I am indebted to Mr. It. W. Raymond, editor of the American Journal of
of Mining, for the following particulars in reference to wages paid to miners in
Great Britain. At the date of his letter Mr. Raymond was in Boston, and not
within reach of all the sources of information familiar to him. It is proper,
therefore, that the data herewith submitted should be accompanied by his expla-
nation. He writes under date of October 30, 1867 :

Cut off Irom my private library, and prevented by circumstances from making thorough
research in any of the public libraries of Boston, I cannot give you as full data as I would
like concerning the wages paid in England at the present time to miners and mining engi-
neers ; but I jot down a few statistics, hastily arranged, on tvhich you may depend as both
modern and accurate. If you would pursue your inquiries further, consult “ Mineral Statis-
tics ot the United Kingdom,” Robert Hunt, F. R. S., 1865; reports of the committee of the
House of Commons on mines and of the commissioners on mines (parliamentary blue-books,
both 1866;) London Mining Journal and Colliery Guardian, 1865, 1866, 1867. The Berg-
und-hiittenmanische Zeitung for 1865, 1866, and 1867 contains a series of admirable accounts
of coal-mining in England, with some particulars as to wages. This I have used, but the
others are at present not at hand

;
and I have only a few notes from Levi’s “ Wages of the

Working Classes,” London, 1867 ; his authorities are Hunt and the parliamentary reports.
Miners are not uncommonly paid (as, for instance, the tributors of Cornwall) gpcprding to
the amount and quality of ore extracted and its market price at the time

; so that they some-
times make large profits and sometimes none at all. In the following table I have arranged
the wages per week as well as I could

:

Locality. Minos. Class. Shifts.

Cornwall Metal
Hours.

8

8

12
.12

12
8

12
24
24
8
8

Do
Do
Do Dressing works
Do

North of England Iron
Do. Dressing works

FurnacesDo
Do
Do Metal

Wales
Newcastle Coal Consulting engineer for ten

or twelve mines.
First manager of each mine.Do

Wages per
week.

£ s. d.

0 20 0
0 18 0
0 14 0
0 6 0
0 2 6
0 22 0
0 18 0
0 20 0
0 17 6
0 16 6
0 15 0

8-10 00 0

3 00 0
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Table of wages, fyc.—Continued.

Locality. Mines. Class. Shifts.
Wages per

week.

Newcastle Coal
£ s. d.

Do 2 SO
Do 0 3d 0

Do
Do 0 40 0

0 35 0Do
Do 0 26 0

Do 0 16 0

South Yorkshire
U o U

Scotland
8

U (J

Do.
Do 0 16 0

Do u (J

Average of England
U u

Do
Do Metal
Do Coal

U tiii (J

Average England and Wales Metallurgical works Men 0 05 qDo
Do
Do

United Kingdom Iron furnaces, roll- 8-9
ing mills, &c. 0Do

Do
Do . . do 0 6 0-

B-~fke averages given, especially in the case of metallurgical works, are made up of
widely differing wages, according’ to rank and skill of workmen. The foregoing table, how-
ever, gives a good notion of the condition of the miners and smelters as a class. It will be
seen that coal-miners (under contract) often earn more than the salaries of over-men, deputy-
managers, &c. This is paralleled in Pennsylvania.

1 he following valuable information, in reference to the cost of living in the
principal iron districts of England is furnished to the Chicago Tribune by its

London correspondent, under date of May 15, 1867. After a detailed statement
of the rates of wages, the writer says

:

Referring to the social condition of the workmen earning the wages indicated in the fore-
going quotations, I proceed to give the prices of the common articles of consumption,
because man s position must be estimated by a comparison between his earnings and the
amount which he must of necessity expend in order to support himself and family. The-
cost of living is not quite uniform throughout the country, but in no district is it higher than
in the one selected for illustration.

Retail Prices.—Flour, 2s. 8d. per 14 pounds, or £1 12s. 4d. per barrel; butter, Is. to
Is. 2d. per pound; cheese, 8d. to 1 Od. per pound; bacon, 7d. to 9d. per pound; beef, Id.
to 9d. per pound; mutton, 6.W. to 8i-d. per pound; pork, (ki. to Id. per pound; sugar, 4d.
to 5d. per pound

;
tea, 2s. 6d. to 3s. per pound ; coffee, Is. 2d. to Is. Ad. per pound

;
milk,

Sd, to Is. per gallon; ale, Is. to 2s. per gallon
;
whiskey, 15s. per gallon; brandy, 13s. to 20s.

per gallon; gin, 10s. to P2s. per gallon
;
gray cotton cloth, 3d. to did. per yard ; white cot-

ton cloth, Aid. to Bid. per yard; loom Dowlas, 7id. to lOfd. per yard
; white flannel, Is. to

Is. 6d. per yard ; blue flannel, Is. to 6s. per yard
; colored flannel, Is. to 2s. per yard

;
prints,

5id. to Bid. per yard; French merino, Is. 6d. to 3s. per yard; Coburgs, 6id. to Is. 2d. per
yard; Windsey, 6id. to is. 9d. per yard; Linsey, Bid. to 10|d. per yard; pilot cloth, 4s..
6<k to 8s. dd. per yard

;
doeskins, 2s. (id. to 5s. per yard

; moleskin, Is. 6d. to 3s. per yard ;.

corduroys, Is. dd. to 3s. per yard
; regattas, dd. to 8d. per yard

; men’s worsted hose, 3id.
to Is. Ad. per pair; women’s cotton hose, 1 id. to Is. per pair; bed-ticking, 8id. to Is. KM.
per yard ; blankets, 8s. to 25s, per pair

; cotton sheets, 2s. dd. to 6s. per yard
; counterpanes,.

2s. to 6s. each.

Ready-made Clothing.—Men’s black cloth coats, 17s. 6th to 30s. ;
men’s black cloth

vests, 4s. 6d. to 9s. dd.
; men’s doeskin trowsers, 10s. to 18s. 6d. ; men’s coats, mixed goods,

15s. to 25s. ; men’s trowsers, mixed goods, 7s. (id. to 16s. (id. ; men’s cord and moleskin trow-
sers, 6s. (id. to 8s. 6d. ; men’s white duck trowsers, 2s. 6d. to 4s. 6d.

;
men’s corduroy and

moleskin vests, 4s. to 4s. dd. ; men’s corduroy and moleskin jackets, 8s. dd. ; men’s blue
pilot-cloth jackets, 9s. to 14s. ; men’s heavy flannel jackets, 5s. to 8s. dd. ; men’s white duck
jackets, 2s. Ad. to 3s. ; boots, 12s. to 14s. per pair; tobacco, 4s. per pound.
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House rent varies from 2s. Gd. to 4s. 6d. per week. Coals of ordinary quality range from

10s. to 12s. per ton. Rates and taxes will be from 10s. to 15s. per year. In many cases tlie

bouses have small gardens attached, and the occupiers keep a pig. School fees are generally

not more than 2d. or 3d. per head per week. A few pence per week secures the benefit ot

relief in sickness and medical attendance.

The iron trade is particularly an industry which is conducted on the piece-work- and con-

tract system. The masters let the different classes of work to contractors, who employ the

requisite number of hands under them, and, as a matter of course, get the_ labor done as

cheaply as possible, in order that the margin of profit may be the greater tor themselves.

Hence, although the prices paid by any two masters may be nearly identical throughout the.

mills and forges, it by no means follows that the net earnings of the contractors under each

firm will be identical. Boys are employed in the lighter kinds of work, such as door draw-

ing and dragging out iron from rolls, but there are very few employed under 12 years of age.

The same writer adds :

It has been said that the English manufacturers live by pauper laborers, which implies

that the operatives are paid starvation prices—barely enough, under the most favorable con-

ditions, to enable them to live, and that when a depression in trade occurs the workmen are

thrown upon the union. This is a gross misrepresentation. Any one who would take the

trouble to make a close acquaintance with the social condition and habits of the workmen in

any of the principal seats of English manufacture—iron, cotton, woollen, or earthenware

would find that, as a rule, work is only carried on five days a week ;
that the operatives

have a keen appreciation of and an ability to purchase the good things of this life ;
that they

are enthusiastic pleasure seekers, and are lavish in their expenses in holiday times ; that the

more provident are able to invest large sums in building societies, post office savings banks,

and the like ; that many of the men live in their own houses, and a greater number have very

respectable and well-furnished houses. Unfortunately, high wages too frequently begets

extreme indulgence and improvidence, and there are many dark spots in the social life of any

district ;
but this is the fault of the individuals themselves, and were they willing they might

speedily improve their circumstances.

Wages Generally and Demand eor Labor.—The following is a copy

of an address from the Mechanics’ State Council of California to the mechanics

of the United States and Europe :

A copy of a circular is in our possession, which we are informed is being distributed

throughout the Atlantic States and Europe by the authority of the Pacific Mail Steamship

Company, which bears upon one side of a half sheet the advertisement of that company’s

California line, and on the other what purports to be a correct list of the wages paid for the

various classes of labor in this city and State. This list is accredited to the Alta Californian,

the oiyan of the capitalists and monopolists of this coast, and which has ever been the enemy

of labor and labor interests. It was published for the purpose of inducing an undue immi-

gration to this State, especially of mechanics, expecting by that means to break down the

trade associations in existence here, particularly those which have adopted tne eight-hour

system. This, too, is one of the objects of the Pacific Mail Steamship Company in repub-

lishing it in the manner they have. They have threatened to bring large numbers of

mechanics here, let it cost what it may.
They have already brought from 4U to 60 here under contracts to work out their passage

after their arrival. The conditions of these contracts are all in favor of the company, they

not having bound themselves to give the men work except at pleasure. Some ot those who
came here under these contracts are now out ot employment, and have demanded that they

be employed or that a return ticket be furnished them, both of which demands were refused.

A breach of the peace was the consequence, in which the agents of the company were the

victors. It is a fact well known to the agents of the various steamship lines having vessels

running to and from this port, that there is already an excess of workmen in all the ship-work-

ing trades here, and has been for years. They know, too, that in consequence of this excess

the workmen are idle nearly, if not quite, one-half ot their time. They know, too, that the

sum of $9 per day, quoted as the wages paid to caulkers, is not, nor has it ever been, the

current wages here for ten years past; and that $15 per day for Sunday’s work was never

paid but in a single instance. Both these prices were paid by a steamship company to obtain

men to prepare a ship for sea, on one occasion, two years ago—the men working extra hours

to get her ready to sail as advertised. The shipwrights, ship-joiners, caulkers, bricklayers,

stonecutters, and some one or two other trade associations, regulate wages and have uniform

rates. In other branches each journeyman contracts for himself. “ The Mechanics’ State

Council,” a central organization, composed of delegates from the various trade associations,

have appointed a committee to ascertain and report to them, among other things, the rate

of wages paid to journeymen in all branches, with the average amount of time employed
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during the year. This committee have not yet completed their reports, hut they have fur-
nished us the following statistics concerning some of the principal trades :

Trades.
Highest wages

per day.
Average. Trades. Highest wages

per day.
Average.

Shipwrights
Ship-joiners
Caulkers
House carpenters
Painters
Bricklayers
Plasterers
Stone-cutters
Blacksmiths
Boiler-makers

$4 00
4 50 to 6 00
3 00
2 50 to 4 00
3 00 to 4 00
5 00
4 00 to 5 00
4 00 to 5 00
3 00 to 4 00
3 50 to 4 00

$2 81
2 75
2 50
2 25
2 25
2 75
2 50
3 00
3 25
2 50

Plumhers
Gas-fitters

Machinists
Wood-turners
Scroll-sawyers
Stevedores
Riggers
Lathers
Pattern-makers
Moulders

$3 00 to 4 00
3 00 to 4 00,

2 50 to 4 00
3 00 to 4 00
3 50 to 4 00
5 00
4 00
3 00
3 50 to 4 00
4 00

$2 75
2 75
2 75
3 00
2 50
2 50
2 50
2 00
2 50
2 50

These figures were obtained by consulting the members of the various trades, and can be
relied upon as correct. We are led to believe that an organization consisting of 30 or 40 of
oui citizens, and known as the “ Immigrant Aid Association,” is aiding in the dissemination
of statements which are calculated to deceive the unwary. Therefore we say to all, receive
any statements relating to the rate of wages, the chance and prospects for obtaining good
arable lands near the market, or to there being a demand for skilled labor here, with many
grains of allowance. They are but an ignis fatbits, intended to allure you here to accom-
plish some private purpose of individuals or monopolies. Times are dull here in many
trades, and they cannot be expected to improve while the rainy season lasts. Insome trades
the approach of wet weather tends to improve business; among these are the metal roofers,
asphalium workers, and shoemakers. For the first time in the history of this city, relief
committees to provide for the necessities of the members of several of the trades have
been formed, and hundreds of dollars have been collected and disbursed for this purpose.
Let no one come here without the means of support in case they fail in getting employment.
To mechanics, of all trades, we say, if you come here with good feeling toward your fel-
lows, with the intention of working hand in hand with us in support of the interests of the
working classes, we will extend you the right hand of fellowship and welcome you as
brothers. But do not come here, as some have already done, in the interest of capital, to
assist in crushing the labor interest of this coast. Any information regarding any trade can
be obtained by addressing the “Mechanics’ State Council,” box No. 1493, San Francisco, or
to either of the undersigned at the same post-office.

By order of the Mechanics’ State Council of California, San Francisco.
H. J. LOASSE,
A. M. GREY,
CHAS. C. TERRILL,

Corresponding- Committee.
San Francisco, November 25, 1867.

Commenting- upon the address above quoted, the Alta California says

:

The document is a very singular one, and seems to have excited a good deal of surprise at
the east, where it did more to open the eyes of workingmen to the gross follyand injustice
of Trades Unions seeking to monopolize employments in a few hands at high wages than
almost any argument could have done. There are thousands of industrious workingmen at
the east and in Europe, who at this time are unable to obtain work at all. Those who can
get employment receive $1 50 to $2 in greenbacks—say $1 to $1 50 (and average for the
year $1 for ten hours’ work) in gold. Flour is $10 gold per barrel, and other provisions and
expenses of living in proportion. Those people struggling for life have put into their hands
the address to which we called attention.

That address informs them, on the authority of the State council, that wages in 20 mechan-
ical branches, which it enumerates, average $2 55 in gold throughout the year for eight hours’
work. They know that flour and provisions here are cheaper than there, since they are
sent hence at a profit. They know while the price of fuel there has risen, as the thermometer
falls to zero, to rates which absorb their whole earnings, that this climate nearly dispenses
with that expense. They know that the amount ot labor to be done here in developing the
natural wealth of the coast is limitless, and that the more there is done the more capital
will increase to employ still more. They know also that passages are so low now that the
transit may be made tor the wages ot two weeks’ labor here. Three weeks will transport
them from cold and idleness and hunger to warmth, abundance, and high wages. Having
a lively sense of these truths impressed upon them by the circumstances of distress which
surrounds them, they reflect upon the true import of passages like the following in “the
address:”

“ It (rates of wages) was published for the purpose of inducing an undue immigration to
this State, especially of mechanics, expecting by that means to break down the trade asso-
ciations in. existence here, particularly those which have adopted the eight-hour system.”
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“ The shipwrights-, ship-joiners, caulkers, bricklayers, stone-cutters, and some one or two

other trade Locations, regulate wages, and haye, uniform rates. In other branches each

j°^‘S^one^me^ere
1

wTthorrt the means of support, in case they fail in getting employ-

ment. To mechanics of all trades, we say, if you come here with good feeling toward your

fellows, with the intention of working hand in hand with us m support of the interests ot

the working classes, we will extend you the right hand of fellowship, and welcome you

as brothers. But do not come here, as some have already done, in the interest of capital, to

assist in crushing the labor interest of this coast.
, , ,

These contain the whole programme. The rates of wages are so high here that very

little work can be done locally, none that can be possibly avoided. This is seen m the tact

that imports of goods made elsewhere increase enormously. The evidence of this is m the

returns of duties, which for the first two months of this year were fl 419, 089, against

II 181 427 last year, an increase of 25 per cent. This increase of importations has taken

nlace since the eight-hour law was insisted upon, and as a consequence the address states

:

P
“Times are dull here in many trades.

* *
*

.

* For the first time in history of

this city, relief committees to provide for the necessities of the members of several of the tr ades

have been formed, and hundreds of dollars have been collected and disbursed foi this pui-

P
°Tlie stranger may ask, if, as the address asserts, wages are $2 50, gold per day, how is it that

so many persons are to be relieved ? Why will they not take less rather than turn paupers ? The

paragraphs cited give the reply. The trades unions “ regulate wages, and suffer no work to

be done but at their prices. If those are so high that employers are compelled to import the goods

instead of making them, and discharge the hands, those still m employ are assessed to give

charity to those discharged. So arrogant are these unions, that not long since many scoies of

men in one shop struck work because a boy had used a hammer for a short time upon some woik.

What is called “undue immigration,” is the arrival ot any person not a mefaibor of the unio ,

who seeks work for any employer who will pay him. The right or a man in possession of

capital to employ a man to do some work for him, without asking permission ot the union, is

utterly denied. Also, the right of a man to work for wages without the sanction ot the

council” is sought to be abolished. Hence the address says, if they come here to obey the

council, “come,” and get work if you can, but not otherwise. I he covert threat contained

in the advice not to come “in the interests of capital” may be taken for what it is woith.

This sort of “ dictatorship” in a country where slavery was supposed to be abolished is a

marvel The extent to which this system may be pushed is made painfully manifest in the

horrors brought to light in England through investigation into operations of trades unions.

Happily, here we may rely on the good sense of the people at large, who understand that

the true interests of this coast can be served only by carrying out the principles of our insti-

tutions, which guarantee freedom to every man in the “ pursuit ot happiness.
_ _

When the eastern mechanics see that a close monopoly of unions here enjoying $2 5U,

gold, per man, for 10 hours’ work, not being satisfied with that, reduced the hours to eight,

thus increasing the actual wages paid by employers to $3 10, gold, and then coolly noti y
“ the mechanics of the United States and Europe ” not to come here and disturb their good

thing,” it is possible they may consider their equal rights under the law as good as those ot

“ the council,” and conclude that if capital enable them to earn even $2 per day, gold, here

instead of ’at home, then the “interests of capital” are worth considering.

An analysis of the data contained in the preceding pages of this report will

show the following results : .

1 That the area of territory west of the Rocky mountains, abounding m the

precious metals, and in the useful minerals, is limited only by the geographical

boundaries of our possessions.
. .

2. That of the vast number of valuable mineral-bearing lodes, known to exist

in our Pacific States and Territories, but an infintesimal proportion is in actual

process of development.
.

3. That the area of lands suitable for cultivation is sufficient to support a

imputation greater than the total present population of the United States.

‘

4. That with a climate so salubrious, and resources so varied, this region

offers inducements to immigration unsurpassed by any other part of the world.

The following table shows the area and population of each State and I erri-

torv the: number of miners actually at work in the mines, and the. product of

bullion for 1867 . In estimating the population engaged in mining, it is difficult

to fix upon an exact limit. Mechanics who make the machinery, or put it up in

the mines
;
teamsters who haul the ores or the supplies

;
assayers, metallurgists,

and other incidental experts and employes, are to a certain extent engaged in

the business of mining. Many thousands who never see a mine derive then
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support from this interest. If we go beyond the superintendents, experts and
operatives directly engaged in working the mines, the field is unlimited, for it

may be said the whole population on the Pacific coast is interested directly or

indirectly in this pursuit :

Area, population, and product.

(States and territories west of tlie

Rocky mountains.
Area—square

miles.*
Acres.

Estimatedpop-
ulation in ’67.

k

No. of men ac-

tually work-
ing in mines.

Product ofgold
and silver for
the year end-
ing Dec. 31, ’67

California
Nevada
Arizona
Utah

188, 981
112, 090

113, 916

88, 056
143, 776

90, 932

69, 994

95, 274

120, 947, 840
71,737, 741

72, 906, 304
56, 355, 635

92, 016, 640

58, 196, 480

44, 796, 160

60, 975, 360

488, 000

36, 000

3, 000
110, 000

32, 000
20, 000

'

13, 000
78, 000

25, 000

10, 000
500
200

8, 000

6, 000

1, 300
1,000

$25, 000, 000
20, 000, 000

500, 000

Montana
Idaho
Washington Territory
Oregon

Total

12, 000, 000

6, 500, 000
1,000,000

2, 000, 000

903, 019 577, 932, 160 780,000 52, 000 67, 000, 000

Add for total product of the United States :

New Mexico
Colorado
All other sources

$500, 000

2, 500, 000

5, 000, 000

8, 000, 000

Total 75, 000, 000

* According to report of Commissioner of the General Land office.

The above table shows that with an area of 903,019 square miles we have a

population of only 780,000, less than one to the square mile. According to the

eighth census (1860) the New England States have 49.55; the middle States

69.83
;
the southern coast States 15.25

;
the western central States 20.93

;
the

northwestern States 22.14; Texas 2.55. Mr. I)e Bow, in lfis compendium of

the seventh census, gives the density of population in Europe and other foreign

countries as follows: Russia in Europe 28.44 ;
Austria 141.88; France 172.74;

England 332,00; Great Britain and Ireland 225.19; Prussia 151.32; Spain

78.03
;
Turkey in Europe 73.60

;
Sweden and Norway 15.83

;
Belgium 388.60

;

Portugal 95.14; Holland 259.31; Denmark 101.92; Switzerland 160.05;
Greece 55.70; Mexico 7.37

;
Central America 10.07, &o.

It will be seen that while the population in the Pacific States and Ter-

ritories is less than one to the square mile, some of the countries of Europe
exceed 300, as, for example, England 332.00

;
Belgium 388.60. This simple

statement shows conclusively the great desideratum of the Pacific coast. We
have climate and natural resources equal to those of the Atlantic States and
superior to any in Europe

;
we have land enough for the support of millions of

laborers where we now have only thousands. We want population. Cheap
labor will develop the dormant wealth of the country. To insure this we need
the speedy completion of the Central Pacific railroad, and the prompt construc-

tion of the two additional lines projected across our continent, one north and the

other south. It is absurd to say, with such a variety of undeveloped resources

as we possess, that employment is difficult to obtain, and no demand exists

for labor. If we require no labor, there can be no demand for population
;
and

if we need no increase of population, then all progress must be considered pre-

judicial to the interests of the country. The Commercial Herald and Market
Review, of San Francisco, judiciously remarks :

The recent numerous arrivals of immigrants from the east and from Australia foreshadow
the great rush which will undoubtedly be made in this direction during the current year, and
it is eminently proper that these strangers should be instructed by competent parties how to
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employ themselves with profit. An army of consumers, who are non-producers, cannot long1

exist in that condition without means, and in this case our visitors are not overburdened
with cash. They cannot all find occupation in farming

; nor are our manufactories suffi-

ciently extensive to accommodate any large number of them ; but our placer mines are far

from being exhausted, and still offer a lucrative field for the operations of industrious and
sober men. The cost of living has been reduced three or four hundred per cent, since 1852,
and, although the placer mines do not yield so richly as at that period and before, they are
still capable of returning better wages to the industrious miner than he can obtain i'n any
other State of the Union. Formerly five dollars, or even seven dollars, a day would not pay
a man for his time and labor, because the rates of living were too high ; and many fields

were abandoned which are still capable of yielding those daily returns. Now, a sober,

economical, and industrious miner can support himself handsomely and save money on $2
per day.
The heavy floods of last winter have probably unearthed much wealth in our gulches and

other placer diggings. The copious rains of 1861-62 certainly had that effect, and new dis-

coveries of a rich character were made at that period. Opportunities for reaching the mines
are now plentiful where none formerly existed. Mining tools are abundant and cheap in

comparison with the prices ruling 10 or 12 years ago. It is then our earnest advice to

those newly arrived immigrants to furnish themselves with picks, hoes, and shovels, without
delay

; take the earliest opportunity to leave the city and seek the placer diggings
;
go to

work with will and determination
; stick to it with resolution, and but few years will elapse

before they will thank us for the advice, and congratulate themselves for having acted upon
it. The longer they remain “ waiting for something to turn up,” the deeper will they sink
into the slough of despondency, and the less heart will they have for resolute and determined
action. Our placer mines still offer a remunerative field for industry. They are not “worked
out,” nor impoverished to an extent that will not pay wages to the miner. Many of them
will yield from $2 to $4 a day to the hand. Of this there is no doubt, and if newly arrived
immigrants with limited means will only accept the offers held out by these mines, they will

do wisely.

On the same subject the San Francisco Evening Bulletin makes the following'

timely and sensible remarks :

Immigration in 1849 and 1868.—The pioneer immigrants of 20 years ago endured hard-
ships of which the immigrants of this year will know very little. The six months’ voyage
around Cape Horn in crowded ships, badly provisioned, or the bungalow passage up the
Chagres river, and the mule ride into Panama, with the long waiting on the Isthmus, or the
still longer overland journey—these are experiences of which the modern immigrant will
know little or nothing. The men of ’49 found nothing which could be called homes. A
sand spit, with a few board and cloth houses, gave little promise of the future city. Every
article of food or clothing was enormously high. It cost nearly as much to reach the mines
from this place as the immigrant is now charged for a passage from Southampton to this

port. The Senator, a year later, transported passengers from this city to Sacramento at rates

varying from $30 to $35 each, and on reaching the latter place the rough and costly journey
was but just begun. If the miner was successful, his gains would secure very few com-
forts, for they were not in the country. If he fell sick, the misfortune was aggravated by
exposure and the absence of all the comforts and appliances which increased the chances of
recovery. There were both suffering and heroism, and as brave struggles with an adverse fate

as was ever known in the history of any country.
The immigrants of 1868 will assume no such risks as did these pioneers. They will come

to a country already dotted over with homes, even more attractive than those of earlier days.
There are cities, towns, schools, churches, highways, vineyards, orchards, and farms, while
the cost of living has been reduced below the prevailing rates in many of the Atlantic States.

And with all these advantages the chances of success in any industrial calling have hardly
been reduced at all. Wages are not so high, but the cost of living has been cheapened
more than the cost of labor. The advantages of permanent prosperity, upon the whole,
appear to be upon the side of the immigrant of 1868. It is a more auspicious time to begin
the struggle for a foothold and for a competence than it was 20 years ago. The few great
opportunities for sudden fortunes may not be so apparent, neither are the risks of failure so
great.

No doubt, immigrants who land here during the present year without money will suffer

many hardshijis and privations. Some will belong to the great army of incapables, others

will suffer from diseases incident to changes of country and climate. Many will come with
more hope than resources, either of capital or muscle. But the immigrants of the present
year are not likely to incur greater risks of privation than w7

ill those who land at New York.
Of the 50,000, more or less, who may Come to the State during the present year, probably
one-half will come from the States east of the mountains. A large number of them have
friends here, by whose advice or through whose information they exchange an old home for

a new one. This element of incoming population will need very little help. Very' few of
them will want charity soups or free lodgings. With a little margin of rSady cash they will

strike out for themselves and help to make their own opportunities. The immigration from
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European countries will be more likely to need aid. The country will be new and strange
to them, and there will not always be that ready adaptation to the exigencies of new posi-

tions. Taking the most favorable view of this incoming population, it will still be true that

a good -work can be done in alleviating incidental cases of distress and in preventing others,

by furnishing to the immigrant without cost such information as will insure his employment
with the least possible delay.

' The Sacramento Union, in an article advocating the organization of a proposed
u labor exchange/ 7 makes the following judicious suggestions :

How to aid Immigrants.—A preliminary meeting was held at the Merchants’ Exchange
in San Francisco, on Tuesday evening, to organize a “ labor exchange,” or a society to

devise means for securing employment and present subsistence for needy immigrants arriv-

ing in that city. The idea is an excellent one and well timed. The society should be organ-
ized without delay, and we hope to see it embrace a large number of the best men and most
practical minds in the State. *******
Many will arrive penniless. Nearly all will be landed at San Francisco. Without some

means they cannot leave there for any part of the State where the market for labor calls

them. It will be necessary that the city shall take present care of the needy. Alms-houses
are not to be thought of in this connection. The desideratum can only be reached through
a society having the hearty patronage of every business department and the use of large

sums of money to feed the immigrants and forward them to employment in the interior.

Such a society ought to embrace members of the large corporations of the State—railway
companies, steam navigation company, the chamber of commerce, the supervisors, and the

mayor of San Francisco. It couid, with such a make-up, very soon enlist the good offices

of the press, and the accord of the people of the interior. These immigrants are coming
here because we have repeatedly given out that they are greatly needed, and that we have
an abundance of work for them. These inducements were held out in good faith. We do
need them, we have work for them. But it is sure to happen here, as everywhere else, that

any extraordinary influx of population will occasion some distress. How to get along with
the least distress is the problem to be solved. We would suggest that the San Francisco
“ labor exchange” organize at once, and enlist in its ranks as many of the practical busi-

ness men of that city as possible. Let them then put the society in communication with the

leading business men of the interior, who are posted as to the probable demand for fresh

laborers in their respective districts. The several railway superintendents could tell them
within a score or two how many they can employ each month, and how many to forward.

The immigrants might be forwarded at the expense of the society, wTho could arrange in a
business way to be repaid by the interior employers from the first month’s wages earned. The
great grain shippers of San Francisco have their purchasing and forwarding agents in every
grain region of the State. These are, no doubt, well posted as to the increased number of

hands the present crop will require in harvesting. Let the society put itself in direct com-
munication with these agents, and here will be an opening for hardly less than 10,000 men at

from ,$50 to $60 per month for not less than two or three months. By the same general

system other thousands might be employed in the timber and lumber regions, and in the

considerable improvements that will be made this, season in all the towns and cities of the

agricultural districts. It is not probable that more than a third of the new-comers will

require any other aid than such valuable information as a society so organized might be able

to give as to the best means of reaching this, that, or another point in the interior, the qual-

ity of its soil, climate, price of land, advantages of cultivating and means of marketing pro-

duce. Doubtless many who come will have the ready means to go to work for themselves

and become employers of others who are destitute. Of the 50,0U0 who may be expected,

10,000 to 15,000 are likely to need more substantial aid to start them off in a way to earn a
subsistence. There is room for all and more than these on the railways in course of con-

struction and in gathering a harvest nearly twice as great in area as any ever before planted
in the State.

SECTION II.

GENERAL CONSIDERATIONS ON THE PRECIOUS METALS.

Why Gold and Silver are used eor Money.

—

Gold and silver were

adopted as standards of value long before the beginning of the historical era;

and their fitness for money was evident even to barbarians. They are hard and
not subject to oxidation, and therefore they can be kept and handled with com-

paratively little loss. They have a brilliant lustre suitable for articles of orna-

ment
;
and the peculiarity of the lustre, color, and high specific gravity renders
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them easily distinguishable from other substances, and makes imitations diffi-

cult. They are fusible and malleable, so that they can be made into any form

or stamped with any impression, and the hardness will protect the form or impres-

sion from wearing* out. Both metals are found pure, so that savages would
become accustomed to their use before learning to smelt the ores of iron, copper,

and lead. Both metals are rare, and thus a small quantity has served to repre-

sent a large value of other articles; and wealth in the form of gold and silver

could readily be concealed, or transported from one country to another. There
are other hard, rare, and lustrous metals, but they cannot readily be refined, or

their lustre is not peculiar, or the supply is not regular, or they have no recog-

nized value in the arts
;
and thus gold and silver are to-day, as they were 5,000

years ago, the best of all metals for the purposes of money.
The Quantity oe the Precious Metals in Greece are Rome.—The

quantity of precious metals was small when Athens began to throw the bril-

liancy of her intelligence and genius over the ancient world. About the year

600, B. C., nine bushels of wheat could be bought for an ounce of silver in

Greece
;

or, in other words, a bushel of wheat cost 15 cents of our money.
The advance of civilization was accompanied by an increased production of gold

and silver. There were mines of both metals in Egypt, Thrace, Armenia, Spain,

and the dominions of Attica. Spain had the richest mines, and the placers in

the Asturias produced $4,000,000 annually for a time, and a silver mine at Guadal-

canal yielded 300 pounds of metal daily. The spoils of Persia added greatly

to the stock of the precious metals in Greece, and after the death of Alexander
an ounce of silver would buy only three bushels of wheat, or only one-third as

much as three centuries earlier.

In Italy, previous to the first Punic war, gold and silver were still very scarce

and high in price, but when “the senate and people of Rome” became masters

of the world, wealth poured in upon them from all the borders of the Mediterra-

nean, and the bushel of wheat which cost the twentieth of an ounce of silver

350 B. G. cost an ounce and a third in the middle of the first century.

The annual revenue of the empire in the time of Augustus was $200,000,000,

and that emperor received $150,000,000 in legacies from his friends.

Cicero received $800,000 in fees, a sum which has probably never been paid

to any modern lawyer.

C. 0. Isidores, besides large estates and 4,000 slaves, had $15,000,000 coin

at the time of his death, calculating the value of the money according to weight.

Jacobs estimates the total stock of coin in the Roman empire in 40 A. D. at

$1,7 50,000,000.

The Principal Epochs in the Modern Production oe the Precious
Metals.—As civilization declined, the quantity of the precious metals decreased,

and Alaric consented to spare Rome for $1,500,000, and*40 years later the Eter-

nal City had some difficulty in raising $1,200,000 to buy off Attila. The annual

average wear of coin is estimated at about one part in 360 ;
and when this con-

tinues for centuries with no new supply it makes a great reduction. According

to the estimate of Jacobs there were in 1492 only $170,000,000 of the precious

metals in Christendom. Previous to the conquest of Mexico the new world

yielded only about a quarter of a million dollars annually to Spain, the govern-

ment of which lost considerably by the discovery, until Cortes succeeded in

overthrowing the empire of the Montezumas.
The Aztecs washed gold from the placers and smelted silver from the ores,

and had a considerable stock of precious metals on hand when Cortes came. lie

of course took all he could get, and he and his associates soon commenced the

working of the lodes known to his subjects. Among these were Tasco, Zulte-

pec, Tlalpujaliua, and Pachuca, all in the vicinity of the capital. The annual

shipment to Spain from 1519 to 1545 was $3,150,000. In the latter year the

mines of Potosi were discovered, and their yield was so great for that age that
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a wonderful impulse was given to mining industry throughout the new world.

In 1548 Zacatecas began to produce its treasures
;
Sombrerete in 1555, and

Guanajuato in 1558. In 1557 a miner named Bartolome de Medina, working

Pachuca, made a discovery that was more important to silver mining than even

the opening of Potosi. He found that silver could be extracted from the com-

mon ores by mixing the pulverized mineral with water, salt, and copper pyrites,

and it was a process that required very little water, no fuel, little machinery, no

mechanical skill, and few buildings. It was a method of reduction peculiarly

adapted to the treeless and waterless mountains/and to the ignorant mining popu-

lation of Mexico and Peru. Previously all the silver had been obtained by

smelting, in a very expensive and wasteful manner, the furnaces being small and

very numerous
;
so that it was impossible to prevent great loss, both by incom-

petency and by dishonesty.

Some years elapsed before the amalgamation process was extensively adopted,

but within 10 years it had been introduced into all the mining districts of Span-

ish America
;
and the workmen became expert, and as the mine-owners found

the separation of the metal on a large scale could be supervised by one or two

men, and that thus waste and thieving could be prevented to a much greater

extent than before, they made renewed exertions to extend their works. The
production of Potosi was six times as great in 1585 as it had been 12 years

before, owing’ partly to the general use of amalgamation, which was first intro-

duced there in 1570, and was not generally accepted until some years later. The

copper-pan or cazo amalgamation was discovered in 1590, at Potosi, by Alonzo

Barba, but its use was confined to a few districts. It was during the last decen-

niurn of the 1.6th century that Potosi was in its most prosperous condition, pro-

ducing $7,500,000 per annum.
In 1630 the mines of Oerro Pasco were discovered.

In the years 1726 and 1727 the Yizcaina and Jacal mines of Zacatecas yielded

$4,500,000.

The great bonanza of Beal del Monte was opened in 1762, yielding $15,000,000

in 22 years.

The great wealth of the Veta Madre was demonstrated in 1768, and Guana-

juato rose almost to the leading position among the argentiferous districts.

.

The production of silver in Mexico increased very rapidly from 1770 until the

beginning of the revolution
;
and the increase was owing to various causes,

including the reduction of the royal tax from 20 to 10 per cent, on the gross

yield, the reduction in the price of quicksilver, the opening of commerce to Spam,

merchant vessels from numerous ports instead of confining the trade to vessels

from only two ports, the reduction of the price of blasting powder from /5 to 50

cents per pound, the abolition of the alcabala, an article needed at the mines, (an

odious and oppressive tax on internal trade,) and the purchase of bars by the

provincial treasury. The fact that the country could produce $10,000,000 annu-

ally from 1760 to"l770, as it did, in spite of all these restrictions, furnishes con-

clusive proof of the wonderful wealth of the mines, and also of the industry of

the people. A tax of 20 per cent, on the gross yield would paralyze every

branch of British and American mining, and would entirely stop the production

of the precious metals in many districts of California and Australia. Quicksil-

ver, of which more than a pound was lost for every pound of silver extracted,

cost 80 cents per pound in 1750, and was reduced in 1767 to 62 cents, and in

1 777 to 41 cents. The purchase of bars by the provincial treasuries was of great

benefit to the miners, who previously had to sell their bullion at a loss of 20, 30,

or in remote districts even 40 per cent. There were few merchants, and tnose

few expected to make great profits from their transactions.

The mines of Hualgayo in Peru were found in 1771, and three years later

the placers of the Ural, which were known in the time of Herodotus, were.redis-

covered.
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It was estimated in 1777 that two-fifths of the silver of Mexico was obtained

by smelting, but this was probably an exaggeration, and when Humboldt was

in the country only one-seventli was taken out by means of fire.
(

The mines of Catorce were opened in 1778, and proved to be very rich, the

mine of Padre Flores yielding $1,600,000 the first year.

The mines of Guarisamey, near Durango, became productive in 1783.

For two centuries the pulp in the yard amalgamation process, made with pul-

verized ore, quicksilver, salt, pyrites, and water, was mixed by the treading of

men, who, notwithstanding the cold, moisture, and mercury, were generally

healthy.

Singular as it may seem, it was not till 1783 that mules and horses were intro-

duced to this work
;
and, although the change saved 75 per cent, of the expense

on that branch of the working, still it would probably not have been adopted when

it was, but for the greatly increased production of silver in Mexico, and the

difficulty of getting Indian repasadores in some districts.

The great bonanza of Ramos, that yielded $18,000,000 in nine years, was

opened in 1798.

The mines of Mexico continued to increase in productiveness until the revolu-

tion, which was a war of races, the Mexicans against the Spaniards, the latter

being in a small minority, but possessing most of the wealth, mining and com-

mercial knowledge and enterprise in the country. They were driven out, and

with them went three-fourths of the men who had the money and brains to con-

duct large mining operations. The production fell from $22,000,000 to less than

one-third that amount, but it soon began to increase again, and from 1850 to

1860 it was as large as from 1795 to 1805.

When the independence of Mexico was recognized and peace was restored, it

was expected that the production would soon rise far beyond its former figure.

The most brilliant hopes were excited in England, and they were based on

many plausible considerations, but they were destined to bitter disappointment.

Many of the best mines were offered for sale for about the amount which they

produced annually. They had been well opened
;
their value had been proved

j

they had been abandoned while in full production, with large bodies of rich ore

in sight
j
some of them had not suffered much by standing idle

;
their produc-

tion had been increased at the average rate of three per cent, annually for 40

years before the revolution, and the workmen familiar with all the processes

of mining and reduction were still numerous. And if such production and

increase occurred under the oppressive policy of the Spanish government, and

under the ignorant management of the Spanish mine owners, what might .not

be expected under a liberal republic and English engineering “1 The mines

would no longer be burdened tvith the payment of one-tenth of the gross yield,

over and above all the costs of refining and coining. The ore would no longer

be carried up to the surface from depths of 1,500 or 2,000 feet on the backs. of

Indians, nor would it be packed 6, 10, or 20 miles on mules to the reduction

works, nor would the water be hoisted up in raw-hide buckets by horse wffiims,

nor would mules and horses drive the arrastras and stamps. Steam would pump

the water, hoist the ore, and drive the pulverizing machinery. Wagons would

do the transportation. Skilful engineers would direct the cutting of adits, shafts,

and working levels, and educated metallurgists Would have charge of the amal-

gamation. "The production should rise to $50,000,000 or $100,000,000 a year,

and those companies which could get possession of the best mines should make

princely fortunes for all their shareholders. Great care should be exercised in

the purchase of the property
;
only those mines should be bought which had been

visited by Humboldt in 1803, and were mentioned in his book, and were knowm

to have continued productive up to the revolution. On these principles, it was

stipposed that failure would he impossi ble. But failure was possible, and it came.

England during the silver fever spent $50,000,000, for which she got little return
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save clear experience. Independence did not prove a great blessing to Mexico.

Peace never came, and without peace there could be no success, for silver mining

alcove all other pursuits demands peace. Forced loans were levied by the gov-
ernment on the productive mines, and the silver bars while on the way to the

coast were taken by highway robbers. The steam machinery could not be taken
to the mines till roads had been made and wagons imported

;
the roads Cost

immense sums
;
when the engines were in place native engineers could not be

found, and foreign engineers were murdered
;
English superintendents and Mexi-

can miners could not get along together
;
the mines were found in a much worse

condition than that in which they were at the time of sale represented to be
;
and

in a few years the mines of Mexico were, with a few exceptions, abandoned to

the Mexicans.

The most notable mining districts opened in the 19tli century have been the

placer district of San Francisco in Sonora, in 1803
;
the Melkowka placers in

Siberia, in 1816
;
the silver district of Fresuillo, in 1824; the silver district of

Chanarcillo, Chili, in 1832; the silver district of Guadalupe y Caloo, in 1834;
the silver district of Guadalcanal, in Spain, about 1830

;
the placers of the Altai

mountains, in Siberia, in 1830
;
the placers of the Sacramento basin, in 1849

;

the placers of Australia, in 1851; the placers of New Zealand, in 1857; the

placers of British Columbia, in 1858
;
the placers of Colorado, in 1859

;
the sil-

ver district of Washoe, in 1859; the Nevada iron pan amalgamation, in 1860;
the silver and gold of Idaho, in 1861; the placers of Montana, in 1862.

Stock of Precious Metals.—

T

he stock of coin in Christendom in 1492,

and at various epochs since, may be thus estimated

:

Stock of gold and silver coin in Europe in 1492 $170, 000 000
Production of 108 years, less loss by wear $690, 000, 000
Used in arts $140, 000, 000
Sent to Asia 70, 000, 000
Deductions 210, 000, 000
Net gain from 1492 to 1600 480, 000, 000

Stock at end of 1600 650, 000, 000
Production of the XVIIth century 1, 687, 000, 000
Sent to Asia 165, 000, 000
Used in the arts 300, 000, 000
Abrasion and loss 385, 000, 000
Deductions for the XVIIth century —: 850, 000, 000
Net gain of the XVIIth century 837, 000, 000

Stock at end of 1700 1, 487, 000, 000
Production of the XVIIIth century 4, 000, 000, 000
Sent to Asia 400, 000, 000
Used in the arts 800, 000, 000
Wear and loss 600, 000, 000
Total deductions for XVIIIth century 1, 800, 000, 000
Net gain of XVIIIth century 2, 200, 000, 000

Stock at end of 1800 3, 687, 000, 000
Production of 1st quarter XIX th century 750, 000, 000
Wear and loss 175, 000, 000
Used in the arts 200, 000, 000
Sent to Asia 125, 000, 000
Deductions for 1st quarter XIXth century.. . 500, 000, 000
Net gain of 1st quarter XIXth century 250, 000, 000

Stock at end of 1825 1 3, 937, 000, 000
Production 2d quarter XIXth century 1, 200, 000, 000
Wear and loss 200, 000, 000
Used in the arts 350,000,000
Sent to Asia 175, 000, 000
Deductions 2d quarter XIXth century 725, 000, 000
Net gain 2d quarter XIXth century 475, 000, 000
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Stock at end of 1850
Production from 1851 to 1866, inclusive
Wear and loss

Used in Ihe art's

Sent to Asia
Total deductions for 16 years
Net gain from 1851 to 1866

Stock at end of 1866

$4, 412, 009,000
.$2, 500, 000, 000

$250, 000, 000
500. 000, 000 t

800. 000, 000

1,750,000,000
750,000,000

5, 162, 000, 000

The following* is Jacobs’s estimate, as given in Vol. II, pp. 70, 131, 214
and 322:

7 ’

Stock on hand in 1492
Production 1493-1599 over loss and wear
Used in the arts

Sent to Asia
Total deductions 1493-1599
Net gain 1493-1599

Stock on hand at the end of 1599
Productions of XVIIth century
Sent to Asia
Used in the arts

Wear and loss

Total deduction for XVIIth century
Net gain of XVIIth century

Stock on hand at the end of 1699
Production of 1700 to 1809
Sent to Asia
Used in the arts

Wear and loss

Total deductions 1700 to 1809
Net gain from 1700 to 1809

£34, 000, 000
£138,000,000

£28, 000, 000
14,000,000

42, 000, 000

96,000,000

130,000,000
337, 500, 000

32. 250, 000
60. 250, 000
77,

000,

000
170, 500, 000

167,000,000

- 297,000,000
880, 000, 000

352,

000,

000
352, 000, 000
93, 000, 000

797, 000, 000

83,000,000

Stock on hand at end of 1809
Production from 1810 to 1829
Sent to Asia
Used in the arts

Wear and loss

Total deductions from 1810 to 1829
Decrease from 1 810 to 1 829

40, 000, 000
112,252, 220
18, 095, 220

103,' 736,* 66b

170, 343, 440

380, 000, 000

66,611,440

Stock on hand at end of 1829 333 ggg

It has been customary to make estimates of the amount of precious metals in
Christendom at various times by deducting the quantity shipped to China and
Hindustan, and the quantity used for plate

;
but there is a constant change from

coin to plate and from plate to coin, and the wide line which once separated China
and Hindostan from European trade has now disappeared, and those Asiatic
countries are within the pale of civilized commerce, and are almost as near to
London and New York as California and Victoria.

Whitney, in his MetallicWealth of the United States, says that in 1853 the Rus-
sian empire produced 64,000 pounds Troy of gold

j
Austria, 5,700 ;

the remainder
of Europe, 100 ;

Southern Asia, 25,000
;
Africa, 4,000

;
South America, 34,000 :

and the United States, (exclusive of California,) 2,200.
The gold production of Chili in 1845 (the statistics for later years not being-

obtainable at the time) was 2,850 pounds Troy
;

of Bolivia, 1,200 ; of Peru
1,900 ;

of New Grenada, 13,300 of Brazil, 5,100,* and of Mexico, 9,900.
The yield of silver in 1850 is thus stated

:

Russian Empire, 60,000 pounds Troy; Scandinavia, 20,400
;
Great Britain,

48,500; Harz Silver District, 31,500; Prussia, 21,200; Saxony, 63,600; other
German states, 2,500

;
Austria, 87,000

;
Spain, 125,000

;
Prance, 5,000

;
Aus-
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tralia. 10,000; Chili, 238,500; Bolivia, 130,000; Peru, 303,150; New Grenada,
13,000; Brazil, 675; Mexico, 1,650,000

;
California, 17,400

;
total, 2,817,425

pounds Troy.

The Deaih oe Silver to Asia.

—

It is admitted by all eminent authors

who have written about the present supply of the precious metal that it far

exceeds the demands of Christendom, and that the inevitable fall in value is

retarded only by exceptional and temporary circumstances, the chief of which is

the remarkable stream of silver pouring into Asia. The Hindoos and Chinese
and Japanese are industrious and very populous nations, which have to import
nearly all their gold and silver from abroad, and their capacity to absorb those
metals increases as value declines, and as their stock becomes greater their wages
rise, and they obtain the means to purchase more foreign goods, and after a time
they will have as much coin proportionately to their productive powers as the

Christian nations; and then their imports of merchandise will nearly equal their

exports, and the importation of the precious metals will not be one-tenth of the

present figure.

Asia was called “the sink of silver” by Pliny, and it has deserved that name
ever since, and will continue to deserve it for an uncertain period in the future.

So long as we continue to consume so much tea, silk, sugar, rice, and other

Asiatic products, and so long as they consume so few of our products, so long we
must settle the difference by payment of the precious metals, and the precious

metals will probably not decline much in value. But let the vessel of Asiatic

trade, now half empty of silver, be once filled, as it will be in 5, 10, or 15 years,

and then we shall begin to feel' the influence of the over-supply of the precious

metals, and their market value will fall rapidly.

Christendom and Asia may be compared to two tubs standing side by side,

and connected by a large open tube half way from the ground, and the supply

of the precious metals to a stream of water falling into the tub representing

Christendom. Before the water reached the tube, or before the tube was well

opened, the level rose very rapidly in the first tub; but now the stream pours so

swiftly into the second that the level can scarcely rise at all in the first. When
the liquid gets up to the same level in both tubs, then it wall rise with equal

pace in both.

The quantity of silver annually exported from England and the Mediterranean

to Asia has been as follows

:

England. Mediterranean. Total.

1851 $8, 362, 500
12, 116, 210

23, 550, 000

15, 555, 000

32, 075, 000
60, 590, 000
86, 477, 170

25, 444, 250

33, 298, 120

40, 620, 182

36, 399, 175

53, 551, 045

38, 236. 191

37, 079; 196

$8, 362, 500
12, 116, 210
27, 790, 000

22, 821, 000

39, 695, 000

70, 540. 000

96, 657, 461

31,594,250
40, 638, 400

48, 740, 386
44, 379, 175
61. 701, 145

67, 517, 191

78, 335, 139

1852
1853 $4, 240, 000

7, 255, 000

7, 620, 000

9, 950, 000
10, 180, 291

16, 150, 000
7, 340, 280
8, 120, 204

7, 980, 000
9,150, 000

29, 38 L, 000

41, 255, 942

1854 -

1856
1857
1858
1859
I860
1861
1862
1863 4

1864

Total in fourteen years 503, 365, 035 147, 522, 718 650, 885, 753

The figures from 1851 to 1862, inclusive, in the above table are copied from Hunt’s Mer-

chants’ Magazine for August, 1863, and those for 1863 and 1864 from newspaper reports.

Michel Chevalier says that in 1857 6620,145,921 were sent to Asia, or about

$100,
000

,
000 .*

* Michel Chevalier on Gold, p. 65.
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The Westminster Review for January, 1864, says:

In spite of our trouble in India, and a state of chronic warfare in China, the increase of

our trade with the east during the last 10 years has been enormous. This, too, may be looked

upon as only the beginning of a commerce that must grow to proportions which cannot be

estimated. The most important feature, too, of eastern trade is the manner in which, it

absorbs the precious metals. This is a peculiarity so intimately bound up with the social

condition of the east that it is likely to last as long as their ignorance and mutual mistrust.

Until a system of credit can grow up among them like that which in Europe dispenses with

the use of gold and silver for almost all things but retail transactions and the payment of

labor, the east must ever remain a perfect sink for the precious metals. What amount ot

money would be sufficient to saturate the hoarding propensities of these hundreds ot millions

of men who believe in nothing but the little store they know of under some hearthstone or

other favorite hiding place ? There is no practical limit to the demand of the east for the

precious metals except the industry they can develop in its acquisition, and that industry is

susceptible of indefinite development.

This passage is written in the supposition that a nation possessing an immense

quantity of the precious metals in proportion to population could he a nation of

hoarders. This idea, however, is entirely erroneous. There never was, nor is

it probable that there ever will be a wealthy nation of hoarders. With the

exception of a few miserly individuals, hoarding is caused only by the lack of

opportunities to invest profitably; the insecurity of titles to real estate, and the

dangers of famine and war. Hoarding is far more frequent relatively in semi-

barbarous than in civilized communities
;
more frequent in the country than in

cities. As wealth increases, as education extends, as wars become rare, and. as

the titles to property become secure, the motives for hoarding cease. Hoarding

is no doubt common now in Hindostan and Clpna; but the main demand there

for the precious metals is not for hoarding, it is for currency. We ship treasure

to Asia because, on account of the greater scarcity of the precious metals, labor

is cheaper, and because for that reason tea, cotton, rice, silk, and many other

articles can be produced cheaper there than here, and we find it more profitable

to import than to produce at home. But the Hindoos and Chinese having far

less trade and manufactures relatively than Europeans, do not need so much

coin relatively, and the increase of the precious metals is ten-fold faster among

|h©m than the increase of business
;
so wages must rise, and their products must

become dearer, and our gold and silver will have less relative value to them,

and other of our productions will have more relative value. Then our interna-

tional trade will be more of exchange than now, and less of sale.
.

Asia will

always be a sink of the precious metals in so far as immense quantities must be

lost, worn away and used in the arts amidst such vast multitudes of people, and

as the consumption is great and the yield nothing, there must be a steady

stream pouring in; but this stream after the level of industiy has once been

reached will be much smaller relatively than now.

The countries where labor is dearest must export treasure to those where it is

cheaper, and the quantity of treasure that a nation will swallow up is propor-

tioned to its industry and poverty.

Another late writer says :

Regarding the amount of gold and silver afloat as currency in the various countries of the

civilized world there are very conflicting opinions, but estimating the amount of gold and

silver circulating as coin in Great Britain, the country in which perhaps the greatest economy

of the precious metals consistent with the maintenance of the proper safeguards is observed,

at £80,000,000, and the population at 30,000,000, and estimating the currency of India in

1857 at an equal amount, an estimate I venture to think high, and the population at

180,000,000, it requires hut very little calculation to show that India is capable of yet absorb-

ing silver to the amount of $400,000,000 in addition to this amount for the purposes of cur-

rency alone. Nor must it be forgotten that India is able to support a population many

millions more numerous than she at present possesses ;
nor on the other hand that England has

many means of economizing the use of coin, which in consequence of her immense extent of

area will be denied to India, if not forever, for many years to come. If, then, it be admitted

that there is even a shadow of truth in these estimates, it may not be unreasonable to conclude

that there is a possibility, distant it may bo, yet still a possibility, of the requirements of

India for currency purposes approaching the enormous sum of $500,000,000 in silver coin.
'

* The Drain of Silver to the East and the Currency of India, by W. Nassau Lees : London, 1864.
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It is useless to attempt to say how much currency a nation may use. The
amount depends greatly upon its relative value. In an age when a day’s work
is worth 10 cents, only one-tenth as many dollars will he needed for currency,
other things being equal, as in an age when a day’s work is worth a dollar.
Wages in India will not remain at their present low rate, and their rise will' in
itsell, make a demand for money. We may presume that an addition of
$2,000,000,000 to the currency of Hindostan would raise wages there to the
level in Europe, and after that importation of silver would be only sufficient to
compensate for the wear and tear. However, long before that amount could
be added to the currency of India, the Hindoos would demand more European
goods than now, and these would pay to a certain extent for the goods exported
from India, and the transfer of the precious metals would gradually decline. The
larger the stock of money relatively, the higher the wages, and we may expect
that when the sum of $4,000,000,000 is added to the currency of Asia, the wages
then will be as high there as they now are in Europe; but before that time the
wages may have doubled in Europe.
A Great Increase oe Production Probable.

—

A great increase in the
production of both gold and silver is probable, In California, Australia, and
Siberia, gold mining is now conducted under many disadvantages. In the two
former wages and interest are exceptionally high, and in all there is a lack of
that thorough knowledge, and of those economical modes of working, which can
only be adopted by a generation educated to the business, and devoted to it as
a life-long occupation.* In Spain and Brazil, which were once very rich in
gold, and

^

would probably pay for hydraulic washing", there must be numerous
quartz veins that are now untouched.

These will be made productive. The Andes and the Altai will be explored
with care, and hundreds of veins, as rich and large as those of Potosi and Guana-
juato, will be found. Machinery will be improved, so that tunnels or adits large
enough for wagons can be bored 20, 30, or 40 miles long through high moun-
tains, so as to pay for purposes of travel, and at the same time any lodes that
may exist in the chain will bo opened to a depth far below anything now known
in mining. The great lodes of the future will not be discovered by such acci-
dents as those which revealed Potosi, Cerro Pasco, Sombrerete, Ohanarcillo and
the best mines of Catorce. If veins like those could be found by chance, what
will not the well-directed explorations of the future find? It is scarcely to be
doubted that a large tunnel commenced 1,500 feet above the sea level on the
"western slope of the Sierra Nevadas at any point between latitude 30° and 40°
would, in the course of 10 miles, run through a multitude of rich lodes. We
have reason to believe that when the great mountains were formed, numerous
large fissures running in some places for hundreds of miles "were filled with
auriferous and argentiferous quartz, and avc fail to find them, not because they
are not there, but because they are covered with earth, and because the clamber-
ing" hunter, the benighted Avanderer, or the charcoal burner does not pull up the bush
or does not light,the fire at the right spot. A tunnel running through the Andes
commencing near Lima or Santiago Avould reveal Avonders, and the progress
of mechanical industry is so marvellous that avc are justified in hoping", if not in
expecting", to see immense tunnels 20 or 30 miles long cut through high mountain
ranges.

Relative Value of Gold and Silver.

—

It is impossible to ascertain iioav

when or horv the difference arose betAveen the market values of the tAVO metals.f

* The hill introduced by Mr. Stewart, of Nevada, providing for the establishment of a
national school of mines, is designed to remedy the present wasteful system of mining.

t Mr. Albert Gallatin, in a letter to the Secretary of the Treasury (Ex. Doc., 1st sess. 28th
Cong;, p. 1071) on the relative value of gold and silver, says, under date of December 31,

“ Tf>e relative value of gold and silver bullion differs from that of gold and silver coins,
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It may be said that they are almost equally suitable for the purposes of money.

Gold has a higher specific gravity and is susceptible of a higher polish, but the

difference in these respects is not great enough to cause a difference of 50 per

cent, in value between them. There is reason to doubt whether the relative

values were over proportional to the relative supplies. We have no precise

information about supplies before the beginning of the 16tli century. At that

time an ounce of gold was worth 11.4 ounces of silver. In the course of three

centuries previous to 1800 the stock of the precious metals in Christendom had
increased $5,800,000,000, of which two-thirds in value and 96 per cent, in weight

was silver; so that if the value of the two metals had been proportionate to the

supply, one ounce of gold ought to have been worth 30 of silver in 1800. Not-

withstanding the immense production of silver in the 18th century, the relative

value of the two metals w;as precisely the same in 1816 as in 1717
;
and not-

withstanding the vastly greater relative production of gold since 1849, the rela-

tive values have scarcely changed. We observe, too, that although gold is very

scarce in India and Asia, it does not bear so high a price as in Europe. The
mere fact that gold is worth 15 times as much per pound as silver makes a demand
for it, because it is so much more convenient for use.

Although the values have not been regulated strictly by the supplies, it is cer-

tain that they have been affected by them. In consequence of a great increase

in the supply of gold during the life of Julius Caesar, an ounce from being worth

17 ounces of silver fell to be worth only nine and in the last 300 years gold

has risen, relatively, more than 30 per cent, in valued

Mr. E. B. Elliott, of Washington city, has kindly furnished the following data

on this interesting subject. The annexed tabular statement has been prepared

by him with great care, and differs in some respects from that of the Merchants’

Magazine

:

O

Ratios of the market values of gold to silver, in London, for the 70 years from 1760 to 1829,
inclusive, and the 26 years from 1841 to 1866, inclusive—in all, 96 years.

1760 to 1789 (30 years)
1790 to 1809 (20 years)
1810 to 1819 (10 years)

1820 to 1829 (10 years)
3830 to 1840 (11 years)

1841 to 1848 (8 years) 15. 83 to 1

....14.50 to 1

....14. 90 to 1

....15.50 to 1

....15.80 to 1

Prior to tire opening of the gold mines of California

and Australia.

and is liable to greater fluctuations. Independent of these, there are two reasons which
make gold bullion more valuable in relation to silver bullion than gold in relation to silver

coins. It is more expensive to coin ten silver dollars than one gold eagle, which, if the
charge for coining is the same for both, makes, in proportion, the silver coin more valuable,
and the unavoidable difference between the legal and the actual standard of the most faithful

coins, as well as the similar original difference of weight and the diminution arising from
wear, are more sensible and greater in value in gold than in silver coins, so that the loss in
melting the current gold coins of any country may be fairly estimated at one-half per cent.”

* Chevalier, page 1 18.

t Hunt’s Merchants’ Magazine for August, 1863, contains the following table, showing the
relative value of silver to gold at various periods from 1344 to 1863, as shown by the prices
paid by the mint in London

:

1344.. 1 to 12. 475 1547 to 11.400
1349 1 to 11.141 1549 1 to 13.250
1356 1 to 11.286 1552 1 to 11.186
1401 1 to 11.350 1553 - 3 to 11.398
1421 1 to 30.527 1560 1 to 11.315
1464 1 to 30. 331 1600 1 to 31.100
1465 1 to 13.983 1604 1 to 12. 109
1470 1 to 33. 446 1626 1 to 33. 433
1482 3 to 13.429 1666 1 to 34.485
1509 3 to 31.400 3717 1 to 35. 209
1527 1 to 11.455 1816 1 to 15. 209
1543 1 to 32. 000 1849 3 to 15. 632
1545 1 to 30.714 1852 1 to 15.371
1546 1 to 10. 000 1863 1 to 15. 069

I

f4

<4
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Discovery of gold fields in California, 1848.
1849 to 1898 (4 years)
1853 to 1858 (6 years).
1859 to 1862 (4 years)
1863 to 1864 ( 2 years).
1865 to 1866 (2 years)

..15.60 to 1—Transition period.
-.15. 34 tol^
'

‘ir’of !
0*! l

Since the opening of California and Australian gold
..lo. 3/ to 1 f fields, average 15.38 to 1.

, „ ...., .... 15.46 to IJ
b

Simplest, and probably most convenient, mint ratio of gold to silver, 15 to 1; presentUnited States mint ratio of gold to fractional silver, 14.88 to 1 ; United States mint ratio,ot gold to silver dollar, (circulation limited because overvalued.) 16 to 1: British mint ratiolot gold to silver 14.28 to 1 : French mint ratio, gold to silver 5-franc piece fcirculSw
15 ‘5 t0 1 : Flench mint ratio

» g°ld to debased smaller silver coin-

iho ratios since 1859 were deduced from the semi-monthly quotations of the
price per ounce of silver bars in London, published from time to time in the
journal of the Statistical Society of London. From 1841 to 1848 the values
adopted were computed from data furnished by Mr. Wm. Newmarch in a valuable
paper read by him before the London Statistical Society and published in the
journal of that society. From 1760 to 1829, inclusive/the values were taken
irom the 1 unding System of Mr. Jonathan Elliott, which forms part of the Exec-

YoX® 7 °?o™
en

.

ts f ^
lie sec°nd session of the 28tli Congress. For the 11 years,

, ^
y’dd; inclusive, there is a lapse in the information furnished

;
but it is

deemed safe to assume the ratio for this period as 15.8, the ratio of the periods
just prior and subsequent to the interval.

a
W
r

1 be °£s t
!

mt witl
!

tlie discovery and working of the California and
Australian gold fields the relative value of gold to silver fell from an averag#
ot log for the eight years 1841-’8, just prior to this event, to an average of 15i.

1849—̂ 52
4 y6arS 1853~ 66

’
which followed tlie transition period of four years

The ratios adopted for tje purposes of coinage by the mints of the United
fotates, Great Britain, and France, respectively, are herewith given. Comparison
0 the data indicates that the simplest ratio which could safely be adopted for
the purposes of coinage at the mint is 15 to 1, a rate sensibly lower than the
market ratio for at least 60 years, and destined, it would seem from the present
upward tendency of the value of gold as compared with thp market value of
silver, to remain so for years to come. The silver coins are thus, by the adop-
tion ot this simple ratio, overvalued, which is now the settled policy of the civ-
1 lzed world, and if made legal tender only in payment of small sums, as is at
present the case m the United States, in England, in France, or in many other
countries, would circulate freely with our present standard gold coin—the latter
of course, being made legal tender in all amounts.

.

The importation of silver, from the silver-producing countries into Great Brit-
ain, and the price per ounce for bar silver in London at various times since 1848
are shown m the following table

:

Year.

1848
1849
1850
1851
1852
1853
1854
1855
1856

Ounces.
Shillings

per lb.

troy. *
Year. Ounces.

17, 337, 226 .59* 1857 16, 798, 163
9, 017, 458

11,909, 246
16, 624, 696
19, 954,001
20, 828, 538

20, 486, 600
14,715, 247

591 1858
60 1859

16, 304,403 61 1860
18, 848, 521
17,421,714

60f 1861
611 1862

16, 797, 442 614 1863
14, 868, 935 611- 1866
17,041,761 Gif

Shillings

per lb.

troy. *

61f
6lf
62-.Vem
60tf
hl-fW

61i
62

40
A which is the same thing pence per ounce troy.
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It was expected about 1853, wlien the permanence of tile Californian and

Australian p-old mines was no longer a matter of doubt, that the relative Value

of o-old would soon fall as much as it had risen in the sixteenth century, but tins

expectation has not been realized. It is impossible now to foresee or ,o form

any confident opinion whether gold will fall in value, as compared with silver, if

the present relative production is maintained. Chevalier contended, m J -w,

that if it were not for the fact that France, since 1850, had been changing hex

currency from silver to gold, the latter metal would have fallen greatly m value

;

and he called France the parachute of gold* From 1850 to ^^hbFr|ch
mint coined $540,000,000 in gold, or an annual average of nearly $80,000,OUO,

while for 45 years previous to 1848 the annual coinage of gold had been only

$4,450 000. His argument would seem to be that so soon as a gold cuijency

had been substituted in France, gold would fall, but since 1857 enough of that

metal has been poured into Europe to supply nearly all the nations with gold,

and still there is no noteworthy change in relative value.
_

There is such an immense demand for ornaments and table-ware made of the

precious metals, that a long time must elapse before it can bo supplied. W e

must expect, too, that at no distant time Asia will use gold extensively for cur-

rency, and in fact it has already commenced to do so. We consider it entirely

useless to endeavor to predict the relative value of gold and silver in the futuie.

The financial and commercial history of the world during the last ten years

does not establish Chevalier’s idea that gold as related to silver will soon com-

«nence to fall in proportion to the excess of its production. According to ns

theory the fall should have commenced already. In 10 years that have elapsed

since re wrote $1,200,000,000 have been added to the possessions of Christen-

dom, more than enough, if his estimates were correct, to overstock the market.

But the market is not overstocked, as we know from the fact that the price is not

materially changed. It is undeniable, however, that the market would soon be

overstocked in Christendom if there were no outlet. Gold, except for purposes of

small change, in sums less than two dollars and a half, is far more convenient

than silver, and is preferred for most of the purposes of coin
;
and that pieleience

will extend to Hindostan and China so soon as we have no more silver to spare.

We have now an excess of silver' or we would not ship so much away, and so

soon as we have no longer an excess, the European and American meitenants m
Asia will tell their customers that they must take gold in payment, ilie more

intellio-ent Chinese see the great advantages of a currency of gold coin over a

barterino- for silver bars, so the more precious metal has already come into con-

siderable use, and those Asiatics who have done business in California and Aus-

tralia will help to make the change. If it could be proved that all the gold

must be confined to Europe and America while Asia should continue her demand

for silver, then a great fall in the relative price of gold within a brief period

would have to be admitted
;
but that proof cannot be furnished. Some fluctua-

tions have taken place in the relative value of the two precious metals within

the last ten years, but they are too slight to furnish a basis for conclusions of

any importance.
. .

.

' ,

The coinage of all the nations fixes the comparative prices in such a manner

that no change can occur without overcoming obstacles which did not exist 200

years vo Throughout Christendom the governments and the merchants say

that one ounce of gold shall be worth 15 of silver; and to prevent any question

about the precise relation, coins of both metals are in universal use with a con-

ventional value. The value is conventional to- a great degree
;
we know that

it does not bear any precise proportion to the supply. If the value is now con-

ventional why should not the conventionality stand ? A change in such a mat-

ter necessarily implies loss and inconvenience. The present relative prices of

* Chevalier, pp. 59, 73.
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the two metals are very well suited to the wants of commerce. We can naymge .urns m gold without overloading a man
; we can pay small sums in sif-U1

'l
1 1 com

!

10t too small to he handled or carried in the pocket. It would he•very ^.convenient to have all our coin of equal value per pound, for then laroy
.urns would he burdens, or small coin would be too small for our fifigers. laac two metals are hardly enough and so copper and brass have been used foicoinage by most civilized nations, in addition to the precious metals. Chevalier*
says, JNobody can say that some day silver may not, also undergo a great tallbrought about by a production which should be distinguished by the two fol-ow ing characteristics : Of being much greater in comparison with the employ-mcnts to which it had hitherto been applied, and of being produced under moreXS C^umstances

’
that 18 4 loss cost per kilogramme for the metal

obtqnicd. ihere are strong reasons for thinking that if the United Statesannexed Mexico and penetrated further into the regions of Central America,
this event would not be of tardy accomplishment under the auspices of a race
so industrious and so enterprising as the Anglo-Saxons.”
How Individuals are Enriched by Mining—The first effect of the pro-

duction of the precious metals m rich mines is that it enriches the individualengaged m mining, or at least gives him an opportunity to enrich himself. Alarge proportion of mankind are so stupid, so imprudent, so wasteful, or so
i Iifieient to the value of money, that they cannot make money when theyhave the best of chances, or keep it after they get it. The wages of miners are
V'ei than those of other laborers, and when the mines are very rich the pro-

prietors become possessed of immense sums. In the mining districts nearly
every man when lie goes out walking over the hills keeps a lookout for “indica-
tions, in hope of finding some vein that may make him a millionaire.

1 lie poorest white laborer in California working by the month gets a dollar aday besides board, and as the French or German laborer in Europe receives less
than oO cents a day, the Californian can, with his earnings, hire two Europeans
to work lor film, or he can purchase as much as two can produce, or he can
afford to consume as much as two European laborers do. He wants their mer-
chandise and they want his gold

;
so lie exchanges one of his days’ work for

two of theirs In this way lie may live. rich, even if on account of his extrav-
agant habits he does not die rich. But the disproportion between wages in Cal-
ifornia and Europe is still greater in other occupations. The average pav of
laborers and the average profits of business men in California are from three to
five as great as m continental Europe for labor or business of the same kind
and the difference represents a ten-fold profit. If it costs 75 cents per day to
five, the man who gets one dollar per day can lay by capital twice 'as fast as
the man who makes only 87^- cents. If the laborer of California had lived
during the last 17 years with as little unnecessary expenditure as the laborer of
Germany, there would scarcely be a man among the old residents without his
thousands.

Flow Nations are Enriched ry Mining—The second effect of the pro-
duction of the precious metals is to enrich the nation which possesses the mines
or to give it an opportunity to enrich itself. Nearly all mining districts are
poor, although they consume, luxuries which can 'elsewhere be afforded only by
*‘!e wealthiest. I lie finest silks and the most costly wines went to Virginia
City dining the great bonanza in 1862, and similar extravagance had been wit-
nessed bef'oi e at Potosi, Cerro Pasco, Guanajuato, and Zacatecas. The owner
of a rich mine cannot dig out the pure, precious metal with a shovel unassisted

;he must employ a great number of laborers, and his money runs all through the
community and stimulates every branch of industry. The whole nation feels
rich, and it purchases lor one day’s wTork the productions on which other nations

* Pag° 142 - See also Chevalier’s, Political Economy, section III, chapter I and II.
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have spent two day’s. The gold and silver are sent abroad to purchase those

thinJ which can be made cheaper abroad where labor has not felt the stimulus.

How the Precious Metals Fall in Value.-—The third effect of the

production of the precious metals in large quantities is that the prices of othef

articles generally are effected. We want gold and silver for com and for use m
the arts, and the smaller the supply relatively to the demand the lnghei the

value. The experience of ancient as well as of modern times has proved this

principle. After Alexander conquered Persia, and enriched Greece with the

spoils of Asia, three times as much silver was required to pay for a day s work as

before ;
and now it requires in average years six ounces of silver to purchase

as much wheat in Europe as could be bought in 1490 for one ounce. 1 he cause

of the change is the great relative increase in the supply of silver while there is

no relative increase in the supply of wheat. The result of the great yiqld of the

silver mines of Peru and Mexico in the 16th century was that between loqO and

1600 wheat trebled in price. The production of the 16th century was about

$690,000,000, whereas, the production of $4,000,000,000 in the IStli century

added only 50 per cent, to the price which wheat bore in 1600, but more than

200 per cent, of the price ivkich it tore in 1500. ...
When we compare ancient with modern times we see that the rise m prices

was very much greater relatively in Rome after she became mistress of the world

than it has been in modern Europe since the mines of America, Australia and

Russia have yielded their treasures. The difference is owing partly to the fact

that a large portion of the laborers in the Roman Empire were slaves, and the

number of those who used money and could possess plate was comparatively

small, and civilization was confined within narrow limits.
.

The decrease of prices was less in proportion to the production of the precious

metals in the 17th than in the 16th, and less in the 18th than :m the 17th cen-

tury, because business has increased with much greater rapidity m late times

than before. Commerce, manufactures, and intelligent agriculture have giown

wonderfully. Many branches of trade conducted mainly by barter several cen-

turies ago are now managed exclusively with money. The laborers are all tree,

and each needs a stock of coin with which to make purchases in case of necessity.

The use of silver table ware and of gold ornaments is very extensive, and large

quantities of both gold and silver are used in various kinds of manufacture. 1 he

introduction of steam in mills, boats and cars lias doubled the productive capacitv

of mankind, and far more than doubled the demand for money. I he speed and

cheap communication between all countries has added vastly to the.general

wealth, and has increased the demand for the representatives of wealth I lie

remotest parts of the world are now brought to our doors, and China and Hm-

dostan open their laps to receive our gold and silver and prevent it from falling

in value by becoming too abundant in our hands. .One of the best indications

of the increase of trade and the spread of civilization is the relative value of the

precious metals, and we see that a net increase of $500,000,000, or an addition

of 250 per cent, to the stock in the 16th century, trebled prices m half a cen-

tury, while a net increase of $5,300,000,000, or 900 per cent., since the year

1600, has not trebled prices in the last 250 years.

Influence of Increased Productions on National Debts.—-Rut what-

ever may be the relative position of the two metals, it is very certain that the

time is not far distant when the price of the two as compared with other products

of. human labor must fall. They are now increasing far more rapidly than is

the demand for them, and at the present rate of increase they would soon have

to beo-in to fall perceptibly. But the production will become much greater than

it is.

&
The vast improvements that have been made both in gold and silver

mining within the last 20 years are applied to only a few mines; and the reward

^Chevalier, p. 18. Jacobs, Vol. II., pp. 71, 113, 216.
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for those who introduce them into other parts of the world are so large and so

certain that the introduction cannot he delayed to any remote period. If all the

argentiferous lodes of Mexico, Peru and Bolivia, known to he rich, were worked
with the machinery used at Washoe, their yield would really flood the world.

The placers of Brazil, exhausted for the slow processes known a century ago, will

yield treasure greater than they ever produced before. The hydraulic process

is needed in Siberia, and in Africa, and in many placers as worked out.

It may do very well in European monarchies, where it is considered a wise

policy, to preserve wealth in those families which have it now
;
hut in the United

States our customs and our laws favor the individual rather than the family. We
have no nobility, no princely salaries for officials, no hereditary titles, no social

reverence for blood, no primogeniture, no law of entail, no hampering of the

sale of real estate, no restrictions of education to the wealthy, no exclusive gov-

ernmental favor for the rich. We are accustomed to see the rich become poor,

and the poor become rich; and we are proud of our country because here the

career is open to talent, while in Europe it is, comparatively speaking, open only

to hereditary wealth. Most of the rich men of Europe are the sons and grand-

sons of rich men; in the United States the rich men are mostly the sons and
almost invariably the grand-sons of poor men. We are then not frightened to

think that those families which hold large sums in government and other bonds
should be poorer in half a century than they now are or were thousands of years

ago. New deposits of silver will be found, and the innumerable rich lodes in

the Pacific slope of the United States, not yet opened, will be worked with profit.

The mining processes are now being studied by numerous learned and able men,
and improvement after improvement will be made in the inodes of reduction.

The inevitable fall in the value of the precious metals will be a benefit to

mankind generally. It will reduce the wealth of the rich, and the debts of

nations. The dollar of debt which represents the day’s work of a common
laborer, will, before the end of the century, represent only four-fifths, perhaps

only two-thirds of a 'day’s work. Thus, national 'debts now existing will be

reduced 20 or 33 per cent.—the interest as well as the principal. The decrease,

however, will be so slow that it will scarcely be felt by any one person
;
so the

general public will be benefitted while individuals will lose little.

Chevalier thinks that government should do all in its power to keep the

relative value of a dollar at the present standard
;
but it would be hard to find

any good reason for such a policy.

The amount of bonds outstanding to be paid by the United States for national,

State, county, city, and railroad debts is not less than $5,000,000,000, and a

reduction of 50 per cent, in that debt by a fall of 50 per cent, in the value of

gold and silver, will be a vast benefit to the nation. Chevalier assumes that

gold will fall, and he urges France to make silver the only legal tender, so that

loss to the bondholders and the gain to the government may be as little as

possible. He says, “if both metarls remain legal tender, as the}’ then were in

France, debtors will pay in whichever proves to be the least in value.” While
a change from the present policy in this country and in England, France and
many other countries would seem to be of very doubtful expediency, it might

be worthy of consideration, under certain contingencies, whether our government,

looking at the matter from a different stand point, should not make both metals

legal tender, so that the government should have the benefit of any change in

relative value.
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FOREIGN STATES AND TERRITORIES

LOWER CALIFORNIA.*

Geographical and Physical Features.—The peninsula of Lower California extends

from the 23d to near the 32d degree of north latitude, about 775 miles in a direct line, and

varies in width from about 35 miles in its narrowest part to more than twice that where it is

widest. Bounded on one side by the Gulf of California and the Colorado river, and on the

other by the Pacific ocean, it has a coast line greater in proportion than almost any tract ot

similar area in the world. Nor is this all ; owing to its extremely irregular outline, this

coast is almost, a succession' of hays, harbors, and roadsteads, furnishing convenient depots

for the numerous whalers who resort here.

The general impression seems to have been that the whole peninsula was amass of nigged

mountains, dry. barren, and desolate. This is by no means the case : there are mountains,

and a large part of the country is dry and desolate enough; but it has many redeeming

features, and wherever water exists its fertility is astonishing. I hat portion lying south ot

La Paz is by far the roughest, has the highest and most rugged mountains, the deepest val-

leys, and is in all respects the most picturesque. The San Lazaro chain starts as low hills

near Cape San Lucas, and running north and northeast, culminating in the peak of San

Lazaro, perhaps 5,000 feet high, falls near Triunfo to not much more than 1,000 ieet, and

continuing northeast again, rises in the high and frowning masses of the Cacachilas, making

a most imposing background to the beautiful town of La Paz, as seen from the bay. Small

spurs run out from the San Lazaro chain down to the west coast, while eastward spins and

nearly parallel chains fill in the whole area to the eastern coast. Beautiful valleys nestle

amon o- these mountains. The valley of San Jos6 del Cabo runs northward, east ot the high

mountains, about 2U miles in length, much of it in a high state of cultivation, and with

much more that could be easily rendered arable at trifling expense. Other valleys, smaller

in size but similar in most respects, occur, scattered here and there, and even on the summit

of the high spur known as the Sierra de la Victoria is said to be a long chain of little val-

leys with the richest soil, finest of grass, a superabundance of clear, sweet mountain water,

and bordered by groves and forests of oaks and pines. North ot this granite mass, and

extending with some trifling breaks to Sta. Gertrudi’s or San Borja, lies a belt ot table moun-

tains of sandstones. These almost everywhere commence on the west coast as broad plains,

rising towards the northeast so gradually that, were it not for their being cut by innumerable

canons which show their steadily increasing height, one might stilh believe himself to be but

a few feet above the ocean.

The regular elevation of the tables continues to within a few miles of the gulf, where a

sudden descent cuts them off with a face so precipitous that, except in a very lew places, it

is impossible to find a pass by which to reach the coast. Seen lrom the west-side, the moun-

tains look like a sea of flat tables, barren and covered with loose stones; while trom the

eastern face they are steep, rugged, and so serrated as to lose entirely their tabular form. On

* Exploration or Lower California.—An important anil interesting scientific reconnoissance of the

peninsula of Lower California was made last year, under the direction of Mr. J. Loss Browne, who organ-

ized a party in San Francisco, consisting of Mr. Wm. M. Gabb, of the State Geologicai Survey; J Jr. F.

Von Lolir. of the School of Mines of Freiberg, and a corps of assistants. Tbo results ol the expedition

have not yet been published. Mr. Browne and liis party landed at Cape St. Lucas, from which point they

proceeded by the coast trail to San Jose del Cabo : thence through the valley of the same name to tho

mining district of Triunfo, near the town of San Antonio. Here they spent several days examining the

mines
;
after which they visited La Paz and Pichiluiguc, on tho Gulf of California. A t La. Paz they had an

interview with Governor Pedrin on the subject of the proposed colonization of the Territory by Americans.

The general feeling of the people on that subject seemed to be favorable; but no encouragement was given

to the project by tho officers of the Mexican government then in power. Judge Galvan, who lias since

become governor of Lower California, is not considered inimical to American occupation
;
and the proba-

bilitv is, lie will use his influence to promote the settlement and development of tho Territory, should he be

permitted to remain in power,, which is questionable. On returning to Triunfo, Mr. Browne and his party

procured an outfit of pack-mules and saddle-animals, and crossed the peninsula to the bay of Todos Santos.

From that point they made a dreary journey up the coast to the bay of Magdalena. Water is scarce along

the trail, and the country presents but few attractions, having an almost uninterrupted desert of sand and

rocky masses, sparsely covered with cactus and thorny shrubs. At Salado, an isolated water-hole, seven

miles from Magdalena, the party encamped to recruit their animals. Several days were spent in visiting

the neighboring shores of Magdalena, but no water was found nearer than Salado, and the whole country

seemed to be without resources. Two whale-ships lay at anchor, from which Mr. Browne procured a boat

and crew to make an exploration of the bay. Dividing his party, lie started the main branch of the expe-

dition across to Loreto, and thence, as cxpericnep and the object of the reconnoissance might suggest, north*

ward through the peninsula to San Diego. Having made a careful examination of the bay of Magdalena

and its shores, and gathered material for an interesting report, Mr. Browne crossed the peninsula again, via

Sun Hilario, to La Paz, where ho remained a short time, revisiting Pichiluigue and tho Triunfo. .Returning

thence to Cape St. Lucas, lie crossed the gulf to Mazatlan, and from that point obtained passage in the gov-

ernment steamer Suawnee to San Francisco. His forthcoming official report on the mineral resources of the

States and Territories West of the Rocky Mountains contains a very interesting and valuable contribution

on the geology of the country, from tho pen of Mr. Gabb, who, with his party, crossed tho peninsula ten

times, making the entire trip from Cape St. Lucas to San Diego on mule-baek. As this is the first and only

scientific reconnoissance ever made of the peninsula of Lower California, the account from Mr. Gabb will bo

found of great interest and value. (American Journal of Mining.)
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this side, and adjoining the coast, are some good little valleys
; south of Loreto, for per

haps 20 miles, is a tract of level lanci bordering the coast, and often a couple of miles wide,
most of it covered with a fertile soil. Further north, at San Bruno, at San Juan, andao-ain
south of Moleje, are broad valleys forming bays in the hills, from three to ten square leagues
in area, and all excellent land, only requiring wafer to be brought to the surface to render
them valuable. On the west side, adjoining the Pacific, is a plain from near Tod»rs Santos to
the mouth of tire arroyo of Purissima, about 150 to 200 miles in length, and with an average
width of perhaps 10 miles, more than half of which is covered with good fertile soil, but
without water. In the various canons which cut the mesa lands, embouehing on this plain,
are little valleys of from a few acres to several square miles in extent, usually well watered’
and some of them in a high state of cultivation. Further north, between the bays ofBalle-
nas and San Sebastian, the plains exist again, merginginto mesas on the east, but separated
from the sea by a range of granite mountains parallel with the coast, known, as the Sta.
Clara range. Still further north, these plains continue with occasional interruptions to Rosa-
rita, where they are cut off by the rolling mountain masses reaching the west coast. These
northern plains are, however, for the most part deserts, though a portion could perhaps be
reclaimed.
Near Moleje the eastern side of the range undergoes a change. ' The abrupt eastern face

falls to some extent and retreats from the coast, the intervening space being filled with roll-
ing hills or barren transverse ridges almost to Sta. Gertrudi’s. In this space is the high vol-
canic mass of Las Yirgines, nearly 4,000 feet high, and running westward from it to near
San Ignacio is a succession of irregular peaks and ridges of volcanic origin.
By the time the traveller has gone a day’s journey north 'of Sta. Gertrudi’s he will observe

a change coming in the form of the mountains. The heavy sandstone beds that formed the
mesas begin to thin out, only cropping some of the higher hills, the others being peaks,
ridges, and spurs of granite with the irregularity of outline which usually characterizes that
rock. This transitionary state continues for the next hundred miles, to San Borja, beyond
which the range on the east side splits, sending off a branch of low hills to the northwest,
the main chain continuing along the east coast. This latter chain continues, high, rough,
and forbidding, to Santa Maria, beyond which it extends as a low range of lava-capped
granite bills of constantly diminishing altitude, until it is lost in the desert of the north-
east. In the mean time, the spur which started from San Borjaas a chain of partially isolated
liiils becomes more marked near the coast, and after passing San Andres it assumes very
respectable proportions, growing larger and higher, entirely occupying half the width of the
peninsula and connecting with the coast ranges of Upper California. East of this, and north
ot Santa Maria, the country is represented to be mostly a sandy desert, with a few fertile
spots. Scattered through the western foot-hills, and along the flanks of the range bordering
the Pacific, are many beautiful and fertile valleys, which will be mentioned more in detail
further on.

The water-courses of the country are hardly worthy of a separate mention. Of rivers,
properly speaking, there are none. The largest streams are but a few feet in width, except
some few in the extreme northern portion, adjoining Upper California. In the valley of San
Jose del Cabo is a little rivulet, fed by the springs in the granite ranges, and furnishing an
abundant and steady supply ot water for irrigating purposes. A smaller but equally steady
stream is found at Todos Santos, and is the means of keeping up the prosperity of the
place. Similar permanent streams exist at Comondo, Purissima, San Ignacio, and else-
where, and by supplying moisture to the soil, enable these places to support a comparatively
dense population. These streams invariably sink on reaching the plains, and are lost to the
surface, though the water could be regained by shallow wells or carried on the surface by
ditches, thereby much increasing their usefulness. This latter plan was successfully fol-
lowed by the missionaries in several instances, the most valuable of which is at the deserted
mission of Guadalupe, where the water of San Jose creek was secured above the sink and
carried several miles in a ditch or canal, the dilapidated ruins of which still exist. At Rosario,
San Ramon, Guadalupe, and Fia Juana are streams, one or two of which would be called
rivers in Upper California

;
that at San Ramon and the Rio Fia Juana carrying as much water

as Los Angeles river, if not more. Besides the above there are many smaller streams, flow-
ing perennially in the canons, along a part or the whole of the courses, which I have not
deemed worthy of special mention.

Adjoining or lying a little distance from the coast are numerous islands, several of which
are from 20 to 50 miles in length. In the gulf the largest is that of the Angel de la Guarda,
or the Guardian Angel, said to be rich in minerals, but very rocky and desolate. Further
south, below Loreto, is the long, narrow island, noted for its salt, caljed Carmin island.
Still further south, near La Paz, are the three islands known as San Josef, Espiritu Santo,
and Cerralbo. On the west coast we have, among many others, the large island of Margarita,
forming one side of Magdalena bay ; and lying off the coast, opposite the bay of San Sebas-
tian, is the large island of Cerros, or Cedros, claimed to be rich in copper, and famed for its

wild goats. Most of these islands are very rough and inhospitable, and entirely unsuited
for either farming or grazing purposes.
As before mentioned, the whole coast line might be said to be nearly a succession of har-

bors. Most of these are, of course, small, shallow, partially exposed, or have some other
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drawbacks, but several will compare well with any other ports on the west coast. Perhaps

the finest is the bay of Magdalena. This bay, in the neighborhood of 100 miles from Cape

San Lucas on the Pacific side, is about 50 miles in length and, in places, several miles wide.

It communicates with the ocean by two entrances, one at each encl of Margarita island, and

is well protected to the seaward by the same island. Its importance as a naval station for

our vessels cannot be overrated, and if our government does not secure it for this purpose,

some European nation will be very apt to make an effort to obtain it so soon as its value

shall become known. Should any colony of foreigners ever settle in Lower California, it

will probably be placed on the plains bordering the long northern arm of the bay, where the

soil is extremely fertile, and an abundance of water can be obtained from shallow wells.

Nearly opposite to Magdalena bay is the harbor of La Paz, a fine bay, well protected from

all winds, except the fearful hurricanes or “ temporales ” which blow in the months of Sep-

tember and October, and come from such a quarter as to blow directly up the bay. Eight or

nine miles down the bay from the town is a sheltered nook, called Pichilingue. used by the

United States war vessel on this station as a coaling station. Here vessels are safely protected

on all sides. Half way up the west coast are two large bays—Ballenas, opening towards the

southwest, and San Sebastian Viscaino, opening towards the northwest. Into the lormer emp-

ties the San Ignacio lagoon, and into the latter Scammon’s lagoon. These lagoons are two

land-locked bays, with comparatively narrow entrances, and much frequented by whalers.

They are said to have many shoals, though the channels are sufficiently deep for large ves-

sels. It would be useless, in the present connection, to mention in detail the numberless

other ports on the two coasts. Suffice it to say that there are many used by the regular

coasting trade, such as the Puerto Escondido, the harbors of Loreto, Moeje, Sta. Maria, Sta.

Domingo, andmany others, ' d
There is still another item perhaps worthy of notice under this head. Several railroad

routes across northern Mexico have been canvassed. Most of these have been spoken of as

having their western terminus from Mazatlan northward. Should such an enterprise ever he

carried to a successful termination, a short cut across the peninsula would be of value to

shorten the distance around the cape. Several possible routes exist, all of which, with one

exception, would be. required to pass through Purissima or San Ignacio.. From the port ot

San Bruno, or the neighboring one of San Juan, it is claimed that there is a low pass to the

head of the Purissima arroyo. 1 did not visit this ; but. if a road could be led into the head

of the Purissima arroyo it could then reach the west coast at, say the port of San Juanico,

without further engineering difficulties. From the port of Santa Inez or San Marcos, above

Moleje, an easy route exists up the arroyo of Sta. Aguida to the base ot the main chain.

Here a mountain, about 600 feet above the valley, has to be surmounted or tunnelled to reach

the arroyo of San Ignacio. Another way to reach San Ignacio is perhaps easier, however.

From the port of Sta. Maria, north of the volcano of the Virgins, there is no obstruction,

following the arroyo of Sta. Maria until we reach the pass of the Inferno. Here a tunnel of

about a mile in length would carry the road to the mesa above San Ignacio, having a gentle

grade to the San Ignacio lagoon. The easiest route, however, is from the port of San Luis

by way of the arroyo of Calaumjuit, past the old mission of that name, to the mesa of Sta.

Ana, along this mesa to the valley of San Andres, and down this valley and the arroyo of

San Andres to the coast. Along the whole line there will be no tunnelling required ; nature

has already made the deep cuts, and there is not a stream to cross. An almost continuous

plain extends from coast to coast, without a greater rise anywhere than 30 feet.

Gkology.—The three geographical divisions into which I have separated the peninsula

are dependent for their peculiar features on their geological structure. The rough mountains

of the south are almost wholly granitic, the table lands of the middle are made up of nearly

horizontal sandstones and volcanic rocks, while the more northern portions combine the

ragged and irregularly-disposed ridges of the south with occasional flat-topped mountains,

capped by rocks of sedimentary or eruptive origin.

All of the higher ridges of the southern extremity of the Territory are made up of granites

and sienites, and formed, during the deposition of the heavy bedded mesa sandstones, an

island of considerable height and very irregular outline. The structure of these mountains

is so simple that a further description is unnecessary. It is not until within half a mile

south of the mining town of San Antonio that any change in the geology occurs. Here

mica slate is encountered for the first time, and forms a belt several miles wide, and running

from Todos Santos, on the southwest, past San Antonio and Triunfo, northeast. It prob-

ably extends into tjie Cacachilas range, and forms there, as at the other mining districts,

the country rock of the metalliferous veins. Beyond the mica slate again, on the road

between Triunfo and La Paz, granite is encountered, making the face of the range and

extending to near the latter town.

In all of the valleys scattered through these mountains, and in some of the lone hills on

the east side of the peninsula, are sedimentary formations of a comparatively late geological

aoe. At Santiago I was informed that three miles northeast of that place is a locality where

larwe fossil oysters occur in great abundance, and that they are collected and burnt for lime.

I had no opportunity of visiting the locality, a circumstance which I have regretted ever

since. A short distance further northeast, near the coast, at a rancho called Los Martyrek,

is a high hill of sandstones, without fossils, dipping to the westward at an angle of about
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Ij^ tkis manner immense areas have been covered with caps of eruptive rocks often

'

105 feet thick, the source of which is now entirely hidden, an occasional hint only existing
l the denuded section of some bluff where the dike has been cut through by tho agency ofrunning water. h J o J

The post pliocene rocks usually lie on tho lower margins of the mesa in such a manner as
to show that they were deposited during the period of elevation of this portion of the penin-
sula The older mesa sandstones are usually so> little disturbed that the two formations seem
conformable, though sufficient evidence exists to prove that the elevating force had beenacting for a long time before the oldest beds of the newer formation were deposited. This
later series consists of fine grained argillaceous sandstones and shales, some coarser lightgray sandstone, and lastly a thin bed, highly fossiliferous, as are also some of the earlier



634 RESOURCES OF STATES AND TERRITORIES

strata but the latter highly calcareous. Where the series remains unbroken, this last stratum

is always the highest, and it is nearly made up of the casts of living species ot shells, Ostrca

Cummin<ni being almost the only one retaining its structure. At Purissima, on the wes,

slope, the mesa sandstones have been folded in a series of long and graceful xindulations^

the tops denuded to a nearly straight line, and the post pliocene lies un
^
on

,

toilinably

the surface. On the opposite side of the mountains bordering the gulf theie are still moie

marked instances of unconformability, which will be described in then proper place.

The mesa sandstones are easily distinguished from the overlying rocks

grain, greater compactness, and above all by their being highly metamorpkosed along the

m-eater nart of tlieir eastern margins. Another marked feature is the presence of laige quan-

tities of boulders and pebbles of volcanic rocks imbedded in them somef^
extent as to form even a preponderance of the bulk of some stiata. These bouldeis are

uniformly small and very much rounded near the west coast wherever the rock is encoun-

tered, and increase in size towards the vicinity of Loreto, or
.

r
f
ber *ov

!
a1^-SjSor&eir

coast a little below Loreto, in such a manner as to point unmistakably to this legion for their

origin. Not only does the size increase, but in the same ratio is the increase in n\™ber and

the decrease in the amount of attrition to which they have been subjected. The b
J

b® l^ai

characters vary markedly from those of any eruptive rocks encountered in place on the penin-

sula; no similar rocks have been discovered between tho mesa sandstones and the undci-

Iving granite, and the only reasonable conclusion which can be arrived at is that they must

SILn derived from a body of land which formerly lay in that region now occupied by

the gulf, and somewhere in the vicinity of, or a little south of, Caimin island.

Another striking feature of this region is the peculiar manner of the elevation of the mesa.

It has not been lifted by an evenly distributed force ;
not, like most mountain chains, by a

foldino- along- a given axis. The eastern side seems to have felt this force almost alone the

elevation of that portion lying to the west seeming to be due almost as much to the rigidity

of the rocks as to the extension westward of the uptilting power. More properly speaking,

the “reat force was exerted very nearly parallel with what is now the coast line of the gulf,

and°from there towards the Pacific this agency diminished,
so gradually as to

breaks or even foldings worthy of mention. We thus have the whole width of this portion

of the peninsula tilted up by its edge from coast to coast, so that travelling eastward o

eari harollv realize the rise until, within 15 or 20 miles of the east coast, he finds himself on

SJ of from 2,000 to 3,000 feet in Mgl.f. This eastern escarp,

meut extends from near La Paz to near Moleje, with but few interruptions, and exhibits

nearly everywhere the projecting edges of nearly horizontal beds of sandstone, sometimes

unaltered, but usually metamorphosed. During the imperfect examinations which oui lim-

ited time permitted us to make 1 was unable to determine whether this sudden cutting pff of

the otherwise undisturbed beds was due to a gigantic fault, or whether

an anticlinal axis bad been carried away by denuding agencies.
_

Iiom what little we saw,

strong arguments could be deduced in support of either hypothesis, but I prefer leaving the

question an open one, content with having called the attention of futuie students to its solu-

tion It is certain, however, that a well-marked axis, if not several, exists further north

;

and even at the Sauce, near Loreto, the presence ot a mass of granite at the base ot the

Sierra Gigantea, evidently exposed by denudation, seems to point to this agency as the means

0t

On
1
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S
west ^idlTtke’ post pliocene strata form a strip extending from below Magdalena

bay to near San Telmo, with but very few interruptions. I he eastern margin of this belt is

pretty clearly defined by the elevation of the mesa, rarely reaching but a tew hundred feet

above the level of the sea. It extends to the coast except along that portion lying between

the bays of Ballenas and San Sebastian, where the granite range of Sta. Claia cuts it oft

On the east side, near Loreto, it occurs as lulls several hundred feet m height, uptilted at

an angle, as high in parts as 55°, and dipping to the northeast. This disturbance appears

to be due in a very great measure to the intrusion of a large mass of volcanic locks, which

separate the more modern formation from the mesa sandstones. 1 lie belt continues wi.n

sliodit interruptions to near the Sauce, where the post pliocene sandstones, very full ot fossi s,

lie horizontally, abutting against the face of uptilted mesa sandstones, which are heie highly

m
Proceed^hg westward a mile or two, the older sandstones become horizontal, assuming this

position by a gentle curve, their edges abutting against a mass ot granite. Still further west,

this granite niass is seen to underlie the undisturbed horizontal beds of the same sandstones,

which make the great mass of the mountain. Dykes of trachytes and porphyries cut a ike

the granite and sandstone, and in a beautifully exposed section on the face of the Gigantea,

can be seen running entirely to the surface of the mountain, over whose flat top they have

spread a rocky mantle, which extends almost to the plains ot the Pacific.

Space forbids me to describe in detail all of the minuter features of the geology of the

country. Suffice it here to say that except the retreating of the summit from the coast above

Moleie, and the presence of the belt of volcanic cones from San Ignacio to the volcano ot

Las Virgines, there are no matters of special interest, until we reach Sta. Gertrudis, over

70 miles above San Ignacio, and just west of the summit of the range. Here a mass of

granite appears in the bottom of an arroyo, very similar in character to that at the Sauce.
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The overlying sandstones are not disturbed by it, but lie horizontally over it, or abut against
the irregularities of its surface. Northward from Sta. Gertrudis the mesa sandstones almost
disappear, except in the higher mountains to the east. In this region they seem to retain

their former thickness, but little abated to near the bay of San Luis, where very much
metamorphosed, disturbed and uptilted, they gradually run out in a series of low ridges.

Very soon after leaving Sta. Gertrudis, on the road to San Borja, these rocks thin out, cap-
ping only a portion of the higher mountains, tho great mass of the country being granite.

The other stratified rocks, both post pliocene and volcanic, at times occupy similar posi-

tions, and sometimes the whole three are found in their regular sequence on the summit of

the same hill. The volcanic, however, has been all of this time gaining ground, while the
others are losing, and eventually at the Paraiso, and over the adjoining mesa, it is the only
rock found capping the granite. At Trinidad and near Eosarito, below San Borja, a few
outliers of post pliocene form hills 200 and 300 feet high, resting on granite, and usually
capped by volcanic rocks. .Again, at San Andres forming low, flat hills, underlying the
valley of San Andres, and forming the broad plains of Sta. Ana, we have the post pliocene
extremely developed and extending to and abutting against the highly uptilted mesa sand-
stones at Calaumjuit. Bordering the northern edge of the mesa of Sta. Ana, and north
of the bay of San Luis, extending almost from coast to coast is a mass of granite, which
rises at Sta. Maria to a height of about 3.000 feet, and is here capped by thin beds of the

same sandstones, which form the plain of Sta. Ana. In most cases this sandstone on the

summit of the mountains is capped with a thin deposit of volcanic rocks. The same structure

appears to continue northward, as well as we could determine at a distance, as far as the

range could be seen. Going westward towards San Fernando the valleys were at first all

scooped out in granite, the higher hills being formed at Sta. Maria; but by their steadily
diminishing height, the post pliocene first, and eventually the volcanic rocks reached the

plains, and the granite disappeared. Crossing the plains of Buena Vista, the road enters

the mountains of the rvest side, near San Fernando, and we found the structure somewhat
different from anything we had encountered further south. The structure is essentially that

of a broad granite core, flanked by stratified volcanic rocks, with many beds of ash, and not
unfrequently uptilted at high angles. This is the case on both sides of the chain, and con-
tinues to beyond San Diego. Westward, beyond the volcanic rocks, and adjoining the coast,

is a broad belt of horizontal post pliocene beds, rvhich, with occasional interruptions, extends
to and even beyond San Diego, being cut off several times where the crystalline rocks reach
the coast. We had no opportunity of examining the geology of the eastern side of the range,
north of San Fernando, but I have no reason to suppose that any changes of importance
take place in that region. From Rosario, where the road reaches the west coast, after passing
through San Fernando, our route lay along the western flank of the mountain, sometimes
on the beach, sometimes across the late tertiary tables, and occasionally through the rocky
foot-hills of the range. There was no important variation from the structure described
above along the route, except at the salt ponds of San Quentin, where there is an isolated

group of low hills, composed of a dark gray, cellular trachyte, much of it filled with rests

of olivene, and some parts having an obscure basaltiform tendency. These hills have
no obvious connection with the main range, and the rocks of which they are composed are
entirely different from any rocks of t similar origin encountered elsewhere.
Various Resources of the Territory—Mining.—“Prospecting” has been carried

on over the whole length and breadth of the country, but, on the whole, without very marked
success. In the mica slate range of the south, valuable silver mines have been found, and
in the frontiers a single mine of copper has been opened, which promises well.

Of gold mines there have been many, but at the present time not one is being worked. In
the granite hills hear Cape San Lucas gold has been undoubtedly found, but it seems that
the quantity was very small, and the locality is now forgotten. Further north, about San
Antonio there has been some placer mining on a small scale. Women have washed the
gravel of the arroyo in bateas or wooden bowls, obtaining a pittance per day, and the custom
has been kept up during the rainy seasons from time immemorial. Some foreigners who
desired to build a dam and wash out the arroyo at once, were refused permission by the

authorities, on the ground that it would deprive the women of their time-honored privileges-

In the granite mountains from Sta. Gertrudis to San Borja, and even in the metamorphic
sandstones, almost as far south as San Ignacio, there are innumerable tunnels, shafts, and
“coyote holes,” where attempts have been made to find paying quartz mines. They are

now, without exception, abandoned. In most cases the veins were found to be unreliable,

mere pockets or strings, and even in these the quantity of gold was not sufficient to pay for

working.
Similar attempts have been made to discover or develop silver mines. These are reported

as existing about San Borja, on the island of the Guardian Angel, on the main land opposite

this island, on the island of Margarita, and in numberless other places, none of which have
ever yielded anything nor probably ever will.

About 45 miles below La Paz is the mining district of Triunfo and San Antonio. Here
there are several veins known, only one or two of which have been sufficiently developed to

form a positive opinion as to their value. ' Mining has been carried on on all of the veins

since the time of the missionaries, but only for the purpose of obtaining the decomposed,



636 RESOURCES OF STATES AND TERRITORIES

surface ores, which could be amalgamated without roasting. The result of this kind of work

has been to expose the veins along the greater part of their course by series of shallow pits

honey-combing the surface and rendering travelling across the hills rather peiilous to a

stranger. These ores (called ‘ ‘ azoque,” or quicksilver metal, ) were worked in arrastras and

amalgamated without difficulty, the silver existing in its metallic state, freed by decomposi-

tion of the sulphurets. As soon as the excavations reached the unaltered ores of the deeper

part of the vein, known as 1 fire-metal,” they were abandoned and new openings made.

About 9 or 10 years ago, however, systematic work was undertaken, by a company from

Mazatlan, on a couple of, mines called the San Pedros and San Nicholas.
_

They have a body

of good ore varying from lb inches to three feet, mostly of excellent quality, and have been,

for a number of years past, in the habit of shipping their first-class ore to Germany. The

material shipped averages over $100 per ton of silver, and the expenses of mining, freight,

and everything, up to the time ot delivety in Freiberg, amounts to about $)/0. l^his is too

much; the ore could be worked on the spot at a greatly diminished expense, and if the com-

pany had their own mill they could work inferior ores, too poor for shipment, and which aye

now thrown away. The manner in which the mines are worked is execrable, the person in

charge having hardly an idea of the first principles of mining engineering.

On the same vein, three or four miles south, are the mines, of the Triunfo Company. They

possess four mines on this vein and three on another adjoining to and parallel with the fiist.

Of these two have been well opened and are yielding the ore now being worked at the mill.

The two are the Mendoceiia and Molinena. The former is on the summit of a lidge, and

was first opened by an inclined shaft or slope on the vein. The slope, rarely higher than

20°, was, at the time of our visit, about 550 feet deep, with five levels running each way

from 50 to 300 feet. The vein is from 8 to 15 feet wide, and throughout carries a body ot

ore averaging about, if not over, four feet. The lower 50 feet of the vein had a body neaier

five than four feet. The ore does toot lie in chimneys, but in a continuous sheet, extremely

uniform both in thickness and quality. It is a compound of various sulphurets, in which

antimony and lead predominate. From a series of carefully made assays, Mr Lohi lepoits

that the average ores, such as are being worked at the mill, contain from $90 to $124 per

ton, while picked specimens assayed as high as $225. In the Mendoceiia mine alone we

computed that there was ore enough exposed on the various levels to keep the present 24-

stamp mill running for over five years, w'orking 20 tons per day. Over 900 tons of ore were

stacked at the mill waiting for reduction, and on entering the mine we could hardly tell

whence it had been taken. Most of it had really been obtained while doing what is usually

counted “ dead work ” in the mine—sinking the slope and running tho galleries. The Moli-

nena is on the same vein and adjoining the Mendocena, taking in the side of the hill. A
tunnel was being run on the vein here, intended to strike the base ot the slope of the Men-

doceiia and form its seventh level. By this means a large amount of hoisting will be avoided

and all necessity for pumping obviated. The other mines of the company are being opened

slowly. One on the adjoining vein has already yielded considerable ore, of a character differ-

ent from the other vein. In it zinc predominates, and the ore is said to be much less refrac-

tory than that from the Mendocena. This company started with a 10-stamp mill, and having

ascertained the proper method of working their ores, replaced it by one of 24 stamps, which

w7as receiving the finishing touches as we started on our way northward. Since then the

news has been perfectly satisfactory. The last two steamers have brought to San Francisco

bullion to the value of upwards of $30,000,. as the result of about six weeks’ actual working

of the ores. The company, in justice to itself, should at least double its mill capacity imme-

diately.

Besides these mines, which I have described somewhat in detail, because they are the only

ones on which work was being actively prosecuted, there are many more on the same veins

which have been partially developed, and show every evidence of value. Among these

might be mentioned more particularly the Sta. Maria, the Soledad, and the Fortuna. In

each of these are good bodies ot ore, identical in character with the Mendocena or the Mexi-

can mines. I cannot here give a catalogue of all the mines which are known or supposed to

be valuable ;
suffice it to say that many others have been opened, and the time will doubtless

come when they will be all thoroughly proven. Labor, wood, salt, and, in tact, all tho acces-

sories for the mining and reduction of silver ores, are cheaper here than in upper California

or Nevada, and as soon as Lower California shall have fulfilled her manifest destiny a new
era of life and activity must spring up here, and make this one of the most productive silver

districts on the coast.

Copper, like gold, is reported from nearly every part of the Territory; numberless mines

have been opened and invariably abandoned. The Delphina mine is the only one that seems

at all promising. This mine is in the northwestern part, between San Telmo and Sta.

Tomas. The principal work is a shaft about 150 feet deep, which we diu not examine, fear-

ing the presence of gas at its bottom. There being nobody present who knew the mine, we
did not feel inclined to run any risks. On the surface, however, there has also been consid-

erable work, and the vein appears in a cut, over 50 feet deep, to be very well defined, with

distinct walls and from five to seven feet wide. The ores, (of course surface ores,) oxidos,

and carbonates are usually rich and abundant. Between 300 and 400 sacks are stacked at

jthe mine ready for shipment, and I have been informed that several hundred sacks more of
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the same character are at San Isidro, the shipping point, awaiting a rise in the market price
of eopper, so that the proprietors can sell without sacrifice. Of course it is impossible to
prophesy the future of a copper mine on the character of its surface ores, but it is claimed
that, so far as the work has gone, the vein has not changed materially in character.

Baser metals exist, also, in the Territory, but there has never been any active search made
for them, and many a year must elapse before they can become valuable. Coal has been
reported in a few places where it does not exist. It is said to be found near the Qjo de Lic-
bre ; it may be that some ‘

‘ brea ” or asphaltum is found there and the two minerals confounded,
a mistake that has often occurred in Upper California.

Salt occurs in almost innumerable localities, but there are three spots which are noted both
for the quantity and quality of the mineral there obtained. These are San Quentin, Ojo de
Liebre, and Carmin island, in the Gulf. We did not visit either of the latter places, but,
contented ourselves with examining the ponds of San Quentin. These ponds or little lakes,
half a dozen in number, vary in area from one to five acres. They are situated near .the
coast among a number of sand hills, and separated from the beach only by low ridges of
sand. They are quite shallow, and the salt crystallizes on the mud flats on their margins in
flakes of halt an inch or more in thickness. By a dexterous motion this salt is lifted, unsoiled
from its soft bed, thrown into heaps, whence it is carried to the vessel. At present the. place
is abandoned. The royalty required by the Mexican government, the cost of collecting,
hauling, and shipping, and the high United States tariff on imported salt, in the aggregate
amount to so nearly the price of the material in San Francisco as to completely eat up all
profits, and thus effectually close the only market to which this salt can be taken.

Sulphur is found in moderate quantities near Moleje, and is said to be very abundant in
the vicinity of the volcano of the Virgines.
Gypsum, generally in its crystallized form of selenite, occurs in tnanv places in the post-

pliocene rocks, pr weathered out from them and scattered over the soil. “ It also occurs near
Moleje, but not in the enormous quantities which have been reported by interested parties.
Agriculture.-— The climate of Lower California is so mild that all the usually cultivated

plants of both tropical and temperate countries grow side by side in the open fields. The
lowest temperature we encountered in four of the coldest months of the year was 57° Fahren-
heit, and the winter averages from (i5° to 70°, so far as our own experience went. Sev-
eral species of palms are native, and the date grows wild, thoroughly acclimatized. Plan-
tains and bananas, figs, oranges, olives, lemons, limes, pomegranates, peaches, and, in the
northern parts, even apples grow and flourish, requiring but little care when first set out and
none afterwards. Vineyards exist everywhere, and the native wine is infinitely superior in
quality to that of Upper California. Fields of sugar-cane are too common to excite remark,
and the manufacture of sugar is one of the most important interests of the southern part of
the peninsula. Tobacco and cotton are cultivated in various places, especially in the valleys
south of La Paz, and over more than half the Territory wild cotton is as common a weed as
is the Jamestown weed (stramonium

)

at home. The castor bean grows wild, a perennial
tree with a woody trunk, and melons are so abundant that during their season they make
the greater part of the food of the people in some districts.
The principal agricultural regions are as follows : The vicinity of San Josh del Cabo and

along nearly the whole of the valley and its branches. Here wine, sugar, dried fruits, cot-
ton, and tobacco are the principal products. The cane fields extend as far as the eye can
reach from San Jose, and there is still plenty of unoccupied land, only requiring the digging
of ditches to render it available. This is necessary, as everywhere else in Lower and in
many parts of Upper California. On account of the rains being confined to the wet season,
the dry season being literally so, vegetation requires artificial assistance. Santa Anita, 12
miles up the valley from San Josh, is a lovely spot, connected with San Jose by aai almost
continuous line of gardens, and beyond it are ranches scattered along on every piece of bot-
tom laud, to the head of the valley. Santiago is a little group of houses surrounded by
similar farms and gardens, a sugar-mill or two being engaged at the time of our visit in fin-
ishing the work begun by the farmer. Miraflores, Las Palmas, Los Martyres, San Bartolo,
and numberless other spots prove that wherever an acre or two of level laud, or even hillside,
can be ii ligated, the yield is such as to make a iarmer from the Atlantic States open his eyes
in amazement. We Californians are so accustomed to large crops and to seeing nature on an
exaggerated scale that we could bear it with a commendable degree of equanimity. About.
San Antonio aie many pretty little patches of ground, which will one day be cultivated, as
well as many spots on the road to and in the vicinity of La Paz.

lodos Santo has a valley of one or two square miles, most of which is planted in canes,
vineyards, and orchards, and every year yields a fine revenue to the owners.
Many little valleys and nooks exist among the granite mountains of the south, still unoc-

cupied, and which will one day be brought into cultivation.
On the west coast, bordering the northern part of the Bay of Magdalena, and the long

arm which extends northward, are extensive plains, nearly level, rising insensibly to the
east, and, in great part, covered with a rich soil. These plains, almost throughout, destitute
of the scattered stones on the surface which render so much land on the peninsula valueless,
are covered with a dense vegetation, of which the larger species of the cactus make a great
part. There is no water on the surface, and this fact alone has prevented their settlement by
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n native population. As soon, however, as land shall become vahiable this monteV or brush

vnil fee cleared off, wells dug, and nearly the whole tract will be cultivated. Water of good

quality and unlimited in quantity can be obtained by shallow wells; the sea. breezea v\ill

supply the lifting power, and a population greater than can now be found fioni San Diego

to ihe cape can here find comfortable homes and an abundant subsistence. South of Loreto

is a similar but much smaller tract, which also, like the termer, has an excellent lmrboi ot its

own. Among the table mountains are Sail Luis, Comondu, 1 unssima, Sau Ignacio, and a

dozen smaller spots, some of which arc in a high state of cultivation, while others are capable

of it were there life enough in the people to urge, them to it. 1 unssima alone ships a thou-

sand cargoes of dried fruits annually, not to mention large quantities ot wine and sugai.

Comondu has several sugar-mills occupied the whole season, and the thousands of date

and fig trees of San Ignacio fairly force their treasures into the hands of an indolent and

worthless set of proprietors. The unappreciative and ignorant laziness of these miseiable

people is enough to keep a live man, passing through their country, in a healthy and almost

chronic state o^ indignation. But one result can follow the American acquisition of Lower

California— the indolent mongrel race forming its population must give way before the

enlightened energy and restlessness of our own people, as it has done i» Upper California and

Texas ; and Anglo-American enterprise will, within a decade, render this Territory moie val-

uable than would Mexican laziness in a century.
.

, c . ... £•

North of San Ignacio there is but little of value in an agricultural point of view until, bav-

in o- passed Santa Gertrudis and San Borja, we arrive at the broad and uninhabited valley

of Sau Andres This valley, witfi the adjoining plains of Santa Ana, should, perhaps, be

£tb£ claLed^ith the grazing than the iricuftural lands The only water .existing nat-

urally on the surface is at the mouth of the valley, where there is_a lake ot brackish water

more than half a mile long even in the dryest seasons. Animals drink it ireely,and the grass

in the valley seemed unlimited. From the position ot the rocks it is certain that water could

be obtained by wells, and usually, in localities like this, the well water is good even when

that of the ponds is undrinkable. With wells and windmills several square miles of excellent

land could be here brought under cultivation, while an almost unlimited quantity ot stock

could find pasture on the adjoining plains, or in the unoccupied portions ot the valley. I ur-

tiier north are the plains of Buena Vista, in which there is no known water, but the remarks

on San Andres will, with slight modification, be applicable here also. In the mountains

adioinino- these "plains is the deserted mission ot San Fernando. The traces of former culti-

Yatii n still exist, and a few hundred dollars would be sufficient to repair the irrigating appa-

ratus, so as to bring over 100 acres of good land into condition tor planting.
_ .

From San Fernando to the boundary most of the arable land is m the possession of private

individuals, though some tracts still exist as public property, subject to denouncement, which

are bv no means to be despised. .... ,

After passing St. Tomas we saw cereals growing without irrigations and with promise

of excellent crops. Wheat, barley, and oats were noticed, the former with fuff, arge head*

and short stalks. Potatoes and apples, adjoining a gram field, on the Guadalupe i a ch,

reminded us of home, but looked incongruous, associated with olives and figs and o\eishad-

owed by one or two tall and graceful fan palms.
. .

.

Grazing -Lower California, as a whole, can never be very promising as a stock coxmtry.

Except in the extreme northern portions, the thorny nature ot themndergrowth must pre-

vent the successful raising of sheep for wool purposes, though mutton sheep would succeed

admirably were there a market for them. Horses, cattle aud mules thnve. The common

'forage plant is the well-known “bunch grass ” so common over the whole Pacific slope It

G not until alter leaving San Borja that the alfalta burr and other clovers, alfalerillo and other

Upper GMiffimia plants, acquire any importance. In the south, where severe droughts are

nut uncommon, and where, at times, the grass disappears entirely, stock does not suffer.

Here tall animals fare the best. Several trees of the acacia family winch never suffer ho

m

drought, which grow everywhere, and on which animals teed with avidity, these take the

place of the ordinary pasture. The principal of these are the mesquite and lipna We camped

repeatedly where there was hardly a blade of grass in sight, and yet our mules had all the

The high mesa lands about the summit of the Gigantea, and again between Sta. Gertrudi s

and San Boiia, are said to be never affected by drought. Ihe constant fogs keep the glass

rrreen nearly the entire year, and cattle flourish here no matter how dry the season may be

elsewhere Still further north, between Rosario and San Diego, the country is so nearly

like Upper California, and is subject to so nearly the same climatic laws, that it properly

belongs with the Southern Coast Range section of the State. It is a series ot valleys scattered

through the mountains, pretty well watered, and sharing the fortunes of California, good and

-Along the coasts, especially on the Pacific sides, the whale fishery is an

important interest. Most of the large bays, more particularly Magdalena, and Scammon s

and San Ignacio lagoons, are visited by vessels year alter year m search of whales, which

frequent these waters, probably for breeding. There are, perhaps, as many as fi oin
1
^

to 20

vessels engaged annually in this branch of enterprise. Seal fishing has also attracted some

little attention, though not as much as it merits. Myriads ot seals and sea-lions line the
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shores and fall an easy prey to the hunter. On the gulf side the pearl fisheries have beenamong the most famous in the world for more than a century. Ever since its commence-

dinfinilhedTctivit’y
eld averaged ab°ut $25,000 per year, and it is still carried on, but with

Conclusion.—Ey reading the foregoing imperfect slretch it will bo seen that while Lower
California is by no means the faultless country it might be ; while by tar the greater portionan nevei be made available tor either mining, agricultural, grazing or any other purposes;
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MEXICO.

Mining in Mexico.—Mexico is peculiarly a mining country, and indeed it has no industrywoithy of note save mining. The exportation of agricultural products and manufactured
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In most of the districts porphyry is found with micaceous schists, and the conjunctions of

those two rocks with quartz veins is considered an indication of silver.

The mode of mining generally is very rude. No mine is accessible by laihoad, and c

have wagon roads. Usually the reduction works are at a distance from the mines, and the

„kX .. mules. The ore is brought to the snr ace on the bad“ ?P ‘

inclines or even up perpendicular shafts, the carriers climbing up on notched poles.. In

some mines the ore is carried by men to the shaft and there hoisted by whim. There is no

mention in Humboldt or Ward of tramways and cars to bring the ore from remote paits of

the drift to the shaft. Water is hoisted in the same manner as the ore.

Steam was not used previous to the revolution, hut it has been coming into use gradually,

and now much of the hoisting, pumping, and pulverizing is done by it _
The general practice in Mexico as to pulverization has been to mash theoie to a coarse

sand under the stamps, and then grind it fine in arrastras.
.

The degree of fineness varies

much in the d ifferent districts, partly because ot differences in the
ound to an

film, and partly because of ignorance and prejudice. At Guanajuato the oie is giound to an

impalpable powder ; at Zacatecas, Catorce, and Fresmllo, m a coarse flour. In 1^42, b- per

cent, of the silver yield of Mexico was obtained by the yard amalgamation

the Cazo or copper-pan amalgamation, and 10 per cent, by smelting. In lfeOGone-sovetith

" Theprmortion of smelted silver has been decreasing gradually, and will no doubt con-

tinue to decrease, A hundred years ago it was two-filths of the total yield.
.

1

Since the opening of the Washoe mines and the successful introduction of the non-pan

amalgamation there, a number of mines have been purchased in Sonora, Sinaloa, Chihuahua,

Durango, and Lower California, by Americans, who have introduced machinery and Angli-

can modes of working, and they would probably have obtained some splendid Jesuits, at

least in a few instances, before this time, if the civil war had not thrown eveiythmg into

C
°The average loss of mercury in the yard amalgamation is a pound and a half to one pound

0t

The best writers on mining in Mexico agree that the country has great wealth as yet unde-

veloped, and that a time must come when the production of the precious metals will far sur-

pass anything of the past. Humboldt said he was “tempted to believe Europeans have

scarcely begun to profit by the inexhaustible fund of wealth contained in the New Wo 1< .

Europe would be inundated with the precious metals if tlie deposits of oreat, Lolanos, B.ito-

piias
^ Sombrerete, Rosario, Paclmca, Moran, Zultepec, Chihualma, and so many other places

that enjoyed an ancient and just celebrity, were assailed at one and the same time with all

the means offered by the perfection to which the art of the miner has attained.

The oJniou of Ward is given in the following passages: “That the great nunera treas-

ures of Mexico commence exactly at the point where Humboldt rightly states the labors of

the Spaniards to have terminated, (above latitude 24°,) is a fact

by the native miners, although heretofore but little known in Europe. The states of Duiango,

Sonora, Chihuahua, and Sinaloa contain an infinity of mines hitherto but, Ifftlmkpown, but

out. rtmlk have been triei* prem.se ot nebes super,™

with' oil tbolkwbo bave bad an opportunity of inquiring into tbe resources of Spain, I

do regard it so well ascertained a fact that, her mineral riches are almost unexplored, that I

am willing to rest upon it my whole calculation with regard to her future importance as a

C
°Dupoi-

t excesses hfmself thus : “After having visited only Tasco, Real del Monte, and

Guanaj uato, Humboldt said 40 years ago that there was enough silver in the Mexican mines

to flood the world : what would he not have said if he had pushed his researches fuither

north » More strongly convinced than he could possibly be ot the abundance oi the aigen-

tiferous veins, I am not so confident about the brevity ot the time within which the progress

of science in Europe, and the free intercourse of all nations with Mexico, can exeitanyco

siderable influence on the amount of tbe production of the precious metais. t

And again lie says :
“ The want of capital, of political quiet, of population, and of edu-

cation in the northwest of the republic, and of wide-spread scientific knowledge, and finally

the high price of mercury, are the obstacles which oppose the increase ot the production ot

the precious metal in Mexico. These causes will exercise their fatal influence for some

years yet, and will prevent the yield from passing the figure which it reached at the began-

nino- of this century. But these obstacles are not permanent in their character , they aie

onlv temporary, and will after a time be neutralized, and then overcome, by the abundance

of the ore and the progress of science, which gives a wider dominion every year to the power

of man. The time will come, a century sooner or a century later, when the production of

silver will have no limit save that imposed by the steady decrease of its value. %

Northern States op Mexico.—The late Mr. A. Remond, whose untimely decease is

an irreparable loss to science, made a tour of exploration through the northwestern States

of Mexico during the years 1863, 1864, and 1865, in the course of which he carelnlly exam-

T Duport, p. 369. t Humboldt, p. 141. J Duport, p. 380. § Duport, p. 426.
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ined the geology of the country, and collected some valuable statistics on the subject of mines
and mining. Professor J. D. Whitney, of the geological survey of California, in March,
1866, submitted to the Academy of Natural Sciences * an interesting report from Mr. Edmond.
The following extracts convey a clear idea of the geological formation and general charac-
teristics of northern Mexico. The tables accompanying the report show the extent, charac-

ter, and condition of the mines:
“The name of the ‘ Sierra Madre’ is usually applied to the main range of mountains of

this country, or the western border of the plateau which stretches north through the territo-

ries of the United States, forming what may be called the great orographical feature of the
continent. In northwestern Mexico this crumpled border of the great plateau comprises an
extensive mountainous region, by no means forming a continuous single chain, but rather
several central ranges, with associated groups of parallel ridges, all having the same general
course, which is approximately north-northwest and south-southeast. As the breadth of the
chain widens as we go towards the north, so, too, that of the valleys increases in that direc-

tion, the whole system of mountains and valleys spreading out in something like a fan shape.
“Going north, the chain appears to sink gradually, although determinations of altitude in

northern Mexico are extremely few in number. It is certain that there is, in about latitude

32°, a depression of the mountain ranges which extends entirely across the continent, and
which would enable the traveller to cross from the Atlantic to the Pacific, without necessa-
rily surmounting any elevation greater than 4,000 feet.t The southeastern range is the

highest, and the culminating point is said to be the Cerro de Cuiteco, 60 leagues northeast
of Jesus Maria, on the western borders of Chihuahua. The approximate altitude of the

Cumbre de Basascachic is 7,429 feet, and that of Guadalupe y Calvo 7,825 feet. To the

north, the ranges east of Sahuaripa are also very high ; but they have never been measured.
No peaks or ridges, however, in this portion of Mexico attain anything like the elevation of

the higher portion of the Sierra Nevada, few if any points exceeding 10,000 feet in altitude.
“ The direction of the sierra is nearly that of a line connecting some of the best mining

districts in Mexico, which are situated on or very near the summit of the mountains. These
districts are the following, enumerating them in their geographical order from the south
towards the north : in Durango, San Antonio de las Yentanas, Guarisamey, and San Dimas,
remarkable for their auriferous silver ores, and 62 Mexican leagues northeast of Mazatlan

;

in Chihuahua, Guadalupe y Calvo and San Pedro de Batopilas, yielding fine specimens of

native silver; also, Jesus Maria, in the same State, and the Real del la Cieneguita, Sonora,
with silver and gold mines.

“ General Geology.—The geological structure of the occidental slope of the Sierra

Madre, as well as that of other parts of this great chain, is exceedingly interesting, and, as

yet but very little known, notwithstanding the valuable investigations of Humboldt and
other eminent men ; for, up to the present time, the age of the different formations has never
been fixed with any degree of accuracy, from want of materials and of sufficient observa-
tions. In 1863, 1864, and 1865, however, I explored quite a number of localities in north-
western Mexico, and was thus enabled to obtain a pretty good general idea of the geology
of that region ; and, in Sonora, to which my attention was especially devoted, I succeeded
in finding fossils in sufficient quantity to allow of the determination of the age of the prin-

cipal formations of the northern Sierra Madre. By tracing the connection of these rocks
with those of Central Mexico, additional light will be thrown on those districts of which, at

present, but little is definitely known.
“The igneous rocks, which occur more abundantly on the Pacific slope, are granites,

either fine or very coarse-grained
;
porphyries, more or less feldspathic

;
and greenstones, all

of which are cut by numerous dikes of extremely varied character. The granites, how-
ever, are very poor in veins of the precious metals, while the porphyries are highly metallifer-

ous. In Sinaloa (Candelero) and Durango (San Dimas) we see that the granites underlie

the metalliferous porphyries, and that the greenstones, in Sonora, (near Hermosillo and 'in

the vicinity of La Haciendita, ) penetrate through them.
“The oldest sedimentary rocks which I have observed belong to the carboniferous series ;

this is represented in the eastern part of Sonora by heavy masses of limestone, forming very
high and rugged ridges, running a little west of north. The upturned strata are seen in

many places to rest on granite. Argentiferous veins occur throughout this formation.

“The next group of sedimentary rocks in order is the triassic; this forms isolated moun-
tain groups in Sonora, and offers an interesting field for investigation. Instead of lime-

stones, it is made up of heavy beds of quartzites and conglomerates, with coal-bearing clay

shales ; all of these are disturbed and elevated, and rest on greenstones, feldspathic porphy-
ries, or granite. Wherever metamorphosed, the triassic rocks are auriferous and contain

veins of silver ores. The metamorpliic slates and limestones of the Altar and Magdalena
districts, which include the richest gold placers of Sonora, may possibly be of triassic age

;

but the fossils collected are too imperfect to admit of this being determined. There are

some reasons for believing those rocks to be rather of Jurassic than of triassic age, as they
differ in lithological characters from both the triassic and carboniferous of northern Mexico,

* Proceedings Cal. Acad. Nat. Sciences, vol. Ill, pp. 245-258.

t See Emory, in Mexican Boundary Report, vol. 1, p. 41.

41
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resembling rather the jurassic gold-bearing slates of the Sierra Nevada, in California;

besides, they lie outside and to the west of the Sierra Madre. It may also be noticed that

the gold which they furnish does not resemble that obtained from the triassic strata.

“ The cretaceous period is also represented at the foot of the Sierra Madre, at Arivechi, in

Sonora. The strata belonging to this series are chiefly argillaceous shales, and they jest

upon porphyries and carboniferous limestone. They have been disturbed and elevated since

their deposition. The fossils, which they contain in great number and in a fine state of pre-

servation, will be noticed further on.
. . „ r

“All the above-mentioned formations were already in existence before the first eruption of

the volcanic rocks took place. These latter are found scattered along the whole Pacific coast,

and extend from the Gulf of California up to the very summit of the Sierra. It is very inter-

esting to see the volcanic formations spread over so extensive a region, especially as there

are no active volcanoes known in northern Mexico, and not even any indications of ancient

craters or vents. i •

“ Mines.—

T

he richest and widest veins are those northeast of Mazatlan, near San Dimas,

Guarisamey, &c.
,
in Durango. These veins cut all the rocks older than the cretaceous,

whether igneous or sedimentary. The mines of Sinaloa are richer than those of Sonora.

In the former state the ore-bearing portion of the veins is from a few feet to several yards in

width ; in the latter, generally from one to two feet. In Durango and Sinaloa, gold, native

silver, and sulphuret of silver occur, associated with galena, yellow blende, and iron pyrites.

In Sonora the principal ores are argentiferous gray copper, with galena, black blende, cop-

per pyrites, arsenical pyrites, carbonate of lead, ruby silver, arsenical silver, and gold. Each

mining district is characterized by a peculiar system of veins ; in all as many as 20 different

systems have been observed. The most abundant vein stones are quartz, either chalcedouic,

crystalline, or massive; brown spar; heavy spar; oxide of iron. The veins occurring in

the metamorphic triassic rocks are usually parallel with the stratification, so. that they lie

nearly horizontal where the formation has been but little disturbed. As to the yield of the

silver ores, it varies extremely, and it would be necessary to enter into a full description of

all the different districts to give an idea of it. It may be noticed, however, that, the arsenical

pyrites, which is auriferous in the Sierra Nevada, becomes argentiferous in the Sierra Madre.

The veins vary in their direction from a little east to a little west of north ;
the. richest ores

near San Dimas run northeast and southwest. There are but few rich mines in Sonora, a

state of which the mineral wealth has been much exaggerated. There are, however, some

deposits of variegated copper, and veins of magnetic and specular iron.

“The annexed tabular statement will give the principal facts obtained with regard to the

mines examined in northern Mexico

;
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Mr. Cummings Cherry, geologist and mining engineer, has written an interesting report

on the mineral resources of Sonora, published by the Cincinnati and Sonora Mining Associa-

tion It contains a great variety of valuable information, and shows conclusively the neces-

sity of railroad communication to develop the rich mineral resources of that country.

“At present,” says Mr. Cherry, “the roads are principally the simple pack-trails of the

country. From Guaymas, the port of entry, a good wagon road passes by way of Hermosillo
to Ures, and thence up the Sonora river to Arispe.” Another wagon road from Guaymas
passes through San Mareial and Matape. Nearly the whole country, however, is traversed

by pack-trails.

Referring to the miscellaneous resources of Sonora, as connected with the business of

mining, Mr. Cherry gives the following data:
“Timber.—A valuable element in mining enterprises, and one which the western and

southern districts of Sonora are very deficient in, is timber of such quantity and quality as

may be desired for building purposes and fuel. The timber and lumber used in the erection

of the beneficiating and other mining works of most of the American enterprises in Sonora
and southern Arizona have been necessarily brought from San Francisco, and conveyed to

the mines at heavy expense.”
In some parts of the country the smaller kinds of timber abound in considerable quantities.

At one place visited by Mr. Cherry

:

“On the river margins, cottonwood, ash, willow, walnut, and sycamore of good size and
quality abound. On the bottom lands, the lands formerly cultivated, is a dense forest of

mesquite, so thickly matted that we were in places obliged to cut paths through it. I was
surprised to find many of these trees three feet in diameter, as in other localities they seldom
attain a diameter of more than six or eight inches, and with one exception this was the

most extensive forest of these trees I had seen. In the tributary canons and on the hill-

sides they also occur in numbers, but smaller. This mesquite timber cannot be too highly
appreciated as a fuel

;
it burns long and fiercely, and gives an intense heat. It is particu-

larly valuable for charcoal, which I pronounce a superior article. On the hills are several

varieties of oak, and on the higher mountain peaks, two or three leagues distant, are heavy
forests of pine.

“Arable Lands and Agricultural Products.—Two crops are raised from the same
land in the year, and the yield is so abundant as to occasion astonishinent to those who are

unacquainted with the productive nature of these soils. The rainy season sets in early in

June, and continues to October, though occasional showers fall until March. Corn and
other products which require rains to bring them to maturity are planted in June, and in the

latter part of November, or in December, wheat and other hardy products follow, though
where, as on these lands, irrigation may be resorted to, the crops, however planted, are ever

sure. The wheat of Sonora is very superior in quality ; its yield is 100 to 200 bushels to one
bushel sown, and it is not uncommon to get 250 to one. Corn yields large crops ;

the native

variety is a white flint, and may be advantageously replaced with ourAmerican yellow, and other

varieties. Peas ever produce three abundant crops in the year. Beans are the favorite food

of the people, and as they grace alike the table of rich and poor, surprising quantities are

consumed. I saw neither rice nor barley, though both may be successfully cultivated. These
lands are eminently adapted to the cultivation of sugar cane, cotton, and tobacco, which are

raised in the nearest settlements with excellent results. From the sugar-cane a coarse kind
of sugar called panoche is made by the natives

;
it is a favorite article of consumption, and

finds ready sale at $25 to $40 the cargo of 300 pounds, which leaves a handsome profit to the

cultivator. Cotton is one of the most profitable products of the soil, and is becoming exten-

sively cultivated. The staple is shorter than our cottons, though of good quality ; it is

manufactured by the native women into articles of wearing apparel. Tobacco also yields

well; it is a profitable crop, and is becoming extensively cultivated. Besides these, Chile

pepper—a capsicum of great pungency, and one of the necessaries of life with the natives

—

onions, garlic, melons, and sweet potatoes are produced, and our common potato and vege-

tables may be successfully introduced. Fruits of excellent quality could be grown, espe-

cially sweet and sour oranges, figs, quinces, and peaches ; and the grape could not fail to be
a decided success. Besides the valley lands on the river are those of the Henrigo valley,

comprised in the timber tiact already spoken of; they are exceedingly fertile, and may be
irrigated from the creek which courses through them. Back from the river are several pla-

teaus of rich soils, containing in all, perhaps, 500 acres, which, while they are too elevated

to admit of irrigation, would produce abundant crops of corn in the rainy season.
“ Jhe only farming implements of the country are a pointed stick, serving for a plough,

a hoe, and a sickle, and where such grand results are attained with the^e, what would not be
the results of the introduction of our improved agricultural implements, and the application

of farming knowledge ?

“Pasture Lands.—The higher lands, unfit for agricultural uses, but covered with a

growth of nutritious grasses, are adapted to cattle and sheep ranges. There are three varie-

ties of grasses upon the lands, the mesquite grass, confined to the ranges of the mesquite timber;

the sacatom, a coarse species found on the higher ranges, and the grdma (crondosium ,

)

occupying the plateaus and less elevated hills. The latter variety has much the appearance
of dry, curled whittlings of pine wood, is very nutritious, and was greedily eaten by our
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animals. Throughout the entire year the cattle graze upon the hills, there being no need to

preserve the grasses. Northern Sonora is, without dispute, pre-eminent as a stock-raising

country.
“Rivers.—The Yaqui is the largest stream in Sonora, and perhaps the only one which

may be deservedly .termed a river. It takes its rise in the mountains near the Arizona
boundary, and flows in a southerly course.

‘
‘ Harbor of Guaymas.—Our short stay at Guaymas was sufficiently protracted to impress

us with the important part it must play in the future of Sonora. The town is situated on
the Gulf of Cali fbrnia, in latitude 27° 42' north. Its harbor is eminently the best on the western
coast of Mexico, being much superior to either San Bias or Mazatlan, and because of the

trade winds, particularly desirable as a port for the trades of the East Indies and China.
The bay consists of an inner and outer one, in all four to five miles in length, almost com-
pletely sheltered from the winds by the bold heights of Pajaros on the east, and the islands

of Terra Firma, San Vicente, and Petayas on the west, leaving the channel narrow and
deep between them. Another entrance, Boca Chica, occurs between Pajaros on the south
and Cochin on the north. The tides are irregular, being governed by the winds of the Gulf,

seldom rising and falling more than four or five feet. The depth of water is two fathoms at

the mole, which is a very superior one, to eight fathoms in the channel. The town is sur-

rounded by the irregular hills of the Coast range, through wrhich there is but one entrance
from the land side. These hills, devoid of vegetation, give the town a dreary aspect ; it is

small, and of modern origin, containing one spacious street, and several .cross thoroughfares.
In 1820 to 182p, when a free port, a considerable business was transacted with foreign ports,

and it was not uncommon to find 20 or more vessels loading and uploading at one time.

This activity was prematurely checked by the internal strifes of fhe following five years,

during which it lost over two-thirds of its population. During the years 1860 to 1864 it

received an impetus from the American mining and other enterprises ; considerable capital

was invested in town lots, and many improvements of a permanent character were inaugu-
rated, giving to the town a population of over 5,000, and the appearance and live-awake air

of a California mining town. The present unfortunate strife and the despotic incubus of a
French garrison shackled this new-born energy, and at the present writing Guaymas is in

as fossilized a condition as need be. Were it not for the continual clanging of large and
small bells with hoarse throats and shrieking voices, the daily occurrence of a procession of

saints, images, and wax candles, the snarling of curs, the rioting of marines from some
foreign war vessel, and the occasional view of a native propping up a house, or picking
vermin, we would have no out-door indications from which to conclude the place was settled.

With the native inhabitants,*life seems to be a dolce far niente
,
or more truly, wretchedness,

filth and inanity. There are a number of fine structures of the architecture peculiar to this

country, and a few of American pattern. The exports are the common products of the
country—wheat, corn, flour, cotton, tobacco, unrefined sugar, aguadiente, beef, hides, gold,

silver, and copper; for which it imports the products of the more southern States, and East
Indian and European manufacturers Its exports of products and bullion for 1865 could
not haye fallen short of $4,000,000, though for the present year it will hardly exceed half of

this sum. The climate is pleasant from November to April ; the heat in the summer months,
June to September, is excessive, the mercury reaching 105° to 110°, and very seldom falling

below 97°
.

or 98°, and when the hot winds visit the town, as they often do during the summer
months, it frequently reaches 235°. There is but little sickness, and what occurs is of a

light character; the water, which supplies the town is procured from wells sunk at the limits

of the town, and is slightly brackish, though wholesome. With a harbor capable of giving
good anchorage to 200 vessels, safe navigation in the Gulf, and a section of country requiring
only peace, enterprise, capital, and the energy of American settlers to till the lands, and
work the mines which Mexican indolence has permitted to fall into ruin, with the indomita-
ble spirit of American advancement to make of an old country a new California, Guaymas
is destined at no distant day to take her place as the grand commercial depot of western
Mexico, and I rvould venture to predict, of our own extreme southwestern Territories.”

General Rufus Ingalls, in his inspection report, (Ex. Doc, 111, 39th Cong., 2d sess., p. 9,)

says:
“ A harbor on the Gulf is wanted, such, for example, as Guaymas, which is nearer to the

heart of Arizona than any point on the Colorado river. From Port Libertad to Tucson is

only some 225 miles
;
from Fort Yuma it is 300. Had we possession of Port Libertad, or

better, Guaymas, our posts in Arizona could be much easier and more cheaply supplied, and
a great number of mines could then be worked with profit that lie idle now. This matter I

am aware has received the attention of our authorities, who Will probably cause a change in

our boundary in proper time. I know that Generals Halleck and McDowell have both
appreciated its necessity, and General Waller, who has been in Arizona, has written me a
letter on the subject, which I enclose.”

.aoguar qooda 6«-'sinaloa.

Sinaloa is comparatively poor as a mining State. The lodes are neither large nor numerous.
There are, however, several dozen mines that have paid well, and four or five that have
yielded handsome fortunes to their proprietors. The Guadalupe mine at Cosala, if Ward’s
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account of it is to be. accepted, was, 40 years ago, one of tie best mines in Mexico. It was
very rich in gold, and the owner could obtain a thousand pounds of that metal from it every
week, but he was a crotchety, miserly bigot, who refused to work his mine, refused to sell
it, refused to let anybody else work it, and bred his childrenm ignorance and dirt.*
Such an account about a mine of which rve find no information in other books should be

looked upon with some suspicion, especially since Ward did not visit Cosala
; but his state-

merit that $1 ,000,000 had been offered for the mine by an association of foreigners is prob-
ably collect, for he was in a position to be familiar with all the sales of valuable mines in
the country.
One of the most noted mines of Sinaloa is the Tajo at Rosario, which wras discovered by

accident about the beginning of the last century. A pious.Sanchero lost his rosary, and his
search for it kept him out in the mountains all night. He made a fire to protect himself
against the cold, and in the morning he discovered that the stones on which he had rested
his wood were sparkling with silver. Tie claimed a mine, and called the place by the Spanish
name of Rosary. It yielded large quantities of silver, and tradition says that the Rosario
church, which cost §80,000, was built by a tax of one-quarter of a real on each marc (about
one per cent.) of the silver extracted from the mine. This would imply that the total yield had
been $8,000,000 previous to 1805, in Avhich year the church was finished. In 1820 100 men
were drowned in it, and most of the time since then it has been lying idle.

CHIHUAHUA.

_

Most of the mines of Chihuahua are in a basin which has no outlet to the sea. The eleva-
tion is high, the climate dry, the earth rocky and bare, and the few streams are lost in lakes
or swamps which have no outlets. Some of the mines, however, are on the western slope of
the Sierra Madre, and others in the basin of the Rio Grande. The principal mining districts
are those of Parral, Santa Eulalia, Morelos, Jesus Maria, Guadalupe, Calvo,and Batapolis.

Parral is in the southeastern corner of the State, and its ores are abundant but poor. The
lodes have rocky crests which project considerably above the low hills of the region. Water
is scarce at the surface, and the mines are in a bad condition, having been long abandoned
and allowed to fall in.

Batapolis has a multitude of very rich lodes. The Carmen yielded a lump of native silver
weighing 425 pounds. There was so much native silver in the ores of the Pastrana mine
that the drill-bars of the miners were provided with sharp chisels at one end for the purpose
of cutting the metal.
Buen Suceso was another mine in which pure silver was foun$ in large quantities. It was

discovered by an Indian, who swam across the river (the Fuqrte) and found the clear metal
on the bank, where it had been laid bare by the water. He denounced the mine-, and took
out much silver, but after getting down three yards the water became so troublesome that
he could go no further, and the mine was not worked while Ward was in Mexico, nor do we
find any mention of it in later books.
The mines of Morelos were discovered in 1826, and yielded $270, 000 in two months. Jesus

Maria, on the Avestern boundary of the State and nearly east of Guaymas, was discovered in
1822, and yielded extremely rich ore—so rich that it Avas packed to Parral, nearly 400 miles
distant, to be reduced. Refugio was discovered shortly before the outbreak of the revolution

;

yielded about half a million annually for four or five years.
About 15 miles southeast of the city of Chihuahua is the district of Santa Eulalia, which

produced about $100,000,000 in the course of the last century. From 1705 to 1737 the
average annual yield was $1,748,742. In 1791 there were in the district 6,000 inhabitants,
73 amalgamating establishments, and 180 smelting furnaces. About 1795 the district was
abandoned in consequence of the incursions of the Apaches and Comanches, and the mines
remained in their abandoned condition, although there is no reason to doubt that they might
be worked with great profit, if the laborers and property could be protected against the sav-
ages. Just before the district was abandoned a rich deposit found in one of the mines had
been Avorked out, having lasted nine years, in winch time it yielded so much that a tax of
one real per marc (about one and a half per cent.) sufficed to build the cathedral of Chi-
huahua and establish for it a reserve fund of $10,000. We cannot estimate the total yield
of the bonanza at less than $4,000,000.

>w odw ,8tif$ibnl lbs yhiion .J3URANGO,il j [' .glnoa 000,061So noifidnqoq & i

Durango is very rich in silver, but its Avealth was not known until just before the revolu-
tion, and there has been comparatively little exploration since. This State, like Sonora and
Chihuahua, has suffered severely from Apache incursions.
The city of Durango, 195 miles northwest of Zacatecas, had only 8,000 inhabitants in 1783,

but in that year Zambrano, the great miner of that region, discovered the mines of Guarisa-
iney, and Durango soon trebled in population. In 24 years he extracted $30,000,000 from
his claims, and a multitude of other mines were opened, so that the average yield of the
State was estimated to be $5,000,000.

Ward, volume II, page 324,
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The principal mining districts are Gavilanes, Guarisamey, San Demas, Tamusula, Canelas,

and Sianori, oh the western slope of the Sierra Madre, and Cuencame, GuanasCir, and

Mapimi on the eastern. These eastern districts are marked by the abundance of lead ; the

western by the abundance of gold. The lode at Gavilanes is 40 teet thick and the ore quite

rich, but it is stubborn both for amalgamation and for smelting. The richest district is Guari-

samey, and the most productive mines are there—Arana, Cinco, Seiiores, Bohinos, Piramide,

Candelania, Dolores, and Tapia. The Arana mine was remarkable for having a vault (like

that in Zavala mine at Catorce) filled with a fine dust, a large part of which was native gold

and silver. ^ „„ r
t - t T» -nth faunD

Ward says of Durango :
“ The State is rich in mineral deposits, none of which, excepting

Guarisamey and San Demas, have been at all extensively worked. There is hardly a single

mine exceeding 100 varas in depth ;
for, in general, the use of even the simplest machinery

was unknown in the north, and a malicati, primitive as the invention is, would have excited

almost as much astonishment as a steam engine itself. The mines were worked as long as

the water could be raised, without inconvenience, by two or three tenatoris (carriers) with

leather buckets, and abandoned when the discharge of this duty became too laborious. Most

of the principal districts may, consequently, be regarded as virgin ground, and there are

few in which the old shafts might not be again brought into activity with a comparatively

small outlay.” (Ward, II, page 293.)

SOUTH AMERICA.

eadaf ni iaof am ernrmia wot adi ban ,omd bBBRpko'i rims ad; ,yit> oinmib

The silver of Peru in the present day comes chiefly from Cerro Pasco, Hualgayoc,_Guama-

chuco, Couchuco, and Huantaya—all except the last in districts near the summit of the

Andes. In the beginning of the century Cerro Pasco yielded $2,000,000 annually, Hual-

gayoc $560,000, Guamaehuco and Couchuco each $40,000, and Huantaya $675,000. Since

then the production of all these districts has decreased. The fame of Peru for mineral

wealth was due mainly, for a long period, to the Potosi mines, which were transferred to

Buenos Ayres in 1778, and have belonged to Bolivia since Spanish America became independ-

ent, Huantaya is in the desert of Atacama, and is remarkable for the production of immense

masses of native silver, one of which, found in 1758, weighed 8(00 pounds.

,r
pgriilrrimn am&l ni bruroPaBW /rniouP

The town of Potosi is situated 13,200 feet above the level of the sea_, 100 miles from the

Pacific, and 50 miles east of Ihe main divide of the Andes. The summit of the Potosi moun-

tains is 15,981 feet high, and is five miles from the town. The peak is conical, with sides

that rise at an angle of 45° to the horizon, reddish brown in color, and bare of vegetation.

It was on the side of this mountain that a poor Indian, named Diego Hualca, while clam-

bering after a wild goat in the autumn of 1545, caught hold of a shrub to assist him up, and

it pulled out, exposing pure silver to view. A brief examination -proved the existence of a

rich mine, and soon Potosi obtained almost as much celebrity throughout the civilized world

as did California 300 years later. That barren and bleak mountain contained the largest

deposit of rich silver ore ever found in the world, and it has produced more silver than any

other district. The total production from 1545 to 1 803 is given by Humboldt* at$l, 150,000,000.

The following table, showing the yield in various years, indicates the gradual changes in

productioti

:

1720 $1,300,000

1745..

1,850,000

1785 . . - - 3,600,000

1830..

. 1625,000

1549

..... $1,549,000

1550

2,000,000

1590 7,500,000

1630 5,000,000

1680 3,000,000

During the first five years large masses of ore were found yielding $10,000 per ton; in

1574 the first-class ore was worth $1,400 per ton; in 1607 the yield was about $35 per ton;

and in 1790 they got very little ore that produced more than $16 to the ton. The last quarter

of the XVIth century was the most prosperous period in the history of Potosi, which had

then a population of 130,000 souls. The men were nearly all Indians, who were compelled

to work as slaves in the mines, and probably three-fourths of the 8,285,0001 red men who
died in the mines were sacrificed to get out the treasures that astonished the world during

two centuries after the discovery made by Diego Hualca. This imposing city, the largest

that has ever existed so high above the sea, needed great supplies, which could only be

obtained at vast expense. For the purpose of getting water 39 artificial lakes were made by

building dams across ravines and valleys in the mountain side. The silver was carried by

ox-carts, by way of Tucuman, to Buenos Ayres, and not unfrequently 100 of these carts,

* Chapter XI, volume III, p. 249. The amounts collected for the king’s fifth, year by year, from 1556 to

1-78-9,•-are-given there.

t Templa, volume I, p. 309. 1 Temple, volume I, p. 320.
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heavily laden, were seen in a train. It was probably from this stream of silver that the river

having' its outlet* at the same place was called the Plata, that word being the Spanish name
for silver.

For 30 years after the discovery of Potosi the silver was obtained exclusively by smelting

in portable furnaces made of clay, in the form of hollow cylinders, with a number of holes

for the admission of air. Silver ore, galena, and charcoal were put in in alternate layers,

and the fierce winds which blow on the mountain side furnished a sufficient blast, and some-
times even too strong, so that it was necessary to carry the furnaces to a sheltered place.

The mixed lead and silver were afterwards melted again with a blast made by a dozen Indians

blowing wfith their mouths through copper tubes two yards long; and thus the baser metal
was burned off. At one time 6,000 of these furnaces could be seen burning on the mountain
side. The galena was found in the Little Potosi mountain. At the end of the XVIth century

15,000 slaves and as many llamas, and as many more mules, were employed in the labors of

the mines and reduction works.

chili. Y/o/ 1 >1 iaothh orfi JixfnR 'io aroaislq odT

Chanarcello, the richest mining district of Chili, and at present the most prosperous and
promising of all in South America, is situated in latitude 27° 30', 50 miles southeastward
from Copiapo. It is 50 miles from the ocean and 3,000 feet above the level of the sea to the

lowest mines. The most productive deposit of silver has been found within an area a mile
and a half long and a mile wide, in a cream-colored hill, all the adjacent hills being dark.

It is situated on the edge of the desert of Atacama, and there is very little vegetation, and
sometimes no rain for a year. The nearest water—at least the most convenient of access

—

is 10 miles off, and it is sold at the mines at .16 gallons for $1, but it is fit only for brutes,

and the water for the men is brought further, and paid for at a higher price.

The first mine of Chanarcello was discovered on the 18th of May, 1832, by a muleteer

named Juan Godoi, who, while out hunting, got tired of chasing a guanaco and sat down
on a stone to rest. Happening to examine the rock, he saw that it was very rich silver ore,

and he managed to break off enough to load his two donkeys, with which he went to Copi-

apo, where he asked the assistance and counsel of Juan Callejas, his friend and an old miner.

They obtained a title to the mine, and Callejas, in recognition of many favors, transferred

his share (one-third) to Don Miguel Gallo, who became one of the wealthiest men of Chili.

The mine proved very productive, and Godoi, who had been a very reputable muleteer,

became a low debauchee. He spent all his immense wealth, and was reduced to beggary.
He had not even a donkey. Gallo took pity on him and gave him a little mine, which he
sold for f 14,000, and on that sum the discoverer of Chanarcello lived in moderation and quiet.

A mine called Bolados was richer than the pioneer claim, to which it was very near. It

yielded $3, 000, 000 to four owners, and, though all were married and had children, not one
of them left a cent to his heirs. All had wasted their money in riotous living. The largest

piece of native silver on record was found in this mine
;

it weighed 6,000 pounds, and 'was

worth $ 150,000. One lump of it cut out with chisels—for it could not be drilled for blasting

—

weighed a ton and a half.

In 1850 there were 1,750 miners in the Chanarcello district, two-thirds of them Chilenos,

and the remainder foreigners, mostly from other Spanish American States. The barreteros

or miners who break down the ore, received $25 per month and 20 ounces of bread, a pound
of boiled beans, six ounces of wheat, and 24 figs daily, the food being supposed to be
enough for an average family. The apires, or men who carry the ore upon their backs to

the surface, the usual load being from 250 to 375 pounds, receive $12 per month and the

same rations.

At the mouth of the mine the ore is broken with hammers into pieces of half a cubic inch
and assorted. Everything that will not yield at the rate of $50 per ton was thrown to one
side as not rich enough to pay for working, and of this rejected material there were piles at

Chanarcello, in 1850, estimated to contain $20,000,000 of silver.

The pulverization is effected in arrastras, and the amalgamation in wooden tubs with iron

bottoms. The stirring is done by four crooked iron arms fastened to a vertical shaft which
revolves in the centre of the tub. There is no muller or grinding of the ore in the tub.

The process requires six or eight hours.
In 1850 there were in the province of Atacama 75 productive silver mines, 198 unpro-

ductive, and 2,914 persons employed. The amount of ore extracted was 15,398,996 pounds,
of which 10,480,000 were credited to Chanarcello and 3,000,000 to Ties Puntas.
At Chanarcello there were 18 productive mines and 97 that had been opened and had not

paid expenses. The total yield of the 10,480,000 pounds of ore obtained at Chanarcello was
$2,700,000, of which $2,100,000 was net profit.*

It would appear from this statement that the ores extracted yield on average more than

$5,000 per ton. The total yield of the Chanarcello district from 1812 to 1860 is estimated at

$80,000,000. The value of the silver exported from Chili was $59,931 in 1830 ; $761,406 in

1835; $1,381,030 in 1845; $3,555,045 in 1850.
The Tie's Puntas mines were discovered in 1849, and are 7,000 feet above the sea. Water

* U. S. Naval Astronomical Expedition, vol. 1, p. 262.
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costs there six cents per gallon, and the country is still more desolate than about Chanar-
cello.

The hill of Chanarcello is composed of regular strata, nearly horizontal, of rocks partly

calcareous, and partly argillaceous. In the deepest workings there are porphyries and some
dolomites. The ores are chiefly chlorides and bromides either separate or mixed.

Cerro Blanco, 30 miles east-southeast of Chanarcello, has a number of lodes which were
rich in silver near the surface, but in the lower depths they yield little save copper, of which
the ore has a large percentage.

Oarriso, in latitude 28° 45', has some rich silver lodes and one of gold. Eight miles south-

east of Carriso isAgua Amarg'a, a hill resembling Bolaco, at Chanarcello, with as many
argentiferous lodes, birt not so rich. Most of them are now abandoned. A mile from Agua
Amarga are the mines of Tunas, which yielded $400,000 of native and ruby silver near the

surface.

BRAZIL.

The placers of Brazil, the richest known to modern times previous to the beginning of

this century, are found over an area 300 miles wide, from north to south between parallels

17 and 22 of south latitude, in the mountains which separate the valleys of the Amazon
and the La Plata, and 800 miles long, extending from the western boundary of Brazil nearly

to the Atlantic. The rocks are granite in the higher peaks, with micaceous schists and slates

lower down, intersected by numerous veins of quartz. Itacolumite is found extensively, and
diamonds, which are seldom found near it, are abundant in Brazil, which has furnished more
of those precious stones than all the other diamond mines in modern times. These are,

indeed, the only diamond mines of any note in Christendom. Very little is done in them
nown The gold was discovered at Minas Geraes in 1599, and soon attracted a considerable

population. The gold deposits of Jacoabina and of Rio do Carmowere opened in 1700, and
those of Mato Grosso in 1734. From 1752 to 1761 the production was largest, and there-

were then 80,000 miners employed. It is said that in one year the production was
$20,000,000. It is a matter of record that the 20 per cent, tax on the gross product, or the

king’s fifth as it was called, for the district of Minas Geraes was $2,000,000 for 1753. In
1725, when the yield was considerably less than it became a quarter of a century later,

there were 100,000 slaves at work, and it was estimated that they took out an eighth of an
ounce each per day, as we learn from Southey;* but as this would give a total yield of

$60,000,000 annually, we must infer that many of the slaves wrere employed in other pur-

suits, and that many of the slave miners did not make their eighth of an ounce per day.

The largest Brazilian nugget of which we find any mention, weighed 13 pounds and sold for

about $2,600. After 1775 the yield declined rapidly. In 1812 the production was about

$4,000,000, and in 1822 $700,000, and now it probably does not exceed $500,000. The total

yield of the Brazilian gold mines from the time of their discovery till 1803 was estimated by
Humboldt at $855,500,000, and we may estimate the production since 1803 at $70,000,000,
making the total contribution of gold by Brazil $1)25,500,000 in a period of 268 years : less

than California has furnished in 20 years. So far Brazil has only tvvo quartz mines, the St.

John and the Gongo Soco. The latter yielded 33,000 pounds of gold from 1826 to 1 849.

t

Of the St. John', Whitneyf says : “The mine of St. John del Rey is the most remarkable
gold quartz mine in the world, having been worked for a longer time and having produced
more gold than any other. The working was commenced about 1725, and after nearly a
hundred years of success was abandoned, and in 1834 the working was resumed, and from
1838 to 1852‘ the mine paid a profit of $1,500,000. The amount of rock reduced was 34,000

tons in 1846, and 82,000 in 1852, the increase being gradual. The profit varied from $2 to $3
per ton. The rock contained about .004 per cent, of metal. The crushing was done with 1 18

stamps. The mine is owned by a company which had 1,000 slaves and employed 80 Euro-
pean overseers, mechanics, &c. One of the mines was 1,200 feet deep.”

BRITISH POSSESSIONS.

BRITISH COLUMBIA.

The gold mines of British Columbia are in the basins of the Fraser and Columbia rivers.

The "chief mining district is Cariboo, on the north side of the north fork of Quesnelle

river, 100 miles above the mouth of that stream, in latitude 53°, and 100 miles from the

ocean, from which it is separated by a range of mountains 8,000 or 10,000 feet high. The
winters are very severe, and they last from October to June, during which period the country
is covered with a deep snow. In July and August the streams are at flood height. The
gold is found at a depth varying from 12 to 100 feet from the surface in the beds and banks
of creeks, some of which run through swamps. The auriferous deposit is very rich, and if it

were in a genial clime and favorably situated, the yield per day would rival if not surpass

anything ever found in California, but the great cost of all supplies, the necessity of lying

idle a large part of the year, and the difficulty of finding good claims, prevent it from being

* History of Brazil, chapter XXXVI. t Calvert, p. 231. 1 Metallic Wealth, p. 111.
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an attractive place for miners. Claims that have been well opened have, in many instances,

paid for a few weeks or month $500 per day to the man. One claim 25 by 80 feet yielded

105,000. The gold on Antler creek is 830 fine ; on Lowliee creek 920. The metal is found
in coarse rough lumps, which look as though they had not moved far from their rocky source.

Some auriferous quartz lodes have been discovered, but little has been done in quartz mining.
The gold in the basin of the Columbia is found in the beds, bars, and banks of creeks,

between parallels 49° and 51'. The diggings are mostly shallow, and not rich, although, as

they cover a considerable extent of country, they may in the course of a few years produce
more gold than Cariboo.

The following table shows the amount of gold shipped from Victoria to San Francisco

:

Year. Am’t shipped. Year. Am’t shipped.

3858 $337, 765

1, 211, 304

1, 652, 621

1, 942, 629
2, 167, 183

1863 $2, 935, 172

2, 784, 226

2, 067, 661

1, 625, 311

1, 100, 588

1859 1864
I860 1865
1861 1866
1862 1867, (9 months)

AUSTRALIA.

The colony of Victoria in Australia did not begin to produce gold until 1851, but the next
year it had already risen nearly to a level with California, and since then the two States

have kept nearly an equal pace. The following table shows the number of ounces exported
annually from Melbourne, and the value as estimated in pounds sterling

:

Year. Ounces. Value. Year. Ounces. Value.

1851 145, 147

2, 724. 933

3, 150;021

2, 392, 065

2, 793, 065

2, 985, 696
2, 761, 528

£580, 587
10, 899, 733

12, 600, 083

9, 568, 262
11, 172,261
11, 942, 783

11, 046, 113

1859..... 2, 280, 676

2, 156, 661

1, 967, 420

1, 658, 285
1, 627, 066

1, 544, 694
1. 543. 801

£9, 122, 702
8, 626, 642

7, 869, 758
6, 685, 192
6, 507, 488
6, 178, 776
6, 175, 204

1852 I860
1853. 1861
1854 1862

1863
1856 1864
1857 1865
1858 2, 528, 188 10, 112, 752 1866 1, 480, 597 5, 928, 948

We have no plain description of the character of the quartz lodes and placers of Victoria,

but they, especially the latter, differ from those of California. Water is far less abundant;
ditches are fewer, smaller, and less costly; hydraulic claims, tunnel claims, and sluices are

rarer ; shaft claims are far more numerous
;
the character of the leads appear to be less dis-

tinct ; the gold is generally coarser in size and finer in quality, and the gold-bearing strata

seem to be richer. There are few placer claims in California that would pay for hoisting
dirt 100 feet through shafts, and washing in puddling boxes, as is done in many Australian
claims. We see no mention in Victoria books or newspapers of ancient rivers, which occupy
a very prominent place in the placer mining of California.

Some of the peculiarities of placer mining in Victoria are suggested in the following extract
from Westgarth:

Alluvial mining, however, differs from quartz mining in not being mainly dependent on steam machinery.
Much of it is still conducted by mese manual labor, but under appliances either now ormuch improved during
the last 10 years. Horse-power has also been largely introduced, and it is the great motive force of the puddling
macliine, that grand institution of the alluvial mining world. This machine rapidly supplanted the origina l

cradle and tub
;
in fact, it represents both upon a giant scale. The miner could readily apprehend that if

an ordinary washing tub of three or four feet in diameter could be made to yield au ounce of gold per day,
one of as manyyards must, if equally well worked, yield proportionately more. The cradle arrangement was
adapted to the gravel

;
while the tub was. suited to the puddling of the finer debris, such as pipe clay or dirt

beds, which were much more frequent to the miner than pure gravel. Puddling by wholesale was therefore
a subject of early attention.

STATIONS OP VICTORIA.

At the end of 1866, there were 70,804 men engaged in mining, a decrease of nearly 10,000
within a year, of 27,000 since 1862, and of 54,000 since 1859; the average weekly earnings
of miners were £1 11s., or about $7 75 each, and in 1852 they were $22 40.

The machinery employed in quartz mining consisted of 522 steam engines, with an aggre-
gate of 9,079 horse-power ; 62 water and horse-power crushing machines

; 55 water wheels
;

210 whims and pulleys; 6 derricks, and 74 whips.
The machinery employed in alluvial mining consisted of 451 steam engines, with an aggre-

gate of 9,338 horse-power; 2,799 horse-puddling machines; 400 whims and pulleys; 110
whips; 621 sluices and toms; 159 water wheels ; 30 hydraulic boxes; 179 pumps ; 5,835
sluice boxes, and 3 boring machines. — ’
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The total estimated value of the machinery employed in mining was $9,500,000, and the
claims themselves $43,000,000.
The length of the mining laces, or as we call them “ditches,” at the end of 1864 was 1,747

miles, and the approximate cost $941,655, or $539 per mile. In the Stanley sub-district, the
races cost more than $2,000 per mile, the high average being caused partly by 14, 383 yards
of tunnelling*nd ban
The poorest gold was 742 fine, and sold for £3 3s. per ounce, and the richest was 966

fine, and sold for £4 2s. per ounce. The mean fineness was 854.
About one-third of the gold comes from quartz, and one-third from' alluvial mines.
The total number of distinct quartz lodes proved to be auriferous is 1,700, and the area of

auriferous alluvial and. quartz ground worked upon is 892 square miles.
In 1864, 843,515 tons of quartz yielded 433,981 ounces, or $9 54 per ton of 2,240 pounds.

This is the only quartz of which returns were obtained, though it is known that more was
crushed

; how much more is not shown in the reports.

The population at the end of 1865 was 410,000, the number of sheep 11,000,000, neat cattle

2,000,000; the deposits in savings and other banks £6,668,060.
The exports of wool in 1865 were 30,000,000 pounds, the number of acres cultivated 378,000 ;

the yield of wheat nine bushels per acre on the average, an average yield of 33bushels of maize
per acre; the production of coal 585,000 tons, and the importation of wheat and flour above
exports £585,000 in value. The number of miners’ licenses issued in that year were 15,458,
and assuming that this figure represents the number of miners, the average yield of the mines
per man for the year was £75.* The wages of bricklayers, masons, and carpenters vary
from $1 75 to $2 50 per day in Melbourne.

NEW SOUTH WALES.
The following table shows the exportation in ounces of the colony of New South Wales,

year by year, since 1857

:

Year.

1851.
1852......

1853
1854

Exporta-
tion.

Ounces.
161,880
199,500
173, 960
148, 900

Year.

1855..

1856..

1857..

1858..

Exporta-
tion.

Ounces.
107, 250
134, 950
148 126
255, 535

Year.

1859..

.

1860..
L861..

1862..

Exporta-
tion.

Ounces.
293, 574
355, 328
403, 139
584, 219

Year.

1803
1864
1865
1866

Exporta-
tion.

Ounces.
422, 722
314,351
279, 121

235,893

The gold yield in this colony decreased for three years after 1852, and then increased
rapidly for seven years, and again began to decline. The decrease since 1862 is attributed by
one of the Sydney newspapers to the exclusion of Chinamen from the mines, and that policy
lias no doubt had a very injurious effect on the production.

NEW ZEALAND. >0 ^
The mines of New Zealand were opened in 1858, and produced but little for three years,

and then rose rapidly in importance. The manifested exported was 187,695 ounces in 1861,
and 339,722 ounces in 1862. The amount of New Zealand shipped to England by way of
Melbourne was 284,118 ounces in 1863; 311,767 ounces in 1864 ; 216,046 ounces in 1865,
and 407,394 ounces in 1866. The total exportation of 1865 was reported to be £2,226,474;
equivalent to about $11,000,000.
Westgakth’s Estimates.—Westgarth makes the following estimates of the total pro-

duction of the Australarian gold fields, from 1851 to the end of 1863 :

Victoria.
New South

Wales.

$3, 000, 000
54, 500, 000

63, 000, 000

48, 000, 000
57, 000, 000

59, 500, 000

55, 000, 000
50, 500, 000
45. 500, 000

43, 000, 000

39, 500, 000
34, 500, 000

32, 000, 000

$3, 000; 000

6, 000, 000

5, 500, 000

2, 500, 000

2, 500, 000

3, 000, 000

3, 500, 000

5, 500, COO

6, 000, 000

7, 000, 000

8, 000, 000

12, 000, 000

8, 500, 000

584, 000, 000 73, 000, 000

Year. New Zealand.

1851

1852

1853

1854

1855

1856
1857
1858
1859
1

860

1861

1862
1863 .i...

Total

$500, 000
500, 000
500, 000

4, 000, 000
8, 000, 000

14, 5i)0, 000

28, 000, 000

The total annual production of the Australian and New Zealand gold mines may be esti-

mated at $50,000,000. (Westgarth p. 345. Pounds (£) caiculatad at $5 each.)

'"Melbourne Age, January 4, 1867.



654 EESOURCES OF STATES AND TERRITORIES

RUSSIAN POSSESSIONS.
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Siberia, ranks third among gold-producing countries, and for a quarter of a century before

the discovery of the Californian mines, ranked first. The gold mining of the Russian empire
began in placers at Jekaterinburg in 1742; in 1753 quartz mines were opened at Berezov ;

in 1829 the placers on the Western part of the Altai were opened, and in 1838 those of eastern

Siberia. The production was small for along time, averaging only about $23,000 annually
of placer gold from 1814 to 1820; but after the latter year it increased with great rapidity,

averaging $1,668,900 in the next decennium, and $3,860,000 in the 10 years from 1830 to

1840, and $12,200,000 for the next decennium. This is exclusive of the quartz gold, which
from 1752 to 1850, amounted to $28,000,000. The yield in 1853 was estimated by Whitney
at 64,000 pounds troy, or about $14,500,000. In 1862 the production was reported to be
about $10,000,000.
As a gold-producing country, Russia ranks next to the United States, and the colony of

Victoria, the present annual yield being about $15,000,000. The mines are all in Siberia,

in the eastern slope of the Ural, and on the northern slope of the Altai mountains. The
former chain runs with the meridian from latitude 45° to 67°, and is auriferous for most of
its length, but its chief wealth is on the Siberian side.

The Altai chain runs nearly parallel with the equator, about latitude 50°, and the auri-

ferous river beds and hilis extend as far as 60°, or even further. The Altai reminds us of
the Sierra Nevada ; both chains separate high and desert table lands from districts with rich
soil and abundant streams ; and the side which has the streams abounds in gold, while silver

is found on the other side.*

The climate of Siberia is very severe, and in most of the placer districts the ground is con-
stantly frozen at a depth of three and a half feet, the cold of winter penetrating much deeper,

and the thawing influence of summer only reaching to that depth. Washing is only possible

between May and September, so that half the year is lost for mining purposes. The mines
are owned by the government or by wealthy proprietors, and the laborers are ignorant and
poor men, who bring neither intelligence nor zeal to their aid. Each laborer receives from
his employer a certain ration of meal, and his money wages amount to about half an ounce
of gold for a year, or something like half an ounce of silver per month—50 or 60 cents a
month.!
The methods of placer working are not described fully in any of the authors whose

books are accessible in this country ; but it seems evident that the amount of earth washed
is considerably less, in proportion to the number of laborers, than in the Anglo-Saxon
mines. It is said that Californian modes of washing have been introduced to a limited

extent in a few of the districts
;
but we have no account of large ditches, of deep hydraulic

claims, of ancient river beds, or of various other interesting tacts which mark mining in
California. And yet the number of miners in Siberia is reported to be only 40,000, and if

they can obtain $15,000,000 in six months they make a very fair average production, much
larger than would be presumed from the cash wages of $10 or $12 per year. According
to Atkinson! the pay dirt at Tagilsk contains one ounce of goldin 60,000 of each, or $8
in a ton. Duport§ says the richness in 1829 was two ounces in 100,000. In California

$1 to the ton of earth in a hydraulic claim is considered rich, and many mines that do not
contain more than 50 cents to the ton are worked with large profit. It is difficult, however,
to make comparisons between California and Siberia in the absence of precise information
in regard to the mines of the latter country. There are many places in California in which
the pay dirt has yielded more than $50 to the ton of pay dirt, and in some claims where the
auriferous deposit was very shallow, or where it could only be reached by deep shafts or
long tunnels, or where water was very scarce, it could not be worked profitably for less than
$25. One very serious drawback to mining in Siberia is the fact that the government
levies a tax of 15 per cent, on the gross yield of all mines, and from 30 to 35 per cent, on all

which yield more than $400,000 annually.
||

As to the modes of quartz mining, Erman says :

The oro collected is poured into long troughs where water is added and it is beaten, with cast-iron
stampers. The current of water which continually flows on it through pipes, carries oif the line powder
over the washing benches which are laid lilce slightly inclined terraces under the troughs, while many of
the heavier grains of gold fall into the interstices of the double iron bottom of the stamping trough and are
collected from time to time. As is usual with poor sand, it is often raked upwards on the benches with a
wooden rake. Ores which, as here yield ore about one part in 64,000 of their weight of metal, give not
more than one part in 1,000,000 to the first straining. The richest part of the product which rest upon the
upper benches is well washed again in larger receptacles, as the weight prevents its being carried off, but
the poorer and finer part is again exposed to the atmosphere and a second time washed on little tables to
which the water is led through pipes that can be directed upon any point. The iron, some of which is

from the wear of the stampers, is removed from the fine deposit by a "magnet. Though the separation of
the gold has been attempted by amalgamation, experience has proved that careful washing is quite as effee-

* The Ural mountains are notably auriferous on the eastern or Siberian side only, and as far as surveys
have gone, it would appear that one flank only of the Australian water sheds exhibit rich accumulations of
gold debris, but in this case it is the western or interior side of the range. (Calvert, p. 136.)

tAtkinson, p. 173. \ Page 208. § Page 305. ||
Chevalier, p. 83.
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tual. Special arrangements are made for continuing t-liis operation through the winter; the windows arc

carefully caulked, stoves heated by horizontal shafts running below them are prepared tor thawing the fro-

zen mucl and sand, and the materials passed in to the apartment through a narrow trap in the wall or

the opening of a door would sometimes lower the temperature to the freezing point in a few minutes. (Yol.

1, p. 207.)

The gold mines of Russia were opened at Iekaterinburg, on the Ural chain, in 1743,

and in 1752 quartz workings were commenced at Berezov, but the Ural placers first became

important in 1814. The placers of western Siberia were opened in 1829, and those of east-

ern Siberia in 1838. The yield is reported* as follows

:

Placer gold from 1814 to 1820 - 1,085 pounds troy.

Placer gold from 1820 to 1830 - - 73,200 “ “

Placer gold from 1830 to 1840 175,460

Placer gold from 1840 to 1850 — - 553, 955

Quartz gold from 1752 to 1850 - - 128, 570 “ “

Approximate statement of the value of the total annual production of gold and silver in the

principal countries of the world, during the year 1867.

[This table is extracted by permission from the unpublished report of Prof. Wm. P. Blake,

upon the “Production of the Precious Metals,” from data obtained at the Paris Universal

Exposition. It is the result of extended investigation of the most recent statistics from all

parts of the world, and although not yet complete, presents approximately, in round num-
bers, the value of the gold and silver production of the world.]

Country. Value. Country. Value
[»

$72, 000, 000

3, 000, 000

10, 000, 000

10, 000, 000

33, 200, 000

6, 000, 000

Russia $15, 200, 000

10, 600, 000

10, 000, 000

1, 000, O(J0

171,000, 000

British Possessions, (estimated for 1867)

.

Mexico, (estimate*) r - -

Central and South America, (estimated

in part*)
Australia, includingNew SouthWales,

Victoria, and Queensland
New Zealand, (estimated for 1867*)

France, Austria, Saxony, Spain,Italy,

Great Britain,Norway and Sweden.
Borneo and the East Indies, China,
Japan, and Cent.! Asia, (estimated!)

.

Africa, (estimated)

Total

’*Whitney, p.,89. t Subject to revision.
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APPENDIX.

INSTEUCTIONS FEOM THE COMMISSIONEE OF THE GENEEAL LAND OFFICE
TO THE EEGISTEES AND EECEIVEES.

Department of the Interior,
General Land Office, January 14, 1867.

Gentlemen : Herewith will be found the act of Congress, approved 26th July, 1866, “ granting the right
of way to ditch and canal owners over the public lands, and for other purposes'”
By the first section of this act all the mineral lands of the United States, surveyed and unsurveyed, are

laid open to “ all citizens of the United States, and to those who have declared their intention to become
such, subject to statutory regulations,” and also “to the local customs or rules of miners in the several
mining districts not in conflict with the laws of the United States.”

It therefore becomes your duty, in limine, to acquaint yourselves with the local mining customs and
usages in the district in which you may be called upon to do those official acts which are required by law,
whether the same are reduced to authentic written form, or arc to be ascertained by the testimony of intel-
ligent miners, which you are to obtain as occasion may require and justify, in acting upon individual claims,
a perfect record whereof is to be carefully taken and preserved by tiie register and receiver, and to be
accompanied by a diagram or plat fixing the out boundaries of the district in which such customs and
usages exist.

The second section of the act declares that “ whenever any person or association of persons claim a vein
or lode of quartz or other rock in place, bearing gold, silver, cinnabar, or copper, having previously occu-
pied and improved the same according to the local customs or rules of miners in the district where the
same is situated, and having expended in actual labor and improvements thereon an amount of not less
than one thousand dollars, and in regard to whose possession there is no controversy or opposing claim, it

shall and may be lawful for said claimant, 'or association of claimants, to file in the local land office a dia-
gram of the same, so extended laterally or otherwise, as to conform to the local laws, customs, and rules of
miners, and to enter such tract and receive a patent therefor, granting such mine, together with the right
to follow such vein or lode with its dips, angles, and variations, to any depth, although it may enter the
land adjoining, which land adjoining shall be sold subject to this condition.”
Mining claims may be entered at any district land office in the United States under this law by any per-

son, or association of persons, corporate or incorporate. In making the entiy, however, such a description
of the tract must be filed as will indicate the vein or lode, or part or portion thereof claimed, together with
a diagram representing, by reference to some natural or artificial monument, the position and location of
the claim and the boundaries thereof, so far as such boundaries can be ascertained.

First. In all cases the number of feet in length claimed on the vein or lode shall be stated in the applica-
tion filed as aforesaid, and the lines limiting the length of the claim shall, also, in all cases bo exhibited on
the diagram, and the course or direction of such end lines, when not fixed by agreement with the adjoining
claimants, nor by the local customs or rules of the minors of the district, shall be drawn at right angles to
the ascertained or apparent general course of the vein or lode.

Second. Where, by the local laws, customs, or rules of miners of the district, no surface ground is per-
mitted to be occupie'd for mining purposes except-thc surface of the vein or lode, and the walls of such vein
or lode are unascertained and the lateral extent of such vein or lode unknown, it shall be sufficient, after

f
iving- the description and diagram aforesaid, to state the fact that the extent of such vein or lode cannot
e ascertained by actual measurement, but that the said vein or lode is bounded on each side by the walls of

the same, and to estimate the amount of ground contained between the given end lines and the unascer-
tained walls of the vein or lode

;
and in such case the patent will issue for all the land contained between

such end lines and side walls, with the right to follow such vein or lode, with all its dips, angles, and varia-
tions, to any depth, although it may enter the land adjoining : Provided, The estimated quantity shall bo
equal to a horizontal plane, bounded by the given end lines, and the walls on the sides of such vein or lode.
Third. Where, by the local laws, customs or rules of miners of the district, no surface ground is per-

mitted to be occupied for mining purposes, except the surface of the vein or lode, and the walls of such vein
or lode are ascertained and well known, such wall shall be named in the description, and marked on the
diagram, in connection with the end lines of such claims.
Fourth. Where, by the laws, customs, or rules of miners of the district, a given quantity of surface

ground is fixed for the purpose of mining or milling the ore, the aforesaid diagram and description in the
entry shall correspond with and include so much of the sm’face as shall be allowed by such laws, customs,
or rules for the purpose aforesaid.

Fifth. In the absence of uniform rules in any mining district limiting the amount of surface to be used
for mining purposes, actual and peaceable use and occupation for mining and milling purposes, shall lie

regarded as evidence of a custom of miners authorizing the same, and the’ ground so occupied and used in
connection with the vein or lode, and being adjacent thereto, may be included within the entry aforesaid,
and the diagram shall embrace the same as appurtenant to the mine.
Where the claimant or claimants desire to include within their entry and diagram any surface ground

beyond the surface of the vein, it shall lie necessary, upon filing the application, t-o furnish the register of
the land office with proof of the usage, law, or custom under which he or they claim such surface ground,
and such evidence may consist either of the written rules of the miners of the district, or the testimony of
two credible witnesses to the uniform custom or the actual use and occupation as aforesaid, which testimony
shall be reduced to writing by the register and receiver, and filed in the register’s office, with the appli-

cation, a record thereof to be made as contemplated under the first head in the foregoing.
By the third section of the act, it is required that upon the filing of the diagram, as provided in the second

section, and posting the same in a conspicuous place on the claim, with notice of intention to apply for a
patent, the register shall publish a notice of the same in a newspaper nearest the location of said claim,

•which notice shall state name of the claimant, name of mine, names of adjoining claimants on each end ot

the claim, the district and country in which the mine is situated, informing the public that application has
been made for a patent for same

;
the register also to post such notice in his office for ninety days.

Thereafter, should no adverse claim have been filed, and satisfactory proof should be produced that the
diagram and notice have been posted in the manner and for the period stipulated in the statute, it will

become the duty of the sinweyor general, upon application of the party, to survey the premises, and make
plat thereof, indorsed with his approval, designating the number and description of the location, -the

value of the labor and improvements, and the character of the vein exposed. As preliminary to the survey,
however, the surveyor general must estimate the expense of surveying, platting, and ascertain from the
register the cost of the publication of notice, the amount of all of which must be deposited by the applicant for
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surrey with any assistant United States treasurer, or designated depositary in favor of the United States
treasurer, to be passed to the credit of the fund created by “individual depositors for the surveys of the
public lands.” Duplicate certificates of such deposits must be filed with the surveyor general for trans-
mission to this office, as in the case of deposits for surveys of public lands under the 10th section of the
act of Congress approved May 30, 1862, anti joint resolution of July 1, 1864.

After the survey thus paid for shall have been duly executed, and the plat thereof approved by the sur-
veyor general, designating the number and the description of the location, accompanied by his official

certificate of the value of the labor and improvements, and character of the vein exposed, with the testi-

mony of two or more reliablo persons, cognizant of the facts on which his certificate may be founded, as to
the value of the labor and improvements, the party claiming shall file the same with the register and receiver,
and thereupon pay to the said receiver $5 per acre for the premises embraced in the survey, and shall file

with those officers a triplicate certificate of deposit, showing the payment of the cost of survey, plat, and
notice, with satisfactory evidence, which shall be the testimony of at least two credible witnesses, that the
diagram and notice were posted on the claim for a period of ninety days, as required by law, and as con-
templated in the foregoing. Thereupon it shall be the duty of the register to transmit to the General Land
Office said plat, survey and description, with the proof indorsed as satisfactory by the register and receiver,
so that a patent may issue if the proceedings are found regular, but neither the plat, survey description, nor
patent shall issue for more than one vein or lode.
The unity of the surveying system is to be maintained by extending over the mining districts the rectan-

gular method, at least so far as township lines arc concerned.
The contemplated surveys of the mineral lands will be made by the district deputies, under contracts,

according to the mode adopted in the survey of the public lands and private land claims, embracing in them
all such veins or lodes as will be called for by claimants entitled to have them surveyed.
In consideration of the very limited scope of surveying involved in each mining claim, the per mileage

allowed by law may not bo adequate to secure the services of scientific surveyors, and hence the necessity
of resorting to a per diem principle, it being the most equitable under the circumstances.
The surveyor general is therefore hereby’’authorized to commission resident mineral surveyors for differ-

ent districts, where isolated from each other, and absolutely inconvenient for one surveyor promptly to
attend to the several calls for surveying in such localities, the compensation not to exceed $10 per diem,
including all expenses incident thereto. Such surveyors shall enter into bonds of $10,000 for the faithful

performance of then- duties in the survey of such claims as the surveyor general may be required to execute
in pursuance of the aforesaid law and these instructions.
The fourth section contemplates the location and entry of a mine upon uusurveyed lands, stipulating for

the surveys of public lands to be adjusted to the lines of the claims, according to the location and possession
and plat thereof. In surveying such claims, the surveyor general is authorized to vary from the rectangular
form to suit the circumstances of the country, local rules, laws, customs of miners. The extent of the
locations mado from and after the passage of the act shall, however, not exceed 200 feet in length along the
vein for each locator, with an additional claim for discovery to the discoverer of the lode, with the right to
follow such veiu to any depth, with all its dips, variations and angles, together with a reasonable quantity
of surface for the convenient working of the same as fixed by local rules : Provided, no person may make
more than one location on the same lode, and no more than 3,000 feet shall be taken in any one claim by any
association of persons
The deputy survey era should bo scientific men, capable of examining and reporting fully on every lode

they will survey, and to bring in duplicate specimens of the ore, one ot' which you wiil send to this office,

and the other the surveyor general will keep, to be ultimately turned over with tho surveying archives to
the State authorities.
The surveyors of mineral claims, whether on surveyed or unsurveyed lands, must designate those claims

by a progressive series of numbers, beginning with No. 37, so as to avoid interference in that respect with
the regular sectional series of numbers in each township

;
and shall designate the four corners of each claim,

where tho side lines of tho same are known, so that such corners can be given by either trees, if any aro
found standing in place, or any corner rocks exist in place, or posts may be set diagonally and deeply
imbedded, with four sidos facing adjoining claims, sufficiently flattened to admit of inscriptions thereon;
but where tho corners are unknown, it will be sufficient to place a well-built solid mound at each end of the
claim. The beginning corner of the claim nearest to any corners of the public surveys is to be connected
by course and distance, so as to ascertain the relative position of each claim in reference to township and
range when the same have been surveyed

;
but in those parts of the surveying district where no such lines

have as yet been extended, it will be the duty of surveyors general to have the same surveyed and marked,
at least so tar as standard and township lines are concerned, at tho per mileage allowed, so as to embrace
the mineral region, and to connect the nearest corners of the mineral claims with the corners of the public
surveys.
Should it, however, be found impracticable to establish independent base and meridian lines, or to extend

township lines over the region containing mineral claims required to bo surveyed under tho law, then, and
in that case, you will cause to be surveyed, in the first instance such a claim, tho initial point of which will

start either from a confluence of waters', or such natural and permanent objects as will unmistakably identify

tho point of the beginning of the survey of the claim upon which other surveys will depend.
Section 5 provides that in cases where the laws of Congress are silent upon the subject of rules for working

mines, respecting easements, drainage, and other necessary means to the complete development of the same,
the local legislature of any State or Territory may provide them, and in order to embody such enactments
into patents you are directed to communicate any such laws to this office.

Section 6.
* Should adverse claimants to any mine appeal- before the approval of the siu-vey, all further

proceedings shall be stayed until a final settlement and adjudication aro had in the courts of tho right of
possession to such claim, except where the parties agree to settlement, or a portion of the premises is not in

dispute, when a patent may issue as in other cases.

Section 7 provides for such additional land districts as may be necessary.
Section 8, for the right of way.
Section 9, for protection of rights to the use of water for mining, agricultural, manufacturing, or other

purposes ; for the right of way for the construction of ditches and canals
;
and makes parties constructing

such work (after the passage of this act,) to tho injury of settlers, liable in damages.
Section 10. Homesteads may, prior to the passage of this act, by citizens of the United States, or persons

who have declared their intention to become citizens, but on which lands no valuable mines of gold, silver,

cinnabar, or copper have been discovered, are protected, so that settlers or owners of such homesteads shall

have a right of pre-emption thereto, in quantity not to exceed 160 acres, at $1 25 per acre, or to avail them-
selves of the homestead act and acts amendatory thereof.

Section 11 stipulates that upon tho survey of the lands in question the Secretary of the Interior may set

apart such portions as are clearly agricultural, and thereafter subjects such agricultural tracts to pre-emption
and sale, as other public lands.
In order to enable the department properly to give effect to this section of tho law, you will cause your

deputy surveyors to describe in their field notes of surveys, in addition to the data reauired to be noted in
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the printed Manual of Surveying Instructions, on pages 17 and 18, the agricultural lands, and represent the
same on township plats by the designation of “agricultural lands.”
It is to be understood that there is nothing obligatory on claimants to proceed under this statute, and that

where they fail to do so, there being no adverse interest, they hold the same relations to the premises they
may be working which they did before the passage of this act, with the additional guarantee that they
jjossess the right of occupancy under the statute.

The foregoing presents such views as have occurred to this office in considering the prominent points of
the statute, and will be followed by further instructions as the rulings in actual cases and experience in the
administration of the statute may from time to time suggest.

Very respectfully, your obedient servant,
JOS. S. WILSON, Commissioner.

U. S. Registers and Receivers and Surveyors General.

SUPPLEMENTARY INSTRUCTIONS.

Department of the Interior, General Land Office, June 25, 1867.

Gentlemen : In the preparation of forms adapted to the purchase of mineral interests under the act of July
26, 1866, it is found necessary, in connection with circular of January 14, 1867, to direct your attention to the
following

:

1st. Where the rules of miners do not permit ground to be occupied, except the surface of the vein or
lode, the claims presented may contain less than an acre of ground. In such cases, as we do not, in regard
to rates, deal with a fraction, the price of $5 is to bo paid for the same; if the area exceeds that quantity,
$10; if more than two acres, $15, and so on.

2d. In applications for mineral claims it will be necessary, where a claim contains less than onfe acre, thr.fc

the agreement expressed should be to pay $5 for the claim.
3d. Should a party appear as an “adverse claimant,” as contemplated by the 6th section of the act, you

will require such person to show by proof the claim or interest he may have in the mine
;
and should the same

be satisfactory to you, all further proceedings will bo stayed until a final settlement and adjudication shall be
had in the courts. But in case the adverse claimant, after proceedings have been stayed, shall fail to insti-

tute action in the courts, either pending or at their next ensuing session, with a view to the final adjustment
of the claims, you will proceed with the case as if no objections had been filed.

4th. You will enter all claims under the act in separate tract-books from those used for agricultural lands,
dividing the books into townships and ranges, allowing about eight pages to each township.
For the present you will use the blank form of Abstracts of Land Sold and Register of Receipts in report-

ing returns, making such slight alterations in the headings as the cases may demand. Should it be found
advisable in the future to have special abstracts, forms willhe prepared and printed and a supply duly trans-
mitted to you.
You will commence a new series of numbers with the certificates—beginning with No. 1—and continue

the same in regular order. As no special fee is provided for in the statute, you will be allowed one per cent,
each on amount of purchase-money, as in cash sales. The moneys receiyed for these claims will bo accounted
for in the receiver’s returns as cash received for sale of mineral claims.'

Forms of applications, certificates, and receipts are being printed, and a supply will be sent as soon as
possible.

I also append an abstract of duties prescribed in instructions of 14th January, 1867.

Very rcspoctfully,

JOS. S. WTLSON, Commissioner.
Register and Receiver.

Abstract of Duties.

—

The following is an abstract of the duties prescribed in mineral
instructions of January 14, 18b7

:

Claimant.—To post a notice on the claim giving information of his intention to apply for a patent
;
to file

a diagram with the register, together with the evidence of the rales of miners in support of the claim and
its extent. After the diagram and notice have been posted 90 days, and no adverse claim filed, the claimant
to apply to surveyor general for survey of tho claim, deposit the amount estimated by the surveyor general
to cover the expenses of the survey, platting, and notice with any assistant United States treasurer or
designated depository in favor of the' United States Treasurer, to bo passed to the credit of the fund created
by “Individual Depositors for tbe Surveys of tho Public Lands,” taking duplicate certificate of deposit

—

filing one with surveyor general, to be sent to the General Land Office, and retaining the other
;
and when

the survey is approved and diagram thereof, together with the surveyor general’s certificate as to improve-
ments and character of the vein exposed, the claimant to pay to the receiver the price of the claim.
* Register and Receiver.—To examine testimony filed by claimant showing the applicability of miners’
rules in reference to tho extent of the claim, which testimony is to be reduced to writing and filed with the
claimant’s application in the register’s office; also to examine the returns of survey approved by the
surveyor general and filed by the claimant.
Receiver.—To receive from the claimant the price of the claim on his filing with the register and receiver

the approved plat and certificate of the surveyor general as to the value of the improvements and character
of vein exposed, based on testimony by two reliable witnesses.
Register’s diagram of the claim being filed by the claimant, the register shall publish a notice in a news-

paper nearest to the claim, naming the mine, claimant, adjoining claimants, district, and county, informing
the public that application has been made for a patent. The register will post the notice in his' office for 90
days, and on the publisher’s presenting his account to tho register immediately on the expiration of the 90
'days, he will transmit it to the surveyor general ; and on the receipt from the claimants of the surveyor
•general’s certificate of the improvements on the claim, together with plat and other evidences of the survey
approved, also tho receiver’s receipt for the payment for the claim, the register will transmit same, with
proof, indorsed by register and receiver as satisfactory, to the Commissioner of the General Land Office

Kir patent.
Surveyor General’s duty when no adverse claim is filed, proof furnished that the diagram and notice

had been posted for 90 days, and on receiving, also, from tbe register tbe account of the publisher of tho
notice : The surveyor general, wdien applied to by tbe claimant for the survey of his claim, shall estimate
the expense of the survey, platting, and notice, and when a certificate of deposit is filed with him by the
claimant, he shall order the survey to be made, and transmit the certificate of deposit to the General Laud
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Office. "When the returns of survey are made to the surveyor general's office he will approve the same,
hand the necessary evidence thereof to the claimant, to be filed by him in the register and receiver’s office
for examination and final preparation of patent-certificate by the register for transmission to the Commis-
sioner of the General Land Office. The surveyor general will also transmit returns of the survey to the
Commissioner, with the account of the surveyor and that of the publishers of the notice, for direct payment
from United States treasury to parties entitled, as in the case of payments made out of the funds deposited
under the 10th section of the act of Congress approved May 30, 1862, and joint resolution of June 1, 1864.

Legislation in regard to the Mineral Interests.—The Commissioner of the Gen-
eral Land Office, in his annual report for 1866, gives the following condensed summary of
the legislation by Congress in regard to the mineral interests :

The mineral interests in the public lands have been the subject of legislation during a period of 81 years.
The ordinance of 20tli of May, 1785, reserved one-third part of all gold, silver, lead, and copper mines

; the
act of 3d of March, 1867, dealt with lead mines

;
the enactment of 3d of March, 1829, authorized their sale

in Missouri; the pre-emption act of 4th of September, 1841, excluded from its provisions known salines or
mines; the act of July 1, 1864, requires coal lands which, as mines, are excluded from the pre-emption of
1841, to be offered at $20 minimum, malting them pre-emptible at that rate.

Iu the case of the United States vs. Gear, 3 Howard, 1845, it was held that it was not intended to subject
fead mines to ordinary sale or pre-emption in certain districts created by act of 26th of June, 1834.
In Attorney General’s opinion, dated April 18, 1846, respecting mineral lands on Isle Royal, in Lake Supe-

jfior, it was stated that “ salines, gold, silver, lead, and copper mines V were reserved for “future disposal of
Congress.”
The act of July 11, 1846, required the lead mines in Illinois, Arkansas, Missouri, and Iowa to be offered,

interdicting pre-emption until after offering, and then at a minimum of, $2 50 per acre, but if not taken at
private entiy within a year of the public sale, to bo subject to sale as other lands.
The act of 1st of March, 1847, in creating the Lake Superior district and directing geological survey,

authorizes the
1

sale of lands containing “copper, lead, or other valuable ores,” with $5 per aero minimum.
The act of 3d of March, 1847, for organizing the Chippewa district, Wisconsin, and also authorizing

geological survey, awards the privilege of purchase, at $5 per acre, to occupants at the date of the law, the
supervision of mines, by act of 3d of March, 1849, having been transferred to the Secretary of the Interior.
In opinion of 28th of August, 1850, the Attorney General held that lands containing “iron ore merely”

are not the “ mineral lands ” referred to in the 2d section of said act of 1st of March, 1847.

By the law. of 26th of September, 1850, mineral tracts in Lake Superior and Chippewa districts were to be
disposed of as other public lands.
The act of September 27, 1850, creating the office of surveyor general of Oregon and making donations,

excludes “mineral lands” or reserved salines. By the treaty of 1851 with Peru, Peruvians are allowed to
work for gold in California

;
the third section of act March 3, 1853, for the surveys in that State allowing

only “ township ” lines to be extended over lands mineral or unfit for cultivation
; the sixth section excepting

mineral tracts from pre-emption.
The act of July 22, 1854, establishing the offices of surveyors general of Hew Mexico, Kansas, and

Nebraska, excludes from the privileges it concedes to individuals “mineral or school lands, salines, military
or other reservations.”
The Attorney General’s opinion of Pebruary 14, 1860, states that Congress had not then made any pro-

vision concerning mineral lands in California, except reserving from pre-emption and donation.
The act of July 1, 1864, for the disposal of coal land and town property, allows coal lands not liable under

past legislation to ordinary private entry to be taken or pre-empted at $20 minimum per acre.
The act of July 4, 1866, 'giving authority for varying surveys in Nevada from “rectangular form to suit

the circumstances of the country,” reserves from sale, “in all cases, lands valuable for mines of gold, silver,

quicksilver, or copper.”
The last and most important expression of the public will in these respects is found in the act of Congress

approved July 26, 1866, chapter CCLXII, which declares that “ the mineral lands of the public domain, both
surveyed and unsurveyed,” are “to be free and open to exploration and occupation by all citizens of the
United States, and those declaring their intention to become citizens, subject to such regulations as may be
prescribed by law,” and “subject, also, to the local customs or rules of miners in the several mining districts,

so far as the same may not be in conflict with the laws of the United States.”

IMPORTANCE OF A NATIONAL SCHOOL OF MINES.

At no period in our history has there existed a greater necessity for an increase in the pro-

duction of bullion than at present. The ablest intellects of the country have been for some
time past directed to the subject of our financial conditioh. Already numerous schemes have
been presented to Congress for the maintenance of our credit at home and abroad, and vari-

ous projects having in view a reduction of the burden of taxation will doubtless be discussed
during the present session. Considering the great importance of the mining interest in this

connection, it seems singular that the annual decrease in our product of bullion for the last

few years has attracted so little attention. According to a statement in the President’s mes-
sage, “ the production of precious metals in the United States from 1849 to 1857, inclusive,

amount to $579,000,000; from 1858 to 18fjj0, inclusive, to $137,500,000; and from 1861
to 1867, inclusive, to $457,500,000—making the ‘grand aggregate of products since 1849,

$1,174,000,000.” This estimate certainly does not exceed the amount actually produced.*
But the returns of the principal mining States and Territories will show that for several years
past there has been a gradual decline.

Thus California produced in 1853 as high as $57,330,030, as shown by the manifest of

bullion export from San Francisco. The actual production for that year probably exceeded
$60,000,000. In 1865 the yield was $30,986,530; in 1866, $26,500,000 ; and in 1867, as esti-

mated, $25,000,000. Nevada, a silver-producing State, has increased somewhat during the

past three years, 'but all the other mining States and Territories have fallen, off. The best

* The special commissioner, in bis letter to the Secretary of the Treasury, (p, 6,) estimates the total product
at $1,255,000,000.
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authorities estimate the yield of Montana as follows : 1862, $500,000 ; 1863, $8,000,000 ; 1 864,

$13,000,000; 1865, $14,500,000; 1866, $16,500,000 ; 1867,12,000,000. The maximum esti-

mate for Colorado in 1863 was $9,000,000; in 1864, $6,000,000; in 1865, $4,500,000 ; in

1866, less than $3,000,000 ; and the probable yield for 1867 will not exceed $2,500,000. The
product of Idaho for 1866 is estimated by good authorities at $8,000,000. This year (1867)
it scarcely exceeds $6,000,000. Arizona now produces comparatively nothing. Notwith-
standing these discouraging facts, so far from any diminution in the source of supply, recent

explorations have developed the fact that our great mineral belts extend over a much larger

area than was ever before supposed. The supply, in short, is inexhaustible. As yet it has
scarcely been tapped. Why, then, should our annual product be on the decline ? Because,
in the first place the surface diggings very soon yield their maximum, and can never be
relied upon as a permanent source of supply ; and in the next, vein or quartz mining is of slow
development, and requirescapital and skill.

Assuming our total yield for 1867 to be, in round numbers, $75,000,000, and the average
loss arising from imperfect systems of reduction to be 25 per cent., we have a total loss on
gold and silver combined of $25,000,000. By the judicious application of science to the busi-

ness of mining, and especially to the treatment of the ores, at least $15,000,000 of this amount
might be saved. But this statement of loss is confined to ores actually taken out of the
ground and worked. No account is taken of the vast quantity of ore cast aside as too poor
to justify the expense of working under the present costly methods, or of the innumerable
mineral lodes now practically valueless, which, in any country possessing first-class mining
schools, would be inexhaustible sources of wealth. Nor does the estimate embrace the

immense losses to which miners are subject from the erection of unsuitable machinery and
from ignorance of the chemical composition of the ores and the process of reduction applica-

ble to each class. The same ores are worked by different systems in mills located within a
stone’s throw of each other, and yet no. record is kept of the depth from which they are taken,
what the yield is by one system as compared with another, or under what combination of
circumstances the best results are obtained. On the Comstock lode 500 tons of ore, it is said,

are worked daily with the aid of blue vitriol and salt, at an expense for these two articles

alone of $118,800 per annum. Some mills use double as much on the same kind and quantity
of ores as others. Who can tell the result? Both cannot be right, and yet the mino and
mill owners have a direct pecuniary interest in knowing why and to what end these things
are done.
With all the experience gained in the treatment of silver ores since the discovery of the

Comstock lode, there are still many important questions to be solved. This can only bo done
by experiments systematically conducted, and by repeated and careful comparisons of prac-

tical results. Among the subjects for investigation, and the questions which either ^annot
be or have not been determined by private enterprise, are the following, submitted by the
distinguished metallurgist, Mr. Guido Kustel

:

1. Whether the use of blue vitriol in iron, pons, for the purpose of decomposing silver ores, is necessary;
and, if so, in what proportion, and with reference to what silver combinations 7 Gould & Curry mill alone
spent $17,588 for blue vitriol, in 1866, on 36,000 tons of ore. The same mine expended $35,000 for quicksilver.
A great part of the loss in quicksilver is due to the use of blue vitriol. The question is, whether this loss
was justified by the gain in silver, and to what extent that gain resulted from the chemical action of the
vitriol on sulphurets 7 There are no figures to solve this problem. Taking the low estimate of 500 tons of
Comstock ore worked daily with the use of blue vitriol and salt, and comparing the consumption of these
chemicals in the Gould & Curry mills with the total consumption upon that basis, for a year’s manipulation
of 300 days, it would be equal to 150,000 tons, worked at an expense of over $118,800 for the vitriol and salt

alone. Now, it is more than probable that a careful investigation of the subject would result in the saving
of two-thirds of this expense. Somo mills use twice as much vitriol and salt as others on the same kind of
ore, taken from the same depths and sometimes from the same mines. Toth cannot be right. The product
alone does not determine the question. Expense must be considered

; but at present there is no comparison
of results, nor is there any way of arriving at the facts from the books of the mills.

2. Whether the addition of SEdt for the same purpose is required 7 Gould & Curry expended for this article
alone, in 1866, $10,943. Contradictory views Eire entcrttuned on this subject, but there is no-cxact data upon
which to determine the question satisfactorily.

3. Whether the iron pan decomposes silver ores for itself, without quicksilver
;
and, if it does, what kind

of silver ores ?

4. Which process of amalgamation for silver ore is. for the length of time and expense, most economical

—

barrel or pan amalgamation 7 and what is the loss of quicksilver in both cases, and the comparative loss in
each ?

5. To determine which of the various methods of extracting gold from its ores now or heretofore prac-
ticed in the United States is the best, and whether better methods exist in Europo, South America, Mexico,
or elsewhere.

6. What method of concentration is most proper and economical with reference to different ores
;
what

machines are best
;
what is the comparative efficiency of different machines and inventions ? What is the

motive power required, and the wood and water consumption of each 7 In Austria, under authority and
at the expense of the government, special attention is given to the solution of all such questions as these

;

also, to some extent, in Saxony. The best and only work on concentration was published in Vienna
;
another

is in course of preparation at Ereiberg. No independent work of this kind, devoted specially to this sub-
ject, exists in the English language.*

The Hale & Norcross mine, one of the best managed on the Comstock lode, had a lot of

.15,639 tons of ore worked at 14 different mills during a portion of the past and present year,

the assay value of which, according to their books, was $465,190 in gold; $822,942, silver;

*Mr. Kustel lias since published at San Erancisco a very able and elaborate work on Concentration.
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total, $1,288,132; amount produced, $397,157, gold; $419,819, silver; total, omitting frac-

tions, $816,975; loss, $471,155. [See section XVII, table No. 2, p. 376.] This is a favor-

able example of the work done on the Comstock lode. Not more than 65 per cent, is saved
on an average of all the ores worked. The returns indicate a yield this year of at least

$17,000,000. A loss of 35 per cent, would be $9,353,846. This is remarkable on a single
lode. No nation on earth can furnish such an example of extravagance. The percentage
of loss on gold throughout the Pacific States and Territories is not so great as on silver, but
it is quite sufficient to merit the most serious consideration.

The experts engaged in our mines are nearly all foreigners
; we send our young men to the

schools of Freiberg, Berlin, Paris, Scbemnitz, and elsewhere in Europe, to learn that which
they could much better learn at home, if we had institutions equally thorough and compre
hensive. And why should we not have such institutions ? Our mineral resources are of far

greater magnitude and value than those of any other country. Are we, a progressive people
in all other respects, to lack in this ? Whilst we are losing 35 per cent, of the product of our
richest mineral lode by inefficient systems of working, the entire loss in amalgamation, accord-
ing to Inspector Winkler, in the treatment of the Freiberg ores—which are far poorer and
more rebellious than those of the Comstock—ranges from five to nine per cent. Allowing
for the difference in the cost of labor and material, and for the higher rates of interest on
capital in our country, this shows a remarkable contrast between the results of misdirected
energy and the judicious application of science to the practical details of mining and metal-
lurgy.

Mr. Rossiter W. Raymond,* editor of the American Journal of Mining, says:

Statesmen recognize tlie fact that many things must be done by the government which would otherwise not
be done at ail ‘ that the interests of education, industry, and commerce in every part of a nation are of vital

importance to the whole people, and that a wise discretion in such matters is better than blind adherence to any
political rule. Of course, it is difficult to draw the line between judicious and injudicious legislation in these
directions. It is always easier to bo consistent than to be wise. There is no general standard which can be
applied

;
every case must be judged upon its own merits, and full and thorough discussion must give the answer

to two all-important questions : first, is the proposed end one which concerns the whole nation, or only a part
of it ? and second, can the benefit desired be obtained as well, or at all, by local legislation or individual enter-
prise ?

Mining and agriculture arc the two productive industries upon which the wealth of the world is based.
Strictly speaking agriculture is the most important, since without it men could not exist

;
yet mining is almost

as essential, since without it there could be no civilization, and men would only exist as savages. There is

this difference between the two, that the products of mining are, in general, far more imperishable, and, in
proportion to their first cost, of greater, because of more prolonged, use to mankind. After centuries of till-

ing the soil, men have no more to eat than at first, and bad crops bring famine and distress. The benefits

of mining, on the other hand, are cumulative and perpetual. Who can estimate the blessings diffused by a
ton of iron, mined, smelted, cast or wrought into forms of beauty and usefulness, serving for generations
the needs of men, and repeatedly reforged, and reappearing, as by a material metempsychosis to enter upon
new periods of beneficence? More difficult still is it to measure the importance of gold and silver, the pro-
duction of which, aside from their intrinsic value and their application in the arts, is so subtly connected
with the profoundest problems of commerce and political economy. Philosophers tell us that if we produce
and manufacture largely, it is no matter whether we have plenty of money or not

;
money is nothing but a

medium of exchange, and, when it is scarce, prices will be nominally low, while an increase of money
nominally raises them, without altering the real relations of labor and wealth. But history and daily expe-
rience tell a different story. They show us that the world’s accepted medium of exchange must bear a cer-

tain relation to the world's amount of business
;
and that, in spite of all contrivances of credit, barter, and

papdr money, the supply of the precious metals is of vital importance to all commercial nations. This con-
viction is the source of the universal principle of law that the mineral resources of a country, especially its

mines of gold and silver, are the property of the whole country—represented in some states by the crown,
and in others by the general government.’ We have no fault to" find with the American doctrine on that sub-

ject, which throws open to individual enterprise these sources of national wealth, but it is a question whether
individuals should bo allowed to ruin, by ignorant and wasteful management, the endowment which nature
has established for succeeding ages as well as the present, and of which, in a certain sense, we arc the trustees

for posterity. It is by no means indifferent to us all, whether the mines of the West are skilfully and eco-

nomically worked or hot, whether $'.>.000,000 of silver a year are lost, never to be recovered, by the methods
of treating the ores of the Comstock lode, whether five’ dollars arc Wasted for every dollar extracted from
the sulphurets of Colorado. Those losses (ire so much robbery of our children

;
and it is eminently within

the province of the government to preserve the mineral resources of the country, just as it will be impera-
tively called upon, before many years have passed, to prevent the destruation of its timber. Statistics show
that, for several years, our production of gold and silver has been declining. There is no great cause for

alarm in this fact alone. The years of greatest production were those in which superficial deposits were
worked bv rude methods, and since that time the business of mining has grown more difficult and expen-
sive, while the number of miners has grown smaller. It is not the diihinisr.ed production, but the increased

waste, which is alarming. All the indications are that individual mine owners will not, or cannot, reform
this evil. They lack the necessary knowledge, and the means of obtaining it. In vain our young men crowd
the excellent schools of Paris, Freiberg, and Berlin. They need years of instruction hero to make their

European education available
;
for those branches of metallurgy which are most widely practiced in this

country are the ones most scantily known and taught in Europe..
Information is the least debt wliich the government owes to its citizens engaged in this work. And there

is a special reason why this information should be nationally given. The difficulties and interests of mines
' are universal. The man who is crushing quartz in Vermont and the man who is crushing quartz in Gali-

•I fornia would gladly have a common centre for the exchange of their experiences and the instruction of their

ignorance. The farmers of the land need such an institution much less, yet they have it in the Agricultural

Bureau. To a Bureau of Mining, under competent direction, there is no reasonable objection, except one.

An efficient Bureau of Mining is an impossibility. In the first place, its location at Washington would
defeat its object; and its location away from Washington would deprive it of the distinctive character and
dependence of a bureau, and leave it without any individuality or vigor at all. In the second place, a

* Recently appointed special commissioner for the collection of mining statistics, vice <1. Boss Browne,
appointed minister to China.
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bureau is not a progressive institution. The best savant in the world, put into a bureau, is liable to crys-

tallize just where he is, and never grow any more. The only way to secure vitality and progress in such an
establishment is to make it a school. Only a school can be in constant communication with practical men.
People will not spontaneously write to a mere bureau, but the graduates of a school keep up relations with
their former comrades and teachers as long as they live.

If, then, tho government is to spread among tho people that necessary information on the subject of
mining and metallurgy, tho slow acquisition of which is costing us so many millions every year, and
wasting our resources for the years to come, there is no better way than to establish such a school as Sen-
ator Stewart proposes, and make it, as it ought to be, the foremost in tho world.

The Secretary of the Treasury deems the establishment of a national mining school a
matter of sufficient importance to give it favorable notice in his recent report. After detailed

reference to the labors of the special commissioner he says :

Under the most favorable circumstances, such a drain upon our resources as that to which attention is

now called would appear to demand tho serious consideration of government. The special commissioner
recommends, as the only possible remedy, the establishment at some central point west of the Kooky moun-
tains of a national mining school, organized upou comprehensive principles, analogous in its general design
and scope to the great mining schools of Europe. By tho concentration of scientific experience upon
the processes of mining and metallurgy, and the analytical and working tests that could bo applied to
tho different orbs, where individual enterprise lias so long and so signally failed, it is believed tho results

would be beneficial. Without assuming to suggest by what means this object could be best accomplished,
tho Secretary deems it duo to tho enterprising pioneers of the west, who have opened up a vast empire to

settlement and civilization, that their wishes, as represented by tho commissioner, should meet with tho
most favorable consideration. Whatever can be done to promote their welfare will bo a national benefit,

and. none will question that the tendency of scientific institutions is to strengthen tho bonds of interest and
sympathy between a people separated by a diversity of pursuits and the circumstances of their geographical
positiou.

Differences of opinion may exist as to the means proposed, but it cannot be denied that

the Secretary’s views on the subject are just and liberal, and merit the favorable considera-

tion of Congress.
A policy is presented, in the bill recently introduced by Mr. Stewart of Nevada, which

it is estimated will increase the aunual bullion product to more than $200,000,000
within a few years. Now is the time for intelligent action on the subject. The Pacific

railroad is opening up direct and easy communication with the great interior of the conti-

nent. Our mineral resources are practically without limit. More than nine-tenths of the

mines discovered and proved to be valuable are now lying dormant. The question is, will

government lend its aid to their development, or be content to ignore this great interest?

So far, individual energy has failed to accomplish the objects contemplated in Mr. Stewart’s

bill. Possibly the miners may be more successful hereafter than they have been for the past
two or three years ; but the history of mining in other countries does not sustain that hope
with reference to a more profitable treatment of the ores, or to tho development of mineral
lodes now unproductive, or, indeed, to any of the objects designed to be accomplished by
the establishment of a national school of mines. It is clear, then, that unless some action is

taken on the subject by our government, past experience does not warrant us in expecting
an increase of the bullion product in the future.

Mr. Louis A. Garnett, formerly rnelter and refiner in the United States branch mint, and
at present manager of the San Francisco Assaying and Refining Works, says, in a printed

letter to the Secretary of the Treasury, that it costs in labor alone $1 80 for every dollar pro-

duced from our mines. He bases this estimate upon a population of 100,000 men engaged
directly in mining, at the minimum wages of $3 per day for .300 days, and upon a product
of $50,000,000. A mining population of 50,000, engaged in actual labor in the mines at $4
per day for 250 days, would probably be nearer the facts. This would give a result of

$50,000,000 as the cost for labor alone. Add for current expenses of management, wear and
tear of machinery, material, &c., $25,000,000, and you have a total cost, without calculating

interest on capital, of $75,000,000 to produce $75,000,000, the maximum estimate for this

year ; in other words, it costs a dollar to produce a dollar. “ Upon what principle of politi-

cal economy,” says Mr. Garnett, “a tax upon the mining interest can be justified I confess

I am unable to discover. It practically amounts to taxing a man for the privilege of work-
ing at his own expense for thfe public benefit.” If the miners are taxed at all, it would be
good policy to apply the tax in such a way as to increase the product of bullion ; still better,

to take the tax off altogether, and make a direct and liberal appropriation to carry out the

object of Mr. Stewart’s bill.

While many attach great value to a national school of mines, there are some who cannot
see why government might not as well establish a school of agriculture, or a school of com-
merce, or a school of commercial navigation. In answer to this, it may be said that there is

a bureau in the Treasury" Department specially designed to promote the interests of com-
merce and navigation. The Coast Survey, the Light-house Board, the Consular System,
the Board of Steam Boiler Inspectors, are all carried on at government expense for the ben-
efit of commerce and navigation. The Bureau of Statistics is an important aid to commerce
and navigation. Surely these great interests have no cause to complain. What has gov-
ernment done, on any scale commensurate with these expensive branches of the public
service, to promote the interest of mining ? Congress has already established a Department
of Agriculture, and provided by donations of land for “schools of agriculture and the

mechanic arts.” But no mining school has been established by any of the States or Terri-

tories under the act of 18G2. California is about to establish a State university, in which
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there will probably be a department for instruction in mining, as in some of the colleges of
the east, with which this donation has been consolidated. Something, of course, will be
gained by such elementary instruction, but these miscellaneous institutions can never prove
a substitute for a great central mining school, devoted exclusively to mining. As for com-
merce, it will take care of itself, with all other schools for the promotion of industry and the
products of the earth to sustain it.

Senator Stewart, in his able and elaborate speech of January 16, 1868, says :

Our mines are the heritage of the whole nation, bought and retained at the expense of common blood and
treasure. The nation is interested in making them available for great and beneficial purposes. A debt of
gratitude is duo to the pioneer who has discovered the hidden wealth of that recently unknown region of
the Rocky and Sierra Nevada mountains. It is but just that the mines should bo free to him. He must bo
rewarded for his risks and sacrifices or others will cease to explore, and discoveries of the precious metals
will terminate. But it is vandalism to require men to learn the art of mining, not only at the sacrifice of
their own labor and time, but at the expense of millions of dollars in waste of the richest ores, while the
experience of mankind is of record and could be made available to all by means of a common centre of
mining intelligence and instruction. ******
There is another important argument in favor of the development of our mines. The region of country

in which they are situated is far removed from market, and the agricultural resources of themselves are
insufficient to induce settlements and the development of the fertile valleys and arable lands which we find
interspersed among the mountains and deserts. The mines furnish a ready market, enhance the value of
the lands, build up agricultural communities, induce the construction of railroads and other internal
improvements, cause the erection of manufactories, school-houses, and churches, and attract all the advan-
tages of civilized society. It is highly important that these mountain valleys should bo inhabited. They
are more healthful and invigorating for the habitations of men than any other portions of the United States.
There civilization and free institutions will prosper. We want the Pacific and the Atlantic united by a
continuous line of population as well as by railroads and other artificial channels of communication.

It is unsafe for the Pacific slope, with its genial climate, unbounded resources, and vast commercial
advantages, soon to be inhabited by many millions of men, to be separated from the Atlantic by hundreds
of miles of uninhabited country. The prosperity of the mining interests is the only means that will induce
settlement of the intervening space and secure its development.

The following extracts from various eminent authorities are cited in support of the pro-

posed national school of mines :

It is with indescribable regret that I have seen the youth of the United States migrating to foreign coun-
tries, in order to acquire the higher branches of erudition, and to obtain a knowledge of the sciences.
Although it would be injustice to pronounce the certainty of their military maxims hot congenial with
republicanism, it must nevertheless bo admitted that a serious danger is encountered by sending about
among other political systems those who have not well learned the value of their own. (President Wash-
ington to Robert Brooke, esq.)

This species of establishment contributes doubly to the increase of improvement by stimulating to enter-
prise and experiment, and by drawing to a common centre the results everywhere of individual skill and
observation, and spreading them thence over the whole nation. Experience accordingly has shown that
they are very cheap instruments of immense national benefit. (President Washington’s speech to both
houses of Congress, December 7, 1796.)

It is a consolation to observe that under every zone the cultivation of science and art establishes a certain
equality among men, and obliterates, for a time at least, all those petty passions of which the effects are so
prejudicial to social happiness. (Baron Humboldt.)

Settled by the hard labor of human hands, they [the regions of the West] are now to bo settled by the
labor-saving arts, by machinery, by the steam engine, and'by internal improvements. Hitherto the work to
bo done was that which nothing but the tough sinews of the arm of man could accomplish. (Edward
Everett’s Orations and Speeches, vol. 1.)

Industrial enterprise is everywhere stimulated
;
the paths of adventure are opened

; the boundless west
prevents the older settlements from being overstocked, and gives scope for an unlimited development of
energy. Education is wanted to enlighten and direct these active, moving powers. Without it, much wild
vigor will be exerted in vain. Energy alone is not enough

;
it must be turned to feasible objects, and work

by sound principles. (Edward Everett’s Orations, vol. 2.)

The history of the progress of the human mind shows us that, for want of a diffusion of scientific know-
ledge among' practical men, great evils have resulted, both to science and practice. (Edward Everett, vol. 1.)

If to the ingenuity of the New World, the thoroughness, tlio patience, and the science of the Old could
be added, far greater results might be expected than those we now attain. (North American Review.)
Private establishments are defective in their constitution, limited in their operation, and incapable, from

their very nature, of developing and directing and rewarding the indigenous talent of the country. They
are under no obligation to do the scientific work of the State, or to promote any of those national objects
which are intrusted to the organized institutions of other lands. (Sir David Brewster, address before the
British Association, July 31, 1850.) .

It is only experience, aided bv science/that is rapid in development and certain in action. (Lyon Play-
fair, C. B., E. R. S.)

Mining schools have long existed in Prance, Russia, Prussia, Saxony, Austria, Spain, Sweden, and other
countries even less connected with mining

;
and their practical value is recognized by the fact that the

respective governments of these states have found it necessary to develop still further the educational
resources of such institutions. The want of similar establishments in this conntry has long been felt in
mining districts, and has been expressed both in Parliament and in memorials addressed to the government.
Hi the report of the committee of the House of Lords, (1849,) the committee observed that “ among those
best qualified to speak upon this point, a want appears to be felt of facilities for acquiring mining education,
such as provided by the mining schools and colleges established in the principal mining districts of the con-
tinent, apparently with the most beneficial effect.” (Prospectus government school of mines, London,
1852-3.)

Looking at the class of men who, in this kingdom, are intrusted with the direction of collieries and mines,
We find them, in general, characterized by a remarkable degree of energy and intelligence

;
and yet it can-

not be denied that independently of the losses entailed by the uncertainty of mineral veins, largo sums are
yearly squandered on ill-judged, and sometimes even absurd specida'tions, which a greater amount of expe-
rience on the part of the proposer would have taught him to modify or abandon. (Wrightman, Geological
Survey, Great Britain.)

It is conceded to agriculture that the fruits of the earth, reproduced annually, can be stimulated by an
application of acquired knowledge, connected with practical training, upon a' farm conducted upon the
principles taught, where theory and practice are combined. But it is denied to mining, a pursuit in which



664 RESOURCES OF STATES AND TERRITORIES

nature gives but one crop, with the production of -which man has not assisted, and -where all the knowledge
demanded is to secure the production at hand by the most expeditious, economical, and safe means which
experience and science furnish. (Gregory Talc, Titles to Mining- Claims.)
The arts of mining and geolog-y mutually support and illustrate each other. As the geologist is indebted

to the labors and observations of the miner for many important facts relative to the formation of the crust
of the earth, so the miner must possess some degree of geological knowledge if he desires to ascertain the
presence of useful minerals in his district, such as ores, precious stones, rock salt, <fcc. He who abandons
the simple and correct way pointed out by geological experience, runs the risk of groping in conjecture and
doubt, and this is of particular importance in mining, for it is an enterprise brilliant and full of promiseand at the same time expensive, and often illusory. (Professor It. C. Von (Leonhard, University of Heidel-
berg.) J

Of the importance of an increased product of the precious metals there can be no question.
The ablest political economists of Europe and America are unanimous upon that point.
Mr. SeWard, in the course of a debate in the Senate shortly after the admission of Cali-

fornia into the Union, said :

The objects of the United States in regard to the gold mines in California should bo, in the first place to
bnng- to the general public use of the people of the United States the largest possible acquisition of national
wealth from their newly-discovered fountains • and secondly, to render the mining operations conducive to
the best and speediest possible settlement of our vast countries on the Pacific coast, which are so soon to
exercise boundless commercial, social, and political influences over the eastern world.

Mr. Benton was “ decidedly of the opinion that the United States ought not to undertake
to make a revenue out of the mines

; that the United States ought to content herself with
getting the wealth out of the bowels of the earth itself.”

Sir Archibald Allison, referring to the wonderful effects of the gold discoveries in Califor-
nia and Australia, makes use of this emphatic language

:

That which for five and twenty years had been wanting—a currency commensurate to the increased num-
bers and transactions ot the civilized world—was now supplied by the beneficent hand of nature. The era
ot a, contracted currency, and consequent low prices and general misery, interrupted by passing gleams of
prosperity, was at an end. Prices rapidly rose

;
wages advanced in a similar proportion : exports and

imports enormously mcreased, while crime and misery as rapidly diminished.

Mr. Conness, always earnest in his advocacy of great measures for the development of the
material resources of the Pacific slope, said, in the course of the debate on the mineral land
bill:

I will not undertake to extend this debate or the consideration of this question by entering into an esti-
mate of what the production of gold costs. It would be mere guessing- at best; but I undertake to say that

is MR commodity which the enterprise and commerce of our country and of the world require so much
as the addition to our circulation of the precious metals. I need not waste a word in stating how it incites
the trade and commerce of the country, and of the whole world.

Mr. Nye said, in the course of the same debate

:

I beg- the Senate to bear in mind the fact that every additional dollar of gold and silver that wo produce
lays the foundation of our financial structure on a more stable foundation. Let it be known that we can
produce gold and silver to make our credit always secure and sui-o, that the interest will be paid in the pre-
cious metals, and our credit will stand as high if not higher than that of any other nation of tho earth.

The importance of such an increase to the United States has been forcibly presented by
the Committee on Public Lands of the House. Mr. Julian, the intelligent chairman of that
committee, who very ably supported the policy of granting absolute titles in fee to the
miners, though opposed to the form of the bill reported by the Senate committee, says, in a
report on the mineral lands, dated June 5, 1866:

In the judgment of the committee there is very great need of an increase in the quantity of precious
metals. The disproportion of gold and silver to other values, and to our commercial wants, is very remark-
able. If practicable, it should be reduced. The property of the United States, within the last ten years
has increased about $900,000,000 per year

;
and this increase is estimated to be more than two hundred times

greater than the increase of coin during the same period. It is believed that some policy which will secure
to the government a fresh and liberal supply of the precious metals will be found absolutely necessary.

Mr. Robert J. Walker, the distinguished statesman and financier, says, in a recent able
letter

:

All the benefits of skill and experience derived from years of devotion to business pursuits, aro lost
tnrough fluctuations in tho currency, which no sagacity or skill can anticipate. When we reflect that each
nation is but a, part ot the great community of states, united by ties of commerce, business, and inter-
changes, and find tho rest of the world.sustained by a specie currency, which is of uniform, universal inter-
national value, how can wo who are dealing with depreciated paper expect to compete successfully with
those countries whose money is gold, or its actual equivalent? Ho nation has ever tried this experiment
without vast sacrifices and great- failures. So long- as the currency of the world is gold, anv nation departing
from this standard impan-s its own power of successful competition, and gradually driyes'its products from
the markets ot the world.

_

It is true that it may, to a certain extent, so far as smuggling does not open the
salety-valve, keep out foreign imports for a time, thereby annihilating* its exports; but prices soon rise athome in a ratio corresponding with the augmented duties, and, the check becoming ineffectual, is sought to
lie l emedied by augmented tariffs. It is totally impossible for a nation like the United States to withdraw
fiom the business operations of the world, and it is equally impracticable to carry on successful international
exchanges when the money of the country is depreciated paper.

December 2, 1867, Mr. Stewart, United States senator from Nevada, asked, and by unani-
mous consent obtained, leave to bring in the following bill, which was read twice and
ordered to be printed; December 3, 1867, referred to the Committee on Mines and Mining;
February 20, 1868, reported by Mr. Stewart, with amendments.
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A BILL to establish a national school of mines.

Be it enacted by the Senate and House of Bepresentatives of the United States of America in Congress
assembled

,
That the tax levied and collected noon gold and silver bullion ir the States and Territories

situated in whole or in part west of the eastern base of the Rocky mountains bo set apart, so long ns the
same shall be collected by the government, as a special fund for the endowment and support of a school of
mines, to be located on the line of the Pacific railroad, west of the Itocky mountains, as near as practicable
to the centre of the mining' States and Territories.

(Sec. 2. And be it further enacted
,
That each State and Territory located in whole or in part west of the

eastern base of the Pocky mountains may appoint one member of a board of directors, a majority of whom
shall constitute a quorum

;
and in case of failure on the part of any State or Territory so to appoint, the

President shall appoint such member by and with the advice and consent of the Senate
;
but no part of the

fund herein provided for shall be expended in salaries, travelling or other personal expenses of the stud
board of directors.]

Sec. 2. And be it further enacted, That the management of the institution shall be under the control of
eight directors, a majority of whom shall constitute a quorum. The directors shall be selected from the
mining States and Territories, and appointed by the President, by and with the advice and consent of the
Senate, and shall hold their office for four years, and until their successors are appointed and qualified : Pro-
vided, That the following named persons shall constitute the board of directors from the first day of July,
anno Domini eighteen hundred and sixty-eight, until the first of July, eighteen hundred and seventy,
namely : Sherman Day and William Ashburner, of California

;
P. A. Trifle and D. W. Wclty, of Nevada

:

A. C. Gibbs, of Oregon;
,
of Idaho; A. J. Simmous, of Montana; and John Pierce, of Colorado.

In case of failure of any of the above-named persons to serve, or should a vacancy occur from any other
cause, the same shall be filled as hereinbefore provided. The directors shall receive no compensation for
their services, but their actual travelling and other expenses incurred while attending to the business of the
institution shall bo paid.

Sec. 3. And be it further enacted, That the said board of directors shall have power to make rules and
regulations for the organization and government of the school ; shall appoint its professors, teachers, and
officers, and exercise supervision and control over the fund herein appropriated.

Sec. 4. And be it further enacted, That no professor or teacher [or other officer] of this institution shall

be removed except upon charges and specifications duly investigated by the board of directors, and the
decision of the Secretary of the Treasury, to whom the facts and the evidence shaft be reported, shall be
conclusive.

Sec. 5. And be it further enacted, That tuition in this institution shall bo free to any citizen of the United
States who may present proper evidences of qualification, to bo determined by the faculty

;
and it shall also

be free to students from other countries, duly recommended by the authorities of the schools in which they
shall have becomo qualified

;
but all expenses for books and stationery, and all personal expenses for lodging,

subsistence, and travelling, shall bo borne by the students themselves.
Sec. 6. And be it further enacted, That the primary object of the school being an increase of the bullion

product of the country, by the practical application of science to mining, and the diffusion of correct
knowledge among miners as to the best methods of treating the ores, no charge shall bo made for assays,
tests, metallurgical or other experiments, except to cover the actual cost of material used.

Sec. 7. And be it further enacted, That the Secretary Of the Treasury, on and after the first day of July,
eighteen hundred and sixty-eight, shall set apart the fund hereby appropriated for the purpose uamed in this

act
;
and he shall, after receiving a report from the board of directors, locate the school and furnish plans

and specifications for all necessary buildings and improvements, which shall be plain and substantial, and
upon the most economical plan consistent with the purposes of the institution.
Sec. 8. And be it further enacted, That in order that the board of directors may bo placed in possession

of the most approved systems of education, the Secretary of the Treasury shall cause an examiuation to be
made of the principal mining schools of Europe, and a report to bo prepared upon the same, the expense of
such service to bo paid out of the [unexpended balance of the appropriation heretofore made for tlio collec-

tion of mining statistics] funds of the institution.

Sec. 9. And be it further enacted, That the duties now performed by the special commissioner appointed
by the Secretary of tho Treasury to collect mining statistics in the States and Territories west of the Rocky
mountains, shall, upon tho organization and completion of the school of mines created by this act, bo per-

formed under a permanent system by tho faculty of said institution, and their report shall'be transmitted to
the Secretary of the Treasury, to be by him laid before Congress.

Sec. 10. And be it further enacted
,
That the professors and teachers, under tho direction of the president

of the institution, shall make [annual] visits to the principal mining districts, accompanied by their respective
classes, for the purpose of examining the mines, mills, and modes of working, and instructing the pupils in
the practical operations of mining and metallurgy

;
and tho said professors and teachers shall also, as far as

their time will permit, give free lectures to tho miners on geology, mineralogy, metallurgy, and mining
engineering, and kindred subjects. And the faculty may require, as a part of the regidar course of instruc-

tion, the pupils to engage for a prescribed period in practical mining and milling.

Sec. 11. And be it further enacted, That the Secretary of the Treasury shall require from tho directors
and from the disbursing officer or officers appointed by the board of directors such bonds and vouchers as

he may deem necessary for tho security and proper disbursement of the fund.
Sec. 12. And be it further enacted. That from and after the expiration of tho fiscal year commencing July

first, eighteen hundred and sixty-eight, not exceeding one-half of the fund arising from tho tax levied upon

t
old and silver bullion shall be expended by or on behalf of the institution, the [remaining half to] remain-
er shall be set apart by the Secretary of the Treasury and invested in government securities, which shall

remain, both principal and interest, a permanent fund for the support and maintenance of the institution

;

and no part of the moneys so reserved, [half] either principal or interest, shall bo drawn so long as the gov-
ernment shall continue to impose a tax upon gold and silver bullion, but after such tax shall have ceased the
interest on the reserved fund shall bo used for tho purposes hereinbefore mentioned.
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EPORT
OF

JAMES W. TAYLOR,
ON

THE MINERAL RESOURCES OF THE UNITED STATES EAST OF THE
ROCKY MOUNTAINS.

Washington, May 2, 1S6S.

Sir: In pursuance of your instructions of September 12, 1866, I had the
honor on the 13th of February, 1867, to present for your consideration a pre-

liminary report, embracing a general view of the gold and silver districts of New
Mexico, Colorado, Montana, Dakota, and Minnesota, with some notice of the gold
regions of the southern Atlantic states, Canada and Nova Scotia. The present
report will include a further inquiry into the mineral resources of those districts,

with special reference to their situation and prospects at the expiration of the

year 1867; and I propose as a not inappropriate sequel to devote a considerable

portion of this communication (1) to a general review of the production of gold
and silver in other quarters of the world, with the purpose of indicating rela-

tively the commercial and social importance of the treasure product of the United
States, and (2) to a summary of the domestic commerce from the Mississippi

river westward to the interior or mining districts of the United States, having
reference prominently to railway communications with the Rocky mountains and
the .Pacific coast.

THE GREAT PLAINS.

Between the agricultural districts of Dakota, Nebraska, Kansas, Indian terri-

tory, and Texas, which extend westwardly to the 98th meridian of longitude,

and the eastern Piedmont of the Rocky mountains, and in Colorado are

bounded eastwardly by longitude 104°, the cretaceous formation, once desig-

nated as the ‘‘American desert,” is now well understood to be adequate for

the sustenance of cattle, and if subterranean sources of water supply were avail-

able for the purpose of irrigation, might become an agricultural region. At
present this wide interval between the margin of the Missouri river, where the

moist winds from the Gulf of Mexico afford a sufficient fall of summer rain

for the growth and maturity of crops, and the Colorado Piedmont, with its limited

capacity for irrigation from mountain streams and surfaces, is recognized as a
grazing district, bearing the nutritious buffalo grass, and reasonably traversed

by streams—conditions only favorable to pastoral occupation and a sparse popu-
lation. If, however, the experiment of artesian wTells should be vigorously

prosecuted, and prove successful, the occupation of the plains might be greatly

diversified. The government in 1S58 despatched a party under the direc-

tion of Captain John Pope to the Llano Estacado of western Texas, an extension

of the cretaceous formation of eastern Colorado, for the purpose of sinking an
artesian well

;
but although a depth of 1,050 feet was attained, and powerful

streams flowed into the well at different levels, the water did not rise to che sur-

face, and the work was abandoned. It was by no means a failure
;
the discovery
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of subterranean streams or fountains accessible, from the surface, being veiy sug-

gestive of the possibilities of future water supply.*'

NEW MEXICO.

During 1867 the public attention was occupied by yery favorable reports of

the mineral resources of New Mexico. The Kansas division of the L mon 1 acme

railroad, while not .relinquishing the policy of a direct western communication

with Denver and Great Salt Lake City, determined to place a party m the held

to explore a southwestern line from the junction of longitude 102 with latitude

39° to a crossing of the Rio Grande at Albuquerque, latitude 35
,

ongmuae

106|°, and thence westwardly through New Mexico, Arizona, and southern Cali-

fornia,. on or near the 35th parallel. T • +

The results of this exploration fully confirming the observations oi Lieutenant

Whipple in 1 853-’5 4, have established that gold, silver, and copper mines are

as numerous and valuable as in Colorado; and also that beds of lignite coal

occur around the western end of Raton mountain, and the neighboring loot-hills

of the Rocky mountains, while a formation of early cretaceous coal has been

discovered in the valley of the Rio Grande. The first coal basin consists of an

immense thickness of coarse sandstones, first manifesting themselves m some ol

the ravines of the Raton, about 20 miles east of Raton Pass, but soon becoming

visible on the flanks of the mountain, continuing through the pass, and to. an

unknown distance west of it. This formation lies nearly horizontally against

the base of the Raton and Rocky mountains, extending
.

the latter from the

Arkansas river at Canon City to the valley of the Little Cimarron on the south.

In the Raton Pass the coal beds, which are quite thin m the MLnco del Rarro

Pass, begin to assume importance. About six miles from Trinidad, a locality

exhibits a total thickness of about five feet of good coal, separated into four

beds, placed near together. Near the top of the pass are also beds of the same

thickness, but at the southern exit of the pass, in canons connected with upper

•waters of the Canadian, there called Red river, these beds occur m still greater

magnitude, being eight feet thick. All these are, however, of trifling mature

compared with the great beds found m the canons of the Yermejo valley, which

show in one locality 10 feet of coal in two beds, separated by 10 inches of slate.

The same strata were found on the other side of the canon, one-half mile distant,

and in other canons several miles westward. Further south other thinner beds

were seen near Yermejo of the thickness of three and four feet of good coal.

Beyond the Pernejo the high table lands containing the coal beds disappear

entirely, and the onlv sedimentary rock in view is the early cretaceous sand-

stone, capped in places with middle cretaceous limestone. As the high table

land of tertiary sandstone extends north of the Raton, it is probable that similar

beds exist in that direction. Coal has also been discovered on the Rio Grande

in various places above Piedras Negras, as well as below m the vicinity of

Laredo, Gurrero, and Roma.f
j

The discoveries of gold-bearing quartz, first limited to the Gregory district,

in Colorado, extending about 30 miles along the base of the Snowy range, from

Gold Hill to Empire City, now reach the southern limit of Colorado, and thence

along the Sierm/Madre, following the general course of the valley of the Rio

* In 1867, at Chicago an artesian well, at the depth of 1,190 feet, stnick

stream, eight feet in depth, and flowing with a strong current, from whieh

daily are delivered at the surface, and 450,000 gallons daily at an elevationl or 4o Re*.. Pie

viouslv a vein of -water had been reached at a depth of 90 feet, which yielded In barrels ai

hour.
7
(See Appendix No. 1 for a narrative by Professor D.D.Owenof other experiments

within the United States and elsewhere.
) _

'

+ The value of coal in the reduction of ores, as well as for uses of fuel, justifies all possible

details of the recent discoveries in the Rocky mountains. The foregoing report is bj Dr._ J.

LLb

C

onte! who accomnanied General W..W. Wright, chief engineer of Union Pacific

railway, eastern division, upon the expedition already mentioned.
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Grande through the whole extent of New Mexico and into the adjacent State
of Chihuahua. Successful placer mining by the Mexican residents of this val-
ley has often been reported in the mountain gulches near Santa Fe, south to a
distance of about 100 miles, or si far as Gran Quivira, and north for about 120
miles to the river Sangre de Crista. This stream is just within the territory of
Colorado, but 20 miles south of the boundary lino is the locality of the Moreno
mines, which attracted much attention during 1867. They are situated near
but west of the Raton mountains, about 30 miles north of Taos, Moro county,
New Mexico. I our pounds of the ore from a well-defined quartz vein recently
opened are said to have yielded 78 cents of gold, or at the rate of $390 to the
ton. An important circumstance is added, that the quartz contains only free
gold, without syilphurets. In a specimen taken from the vicinity of the surface
and forwarded to Colorado, thread gold could be traced through the mass of
quartz. The opportunities for gulch mining have already attracted a considera-
ble American population. The Placer mountaiu, about 30 miles from Santa
Fe, within the past year has been worked under an efficient organization and
with satisfactory results. The average yield of the auriferous rock is $30 to the
ton.

_

The veins are numerous, well defined, and accessible within a district of
10 miles square.

,

Another locality of much interest is Pinos Altos, under lati-
tude 33°, longitude 108°. The enterprise of working these mines seems to be
under efficient direction. Upon one of tho lodes a tunnel has already been
drifted 713 feet, and when completed to the distance of 1,600 feet, will have
passed from the Atlantic to the Pacific slopes of the Sierra Madre. Midway
it passes under the crest of the mountain, from which a shaft of 121 feet con-
nects the summit with the tunnel. The ore contains gold, silver, and a small
proportion of copper. The. village of Pinos Altos is at an elevation of 5,000
feet above the sea.

.

Tho vicinity presents unusual advantages of wood, water,
and surface for mining operations, and, with the fullest allowance for exaggera-
tion as to the number and richness of the lodes, there seems but little doubt
that, with .the pacification of the Indian tribes and further facilities of transpor-
tation, it will become an important mining centre.

The foregoing seem to be the most prominent gold-bearing districts- of New'
Mexico

;
but some 20 localities arc mentioned by mining journals, among which

arc quartz veins at San Jose, in. the Sierra Madre, intersecting each other in all
directions for a mile in width and three miles in length; a similar formation near
Fort Davis, Texas, and extensive placer mines, on the San Francisco and Mim-
bres rivers.

Silver, however, with its many combinations, is the most abundant mineral of
the Territory.

^

Tho prominently argentiferous districts are the Placer mountains,
near Santa'Fe; the Organ mountains, near the Mesilla valley; and the Sierra
Madre, at Pinos Altos. The first and last of these localities are, as wo have
seen, gold-producing also. In the Organ mountains over 50 silver mines have
been discovered, the ore being generally argentiferous galena. The district
BeaqMesilla valley, in the Organ mountains, has a mean altitude of 4,400 feet,
and is intersected with ravines, affording favorable opportunities for horizontal
drifts in opening the veins. The country bordering on the north portion of
Chihuahua is a rich silver district. Immediately adjoining the Mexican bound-
ary are the mines of Corralitos, the most successful silver mines in the State of
Chihuahua, having been mined for 40 years in a region most exposed to Indian
hostility. Near the old town of El Paso tradition places the locality of one of
the richest silver mines known to the Spaniards, but its site was lost during the
Indian insurrection of 1680.

Dr. A. Wizlizenns, who accompanied a military expedition in 1847 as surgeon
and naturalist, mentions that during the Spanish occupation several rich silver
mines were worked at Avo, at Cerillos, and in tho Nambe mountains, but none
at present. Copper is found in abundance throughout the country, but princi-
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pally at Los Tijeras, Jemas, Abiquin, Guadelupita de Mora,. Iron is equally

abundant. Gypsum, both common and selenite, is found in large quantities,

extensive layers of it existing in the mountains near Algodones, on the Rio

Grande, and'in the neighborhood of the celebrated Salinas. It is used as com-

mon lime, and the crystalline or selenite is a substitute for window glass. About

100 miles southeast of Santa Fe, on the high table land between the Rio Grande

and Pecos, are some extensive salt lakes or salinas, from which the inhabitants

of New Mexico are supplied.

The leading copper mines of New Mexico may be thus enumerated
_

and

described: 1. Hanover, discovered in 1860; situated on the headwaters of the

Mimbres river, about six miles east of Fort Bayard
;
ore a virgin copper, found

in extensive pockets in the bed rock, varying in quantities from 100 to 300

pounds, and combined with sufficient gold to defray the expenses of working.

2. Santa Rita, in the same vicinity, worked by the Spaniards nearly a century

and a half ago
;
ore a rich oxide, and found in veins of varying thickness, the

lower being virgin copper, which can be drawn under the hammer as it comes

from the mine
;
supposed to be an extension of the Hanover. 3. Pinos Altos,

associated with the extensive gold and silver formation previously mentioned
;
a

very extensive copper deposit, and favorably situated in respect to wood and

water. 4. Arroyo Honda, situated north of Taos and close to the Colorado

line, from which specimens of copper have been exhibited at the United States

mint and pronounced equal to the amygdaloid of Lake Superior. 5. Nacie-

mento, situated about 40 miles south-southwest from Santa Fe, in the Los Valles

mountains, in the same range as the Placer mountain
;
vein from 30 to 40 feet

wide, and occasionally intersected by deposits of white sandstone
;
assay of ore,

copper, 71; silver, 4 ;
iron, 12; unexamined scoria, 13. 6. Ocato, near Santa

F6, vein 12 to 20 feet wide and assays 64 per cent, of pure copper. 7. Tijera,

situated in the Tijera canon, near the line of the 35tli parallel
;
surface ore

alloyed with silver, but in descending the copper combines with gold. 8. New
Mexico, a formation of the Placer mountain, very extensive, and under the same

administration as the gold mines of that locality. For many years much of the

copper ore of New Mexico has been transported to Indianola, Texas, a distance

of 1,000 miles, and the amount of the gold associated with the copper has always

been sufficient to defray the expenses of transportation.*

_ COLORADO.

This interesting Territory has been fortunate during the year just closed in

the publication of an attractive picture of its mountain scenery, by Bayard

Taylor
;
.an exhaustive work upon its “ mining organizations and prospects,”

by O. J. Hollister
;
and a careful collation of its mineral and other products at

the Paris Exposition, under the direction of Commissioner J. P. Whitnay.

Very -free reference will be made to these authentic sources of information.

The agricultural section of Colorado, called by its people the valley, extends

eastward from the base of the Rocky mountains, with an area of 30,000,000

acres, of which one-sixth is susceptible of irrigation, and is therefore arable.

The next division is the Foot-hills with its subdivision, the great mineral belt.

Then follows the Snowy range, or the range with its system of parks—the

crest or sierra of the mountain mass—while u over the range” includes all west

of the continental divide. The entire area is 103,475 square miles, or

67,723,520 acres.

Until recently the gold formation of the Foot-hills was the first object of

interest to mineralogists after leaving the plains
;
but, with the extension of the

Union Pacific railway, the probability of an adequate coal formation fully

divides attention. With the exploration of the valleys which debouch from the

* Letter to Philadelphia Press from member of Pacific Railway exploration in 1867.
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first elevations of the Rooky mountains a lignite has been discovered upon the
Yellowstone of Montana, the Platte of Colorado, and the Rio Grande of New
Mexico, while within the parks at a greater elevation deposits are found similar
to the Albertine coal of New Brunswick upon the Atlantic coast. It is not
unlikely that the bituminous beds of Iowa and Missouri, disappearing under the
cretaceous masses of the plains, may reappear with the upheaval of the moun-
tains in a condition highly metamorphosed, if not in the form of anthracite.
The veins of lignite first mentioned have a general direction north and south
along the base ot the mountains, and are accessible where the mountain streams
traverse the Foot-hills.

The most prominent discovery of coal in Colorado is on South Boulder creek,
about two miles from the base of the mountains, 15 miles from Denver, and 15
miles from Golden City, the latter being the centre of the gold mining district.
In regard to the character and quality of this deposit Dr. J. V. Hayden, United
States geologist, reports that there are at least 10 beds from 5 to 13 feet in
thickness, belonging to the tertiary period and of the lignite variety. It is non-
bituminous and holds a position between dry wood and the anthracites of Penn-
sylvania

;
burns with a bright red flame, giving abundant heat and very little

ash—2 per cent, of ash and 58 of carbon. Associated with these coalbeds
are veins of iron ore of the red or brown hematite. The value of coal and
iron deposits, with reference to the construction and use of machinery for reduc-
ing and smelting ores, is quite apparent. *

The localities in which gold is most plentifully found are in the counties of
Boulder, Gilpin, Clear Creek, Jefferson, and the extreme southeastern part of
Summit. Although it is evident that many other sections contain gold-bearing
veins no great amount of attention has been bestowed upon them, and the prin-
cipal amount of mining has been done in the counties of Gilpin and Clear
Creek. The gold veins proper, found wholly in granite formation, vary in
width from a scarcely perceptible streak to 40 and even 50 feet, but seldom
averaging over four or five feet. When discovered from the surface the vein is
indicated by a light porous quartz, discolored by the oxidation of base metals,
in winch small particles of gold are disseminated sometimes in the form of small
scales, fine dust, or stringy pieces, but seldom in masses of any size. The value
of veins is usually determined by the miners by crushing to a fine powder in a
hand mortar a few pieces of surface ore, the powder being carefully washed with
water in a hand pan. This consists in giving the pan a peculiar motion which
settles the gold at the bottom, the fine particles of earth and quartz being care-
fully floated off. It is seldom that surface ore is found so poor as not to exhibit
from a few pieces so treated, a streak of fine gold dust at the bottom of the
pan. From some veins pieces can be readily found, by a little search, showing-
specks of gold up to the size of pin heads. Sometimes streaks of white and
yellow earths are found in surface ores, which yield from $5 to $60 to the pan?
lul of 12 or 15 pounds. When such streaks are found large amounts are often
obtained from them. The surface ore, generally quite soft and porous at the
top, gradually grows harder and more compact as it recedes from the oxidizing
effects of the atmosphere, and is finally lost in the glittering sulphurets of iron
and copper

.

-which takes its place, being equally rich in gold, and oftentimes a
vast deal richer, having in addition a large percentage of silver, and ,often-
times an amount of copper equivalent to 25 per cent, of bulk. The surface ore,
when found in veins of ordinary width and richness, is stripped from the veins
until the sulphurets are met with, and is submitted to the ordinary process of
amalgamation on large copper plates coated with quicksilver, or in large iron or
wooden pans, the ore being scoured bv revolving spars of iron or masses of stone.

.* See appendix No. 2 for an abstract of Professor Hayden’s observations on “ The Lig-
nites of the West,” originally published. in Silliman’s Journal of March, 1868;;
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In this manner surface ores are made to pay good profits, and in some instances

very large amounts.

The tracts containing gold veins, designated as belts, seem to have a uniform

course northeast by southwest, cropping out in some localities, and then disap-

pearing from the surface to be found beyond in their continuation. In places,

by some natural convulsions of nature at an early period, they are broken and

distorted from the regularity which marks them elsewhere, and for acres in

extent the surface of the earth is discolored by the peculiar blossom which indi-

cates the presence of sulphurets below. Such tracts, when water can be brought

to them, are sluiced to great profit.

A peculiarity of the Colorado gold veins is that they are invariably found

richer the deeper they are sunk upon. This rule seems to be without exception,

and in no instance is a vein lost except by a break-off in the adjoining forma-

tion. Gold is not found to any great extent in a free state after leaving the sur-

face ores. The great percentage of the precious metal is found intimately asso-

ciated with the sulphurets of iron, copper, silver, lead, antimony, and arsenic.

Iron predominates over the other metals, often comprising from 30 to 40 per

cent, of the crevice matter. Copper is almost invariably represented, and few

veins show less than from three to five per cent, of this metal, and many exhibit

from 15 to 20 per cent. This metal increases almost invariably as the veins are

sunk upon, showing a tendency to assume the form of sulphate as it descends.

In the copper, particularly the sulphate, is found the greatest percentage of gold,

often giving an assay exceeding $2,000 to the ton ol 2,000 pounds. Miles of

shafts have been sunk and tunnels run in Colorado, but no single shaft or tun-

nel has yet attained any great depth.

Shafts have been sunk upon the Gold Dirt, Bobtail, and Gregory lodes, to a

depth of between 300 to 400 feet, in every instance exhibiting ore of surpassing

richness. The great majority of shafts, however, from want of means and from

ignorance of the true method of treating the ores found, have not been sunk

more than sufficiently deep to demonstrate the value of the lodes they are upon.

The gold-mining regions are easily reached from the plains below, and are

connected by good roads. Streams, having sufficient water and fall to furnish

unlimited power for mining purposes, are plentiful. The valleys and agricul-

tural lands, though being less sheltered and productive than those upon the

western side of the range or the plains below, are sufficiently fertile to furnish

more than .a much larger population can consume. Timber, also, is plentiful,

and the climate, though uncertain in its temperature during the summer, is not

attended in winter with that severity which is peculiar to the Atlantic sea-coast

towns of the same latitude.

Within the last year a considerable quantity of ore, taken from several mines,

was freighted across the plains to the river, and forwarded to Swansea, in Wales,

that it might be experimented upon by the skilled experience employed there.

No difficulty was found in working the ore in Swansea, which gave yields of

between $200 and $300 to the ton, the same ore not yielding . over $10 or $15

to the ton by the stamp-and-pan mills in Colorado, yet paying a profit from that

amount.

No accurate estimates can be made of the amount of gold obtained from Col-

orado,,particularly during the earlier days, owing to the irregular methods of

remitting in vogue
;
but probably not less than $30,000,000 have been obtained

within the limits of the Territory from 1859 up to the present time—not a large

amount when compared with the yield from other more advanced mining regions

during the same time, but a large sum considering the small number of people

engaged in obtaining it, their isolation from settled regions, their Indian difficul-

ties, and the destructive influences of the civil war raging at the same time in

the United States.

Silver is found in all the gold mining districts of Colorado, associated with
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thy ores containing- gold, in the galena particularly, which is found at times in
considerable quantity, it is always present, but not sufficiently plentiful to be
a feature of value in the gold mines

;
yet large masses have lately been obtained

by the smelting process from ores considered strictly gold-bearing, and it is quite
evident that in future, with the advantages of improved processes, this metal
will be freely obtained. But not until within the last two years was it generally
known in Colorado that immense belts of silver veins, separate from the gold,
existed upon the western declivities of the Rocky Mountain range, corresponding
in their direction and general features with those of gold upon the eastern side!
ihe prevailing great richness in silver in the ores of Griffith and Argentine dis-
tricts, in Clear Creek county, upon the head waiters of South Clear creek, some
lo miles distant from the towns of Central and Black Hawk, and correspond-
ingly near to the snowy peaks of the range, first attracted particular attention
to the element of silver. In these districts silver ores of great' richness have
been discovered, masses being exhibited at the-Pans Exposition from the Baker
lode, of Argentine district, and of the Elijah Hise and Endigo lodes, of Griffith
district, which assay respectively, in silver alone, $532 12, $1,656 20, and •

$1,804 83 to the ton of 2,000 pounds of ore. These veins were followed to an
altitude previously unknown in mining experience in Colorado. Enterprising
men were soon engaged in prospecting the regions corresponding upon the other
side of the range, which resulted in the discovery of immense deposits’ of rich
argentiferous galena.. The black sulphurets of silver, antimonial silver ores,
rich chlorides, ruby silver ore, and pieces of native silver were found, and a new
region, the extent of which lias not yet been determined, was thrown open to
the attention of those who might have the curiosity to examine it.

Much excitement was occasioned in Colorado by this discovery, and 'a large
number of prospectors were soon engaged there, malting discoveries and pre-
emptions under the liberal laws of the Territory, which gave undisputed pos-
session to. discoverers who should have their claims recorded in the county office,

after making the developments and improvements required by law.
That portion of the silver region first opened is situated in Summit county,

upon the head waters of the Snake and Swan rivers, which flow into the Blue
river, a tributary of the Rio. Colorado, which flows into the Gulf of California.
An examination of the region a few miles southwest, in the neighborhood of
Ten Mile creek, another tributary of the Blue, led to the discovery

0
of still more

wonderful exhibits of mineral wealth than were found in the Snake river region.
Veins of great width and prominence were found, which, in some instances,
could be distinguished by their discolored surface ores, when miles distant,
seeming the mountain sides like gigantic roads, measuring from 20 to 50 feet in
width. In this region the result of violent volcanic action is evident by the
great height of many peaks, their abrupt and broken sides, aud by the immense
masses of lava and scoria which abound. Not far distant are hot saline and
sulphur springs, as well as deposits of dry salt.

Fletcher mountain, in Ten-mile district, where the richest mines yet discovered
are found, may be designated, if the application be a proper one, the predom-
inant peak or watershed of the continent. From each side of this mountain
rise streams, (Gilpin and Clinton,) which, flowing into Ten Mile creek, empty
into the Grand, and then into the Rio Colorado—in fact, being the head, waters
and origin of that great stream which, originating at an altitude of over two
miles above tide-water, in a region teeming with mineral wealth, seeks the shores
of the Pacific through a region which is one vast field of metallic treasure, but
which lies deserted, neglected, and comparatively unknown. Upon the western,
near the base, are numerous rivulets, emptying into the Blue, another tributary
of the Rio Colorado. Southward from Fletcher mountain a few miles, so near
Ten Mile creek that the waters almost mingle, rises the Arkansas river, flowing
into the Mississippi. To the south, not many miles further, rise the head waters
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of the Rio Grande del Norte, flowing into the Gulf of Mexico. At the south-

eastern "base of Fletcher mountain rises the South Platte river, which, striking

north, circles over the great plains, irrigating the soil in its passage, and supply-

ing water to tens of thousands who yearly make their migrations to the promising

lands of the far west.

During the short time which has elapsed since the discovery of the silver

mining regions good roads have been made, connecting them with the more
settled sections of the Territory, from Snake river mines to Denver, "by way of

Breckinridge, the county-seat of Summit county, and from Ten Mile district to

Denver, by way of the Arkansas river and the South Park. In both sections

a large number of shafts have been sunk upon the principal rivers to a depth

of from 20 to 60 feet, some of which have exhibited an abundance of rich ore.

In Ten Mile district miners were engaged during the past winter—in the employ
of eastern capitalists, who subscribed a large sum for the purpose—in driving a

tunnel from the base of Fletcher mountain to its centre, for the purpose of ascer-

taining, from ore taken at a great depth, the true value of veins which presented

such indications of wealth upon the surface. This tunnel, commencing at a

height of about 60 feet above the water-line of the district, had been driven

through the solid rock (of which the mountains, beneath a thin coating of earth,

are almost entirely composed) to a depth of about 300 feet, and will be steadily

prosecuted until it reaches, at a depth of from 600 to 800 feet, a large vein

known as the Campton, which exhibits upon the surface, for over a mile in

length, a crevice, which has a uniform width of 10 feet, and which has given

from shafts sunk upon it some of the richest ore obtained in the district.

From the silver mines of Summit county 76 assays were made during the

past year by Albert Reichenecker, a graduate of the Polytechnic School of t’he

kingdom of Wurtemburg, and who served the state government of that king-

dom nine years as chemist and engineer of mines, who obtained an average

assay of $121 64 to the ton of 2,000 pounds; and deposes that said ores taken

for assay were only a fair average of the ore from the mines from which they

were respectively taken, and that they came from a depth not exceeding 20 feet,

and in most cases from within five feet of the surface.

From 30 assays, made by Fred. Eckfeldt, melter and refiner at the United

States branch mint at Denver, an average assay was obtained of $130 28 to

the ton of 2,000 pounds
;
Eckfeldt deposing that the ores so assayed were but

a fan average of the mines from which they were taken.

The silver mining regions abound in many streams, which have their sources

in the immense masses of snow found always upon the* high mountain peaks

These streams, being fed by thousands of small rivulets and springs, gain in a

short distance immense force and volume, giving unfailing freshness to the rich

grasses, flowers, wild fruits, and lofty trees found- in the valleys they traverse.

At a height of 12,000 feet, in these regions, timber disappears, though rich

pasturage and flowers are found growing close to the banks of snow. Straw-

berries are often found growing in great abundance far above the timber line,

as well as raspberries. The timber above an altitude of 8,000 or 9,000 feet is

principally fir and spruce, which is quite abundant, and grows to a great size.

The native grass is of an extremely nutritious quality, and for hay cannot be
excelled. It grows high and vigorously, and in the valleys and parks can be

cut in great quantities. Trout are found in the streams at a height of nearly

12,000 feet, and a variety of wild game is abundant. The climate is less severe

in the silver regions than at the same altitudes upon the eastern side of the

range, owing to the high mountains which intervene, and which form barriers

against the sweeping winds of the plains. Settlements are rapidly being made
in those sections, and soon they will resound with the busy labor of thousands

who will be required to develop the wonderfully rich and accessible treasures of

which now the existence is comparatively unknown.
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Lead, in the form of galena, exhibits itself in many of the gold mines, but

diminishes in quantity as the shafts sink. It is more plentifully found in Ten-
mile district, Summit county, than in any other section yet known. In that dis-

trict it is in some instances found projecting in large masses above the surface of

the earth upon the line of vein, and can be detached in a partially oxidized con-

dition in pieces weighing from 500 to 1,000 pounds. Upon Fletcher mountain
thousands of tons could be easily gleaned from the surface, and but a short dis-

tance below the surface are large beds, the extent of which have not yet been
determined. This galena is never found free from silver, yielding from 10 to

500 ounces to the ton of metal.

From some pieces of galena, fair average or® from a number of veins in Ten-
mile district, the following assays for silver were obtained by Professor A. A.
Hayes, State assayer of Massachusetts :

Pyramid vein. .

.

Merrimac vein .

Polygon vein...
Hard Cash vein
Blackstone vein
Young vein
Finsley vein . .

.

Siberian vein .

.

Augustine vein.

Oz. Diets. Grs.
per ton 9; 000 pounds.. 81 13 8

do 68 12 0
.do 266 8 0
do 108 2 12
do 85 18 6
do 65 6 16
do 178 17 0
do 106 9 20
do 221 3 12

giving an average exceeding 130 ounces to the ton.

This metal, like copper, has not been mined for, excepting for the purpose of

obtaining it to flux other metals with by the new smelting process. •

Deposits of dry salt are found in some parts of the Territory, and salt springs

are quite plentiful in the parks. The salt found in a dry state is comparatively

pure, and the saline springs contain fully one-half pound of salt to the gallon

of water. Some of the springs are very large. In the South Park extensive

works are erected and in operation for boiling and evaporating the brine. The
spring from which the works are supplied is some 1,000 feet long by 150 feet

wide, from the bottom of -which the water boils up vigorously.

The following are altitudes above the sea of some towns and passes in Colo-

rado :

Feet.

Denver City
Golden City -

Central City
Idaho -4-

Georgetown
Empire City
Pass over the range via Cheyenne
Pass over the range via Bertbond
Pass over the range via South Park
Pass over the range via Boulder
Pass over the range via Jones
Pass over the range via Argentine

North, South, Middle, and San Luis Parks, from
Main belts of gold mines, from
Main belts of silver mines', from

....... 5,317
5,882
8,300
7,800
8,452
8,871
7, 500
10,914
11,000
11,700
12,200
13,000

6, 000 to 9, 000

7, 000 to 9, 000
8, 000 to 11, 000

About one-half of the Territory is covered with timber, the growth in some

sections being small and scattering, composed of the pinon, or nut-bearing pine,

and scrubby cedar. These are confined to the lower foot-hills of the mountains.

Higher up are found cedar, spruce, fir, and pine, which grow to an enormous

size. Hemlock, aspen, and oak are also found. Plum and cherry trees are met

with growing wild, and the apple and pear are being cultivated with success.

Wild grapes, strawberries, raspberries, and currants are abundant, and heavy

growths of wild clover, wild rye, and wild barley cover many of the valleys.

The records of the United States Land Office exhibit sales of 210,000 acres
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of farming land in the Territory, with. 190,000 acres claimed but not paid for,

making 400,000 acres under improvement. Of this number 100,000 acres are

well cultivated. Wheat, barley, and oats yield from 30 to 70 bushels to the

acre, and all varieties of vegetables are successfully raised. In 1865, for a
number of months corn and oats sold readily at

'

prices ranging from 1 5 to 25
cents per pound. In the summer of 1866 grains sold in Colorado at prices less

than those ruling in Chicago, Illinois, the largest grain mart in the world. Eight
or ten flour mills.are now in operation, which are making more flour than the people
of the Territory can consume. f
Enough has been done in Colorado to satisfy any one of the true value of the

countless and inexhaustible veins which so closely pack and seam her mountain
sides, and the improvements which have been made there in so short a time must
appear astonishing to any one who vTill examine them. But the great difficulties

which have been encountered must be taken into consideration 'by those who
review her mining processes

;
the interruptions of the war and Indian difficulties

;

the long distance and high rates of freight from the Missouri river, and the delay

occasioned in getting the machinery ordered, which, being of novel construction,

had to be manufactured expressly for the purpose. But these difficulties are

happily now overcome by the cessation of war, by the building of railroads, and
by the manufacturing establishments in the Territory, so that we may reasonably

expect in the succeeding few years to see a more rapid and successful advance.
<*

‘

WYOMING, OE LIS'COLS'.

On the organization of Montana Territory, and the limitation of Idaho to dis-

tricts west of the Rocky mountains, a region remained south of Montana which,
for want of settlements or any form of public organization, was annexed to Dakota.
It will probably be constituted a Territory at the current session of Congress, as

important discoveries of gold mines have lately occurred in
t
the valley of the

Sweetwater and on the sources of the Wind river. The Cereso lode, near the

South Pass, is the most prominent locality, and was the first scene of discovery.

As much as $130 per day is claimed as the reward of one man’s labor with a
hand mortar. Some 150 lodes have been located, all within a circle of 6 by 15
miles, while the great mineral belt in which the mines are found extends from
Fremont’s Peak south to the junction of Grand and Green rivers. There seems
to be little doubt that the foot-hills of the Wind River mountains are equally

auriferous.
.

’

The Sweetwater mines are situated northeast of the old emigrant road which
leads through South Pass and by the Pacific Springs, and are on the eastern

slope of the Rocky mountains
;
and thus far only one ledge has been observed

to cross the divide to the western slope of the mountains. The line of the Pacific

road is 25 miles south of the mines—the telegraph within nine miles. A popu-
lation of 600 passed the winter of 1867-68 in this district; a newspaper, the

Sweetwater Miner, has commenced its issues, and the federal government wall

probably be represented by territorial officers at an early day.

MONTANA.

So much interest is expressed in the mining development of this new Territory

that I have sought and obtained the valuable assistance of W. S. Keyes, mining
engineer, a resident of Montana, to present with some detail the narratives of

mining discovery and enterprise upon the sources of the Missouri. His commu-
nication is embraced in the appendix to this report.

In estimating the annual product of the precious metals from Montana, I

adopted a rate, which did not seem entirely arbitrary, of doubling the mint deposits

for the year ending June 30, 1866. These were $5,505,687 30, and on this basis

the production of that year was assumed to be about $12,000,000. I am still
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of tlie opinion that this method of estimate is fair, and reasonably accurate in

respect to gold, while, as to silver, so little is ever demanded for coinage that a

much greater proportion passes into consumption from private assay. The deposits

of gold from Montana at the mint, in Philadelphia, San Francisco, and Denver,
and the assay office in New York, for the year ending June 30, 1S67, amounted
to $6,595,419 15. This amount doubled would be $13,190,838 30, or with an

addition of the probable quantity of silver, it may be stated at $13,250,000.
Professor Keyes accepts a calculation, by N. P. Langford, esq., collector of

internal revenue, based on population in 1867, which is reported at 24,000.

Assuming an average population of 22,500 since 1864, and that the average cost

of living' is $750 per annum, these gentlemen infer that the population must have
received from -the mines the annual aggregate of $16,875,000. In the English
mining colonies careful statements of the number engaged in gold mining are

preserved; but the record in Australia, for 1867, only returns <£80, or $400, per

miner. There is probaply no industry in the world so precarious, and in which
there is so much time passed without productive results. Apply the Australian

ratio to the entire average population of Montana, as above stated, and wT
e have

$9,000,000 per annum since 1864—a statement which is only $3,000,000 in excess

of the estimate in my last report. The foregoing statement of $13,250,000,
founded on the mint deposits of 1867, is more favorable to Montana than the

estimate of Messrs. Langford and Keyes.
The area of the Territory is reported as 146,689-^fg square miles, equal to

93,881,184 acres—nearly the same as California, three times the area of New
York, two and a half that of New England

;
and yet no greater proportion is

claimed by local authorities as susceptible of cultivation than 1 acre in 30, or a
total of 3,346,400 acres. Of course, a far greater surface will afford sustenance

to domestic animals. The limit to agriculture, as in Colorado and New Mexico,

is the possibility of irrigation.

Referring to the enclosed communication lor further details, it is not deemed
inappropriate to trace beyond the international frontier those physical features

which have* characterized the cordillera of the Sierra Madre from the 29th to the

49th parallel. These are attractively described by Father De Smet, the well

known missionary, who, in 1845, crossed the mountains from the sources of the

Columbia to the Bowriver, or South fork of the Saskatchawan.* Thencehe continued

northward, noticing coal on the Red Deer, a branch of the Bow river. Descend-
ing the valley of the Red Deer, he at length emerged upon what he described

as u the vast plain, the ocean of prairies.” He followed the general direction of

the mountain chain to Edmonton House, in latitude 54°, whence he wrote in the

following terms

:

The entire region in the vicinity of the eastern, chain of the Rocky mountains, serving as

their base for 30 or 60 miles, is extremely fertile, abounding in forests, plains, prairies, lakes,

‘streams, and mineral springs. The rivers and streams are innumerable, and on every side

offer situations favorable for the construction of mills. The northern and southern branches
of the Saskatchawan water the district I have traversed for a distance of about 300 miles.

Forests of pines, cypress, thorn, poplar, and aspen trees, as -well as others of different kinds,
occupy a large portion of it, covering the declivities of the mountains and hanks of the rivers.

These originally take their rise in the highest chains, whence they issue in every direction

like so many veins. The beds and sides of these rivers are pebbly, and their course rapid,

but as they recede from the mountains they widen, and their currents lose something of

their impetuosity. Their waters are usually very clear. The country would bo capable of
supporting a large population, and the soil is favorable for the production of -wheat, barley,

potatoes, and beans, which grow here as well as in the more southern countries. 9
As early as 1862, some American explorers washed from the bed of the north

Saskatchawan river, at a distance of 200 miles from its extreme sources in the

Rocky mountains, minute particles of gold, but with no return exceeding
. one

cent to the pan, or $5 per day. In subsequent years the emigrants from Selkirk

settlements, and a few American adventurers, obtained more satisfactory results,

there being frequent instances of $10 as a daily average from -bars or gulches
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nearer the mountains. As the Montana explorations have advanced towards

the international frontier, each encampment proving more productive than its

predecessors, the opinion has prevailed that the sources of the Saskatchewan
would develop rich deposits of gold and silver, especially near the great centre

of physical disturbance, where Mount Hooker reaches an elevation of 16,000

feet, and Mount Brown 15,700 feet above the sea, and from which the waters of the

Saskatchawan, Peace, Frazer, and Columbia rivers diverge to three oceans. So
prevalent is this belief in Montana that a sudden migration of thousands may at

any moment be anticipated. American prospectors at the Kootanie mines have
already passed the mountains on or beyond the boundary of 49°, and found rich

washings, returning even $60 daMy to the hand on the sources of the south

Saskatchawan.
The limit of successful agriculture in the northern temperate zone should be

carried considerably beyond the Saskatchawan valley, especially near the Rocky
mountains. Sir Roderick Murchison, in an address before the London Geograph-
ical Society, represents this chain of mountains to be greatly depressed in high

northern latitudes, and indeed several of the tributaries of the Mackenzie have
their sources on the Pacific slope, and wind through the mountains before falling

into the great Arctic river. The mountain valleys of the Peace and Liard

rivers, latitude 56° to 60°, are thus influenced by the Pacific winds, and wheat
and other cereals are successfully cultivated. Sir Alexander Mackenzie describes,

under date of May 10, the exuberant verdure of the mountain valleys—trees

about to blossom, and buffalo attended by their young. During an inquiry in

1858 by the English House of Commons into the situation of the territory of

the Hudson’s Bay Company, similar statements were elicited. Dr. Richard King,
who accompanied an expedition in search of Sir John Ross, as “ surgeon and
naturalist,” was asked what portion of the country visited by him was valuable

for the purpose of settlement. In reply he described “ as a very fertile valley a

square piece of country,” bounded on the south by Cumberland House, and by
the Athabasca lake on the north. His own words are as follows :

;The sources of the Athabasca and the sources of the Saskatchawan include an enormous
area of country. It is, in fact, a vast piece of land surrounded by water. When I heard
Dr. Livingston’s description of that country, which he found in the interior of Africa, within
the equator, it appeared to me to be precisely the kind of country which. I am now describing.

It' is a rich soil, interspersed with well-wooded country, there being growth of every kind,

and the whole vegetable kingdom alive.

When asked concerning mineral productions his reply was

:

,1 do not knew of any other mineral except limestone ; limestone is apparent in all direc-

tions. * * * The birch, the beech, and the maple are in abundance, and there is every
sort of fruit.

When questioned further, as to the growth of trees, Dr. King replied by a

comparison “with the magnificent trees around Kensington Park in London.”

He described a farm near Cumberland House, under very successful cultivation-

—

luxuriant wheat, potatoes, barley, pigs, cows, and horses.

Beyond the Athabasca district above described, the valley of the Mackenzie,
parallel and adjacent to the northwestern trend of the Rocky mountains, is too

Arctic in position and climate for successful agriculture, but will always possess

interest to the geologist and mineralogist. Its course has been frequently followed

by scientific observers, either employed by the Hudson’s Bay Company, or com-

missioned by the English government for exploration of the Arctic coast. These
observations are of interest, from their analogies to the formations previously

noticed within the Territories of Montana, Colorado, and New Mexico, and
because the extreme northern districts are only separated by a mountain chain

from the comparatively unknown Territory of Alaska. The Saskatchawan
basin is mostly silurian, but towards its western and northern borders coal

measures are developed, which extend continuously to the Arctic ocean along
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the western bank of tire Mackenzie. Tire preponderance of testimony is that
the coal is lignite. Of this Mackenzie district, Sir John Richardson thus spoke -

in a communication published in the journal of the Geographical Society for

1845

.

It is rich in minerals
; inexhaustible coal-fields skirt the Rocky mountains through 12° of

latitude ; beds of coal crop out of the surface on various parts of the Arctic coast
;
veins of

lead ore traverse the rocks of Coronation Gulf, and the Mackenzie river flows through a
well-wooded tract, skirted by metalliferous ranges ofmountains, and offers no obstruction to
steam navigation for upwards of 1,209 miles.

DAKOTA.

Returning to the territory of the United States, the Black Hills on the western
border of Dakota, between 44° and 45° latitude, and 103° and 105° longitude,

will next receive notice. They are closely related to the Missouri and Yellow-
stone mines of Montana, and have been ascertained by the explorations of Lieu-
tenant G. K. Warren in 1847, and of Captain W. F. Reynolds in 1859 and 1860,
under direction of the United States topographical office, to be rich in gold and
silver, as well as coal, iron, copper, and pine forests.

The area occupied by the Black Hills, as delineated on a map which accom-
panies Lieutenant Warrens report, is 6,000 square miles, or about the surface of

Connecticut. Their bases are elevated from 2,500 to 3,500 feet, and the highest

peaks are about 6,700 feet above the ocean level. The whole geological range
of rocks, from the granite and metamorphosed azoic to the cretaceous formations

of the surrounding plains, are developed by the upheaval of the mountain mass.
Thus, at the junction of silurian rocks, gold becomes accessible, while the car-

boniferous strata bring coal measures within reach.

With the pacification of the Sioux Indians and the establishment of emigrant
roads this district of Dakota would doubtless be the scene of great mining excite-

ment, as the gold field of the Black Hills is accessible at a distance of 120 miles

from the Missouri river.

MINNESOTA.

In 1865 attention was directed to discoveries of gold and silver northwest of

Lake Superior, in the State of Minnesota. Lake Vermillion, an expansion of a
stream of that name, is the centre of the district in question. The outline of

this lake is very irregular. With a diameter of 30 miles, its surface is so studded
with islands, its shores so broken with bays and headlands, that the entire coast

line cannot be less than 200 miles in extent. In 1848 Dr. I. G. Norwood, of

Owen’s geological survey, passed from the mouth of the St. Louis river, at the

western extremity of Lake Superior, to the sources of the Vermillion river, and,

. descending through the lake to the Rainy river, furnished a sketch of its natural

features and mineral exposures. His statements are repeated so far as they

record the usual indications of a gold formation.

Before entering Vermillion lake from the south, Dr. Norwood mentions a per-

pendicular fall of eight feet over “silicious slate, hard and gray, with minute
grains of iron pyrites sparsely disseminated through it.’

7 This rock bears east

and west, with thin seams of quartz between the laminse, running in the line of

bearing. There are also irregular patches of quartz, from 8 to 10 feet long and
from 6 to 12 inches wide, which cross the strike at right angles. The river is

broken by falls three-quarters of a mile above, or south of, Lake Vermillion.

The islands in the lake indicate very distinctly volcanic action, one of them
being an extinct crater. The, prevalent rocks are talcose slate, which Dr. Nor-
wood describes as u eminently magnesian, thinly laminated, and traversed by
numerous veins of quartz from an inch to five feet wide, some of winch contain

beautiful crystals of iron pyrites.
77 He adds that, “from some indications noticed,

other more valuable minerals will probably be found associated with it.
77 A
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specimen obtained about midway of the lake is catalogued as ‘‘ quartz of reddish

brown color
;
crystalline, with yellow iron pyrites, crystallized as well as folia e

disseminated through it.” .

These quartz veins were ascertained in 1865-66 to be auriferous. A specimen

weighing three pounds, containing copper pyrites, was forwarded by the governor

of Minnesota to the mint in Philadelphia, and, upon assay, was found to contain

$23 63 of gold and §4 42 of silver per ton of 2,000 pounds. The State geolo-

gist, Mr. PL H. Eames, reported an abundant supply of quartz equal m ncnness.

Other assays in New York—in one instance by officers of the United States assay

office—exhibited results from $10 to $35 per ton. Professor J. V. L. Bianey,

of Chicago, described a vein 10 feet in width, at -the foot of a shaft of o0 feet,

which was “ indubitably gold-bearing,” and added that “ specimens^ taken from

its central portion, as proven by assay, would be sufficient m California, Colorado,

and other successful mining regions, to warrant further exploration. ' Washings

of the drift near the veins opened have produced gold, but in limited quantities.

Difficulties of transportation, concurring with the general depression of mining

interests in the basin of Lake Superior, have postponed the consummation of

several enterprises for working the Vermillion mines
;
but a ton of quartz recently

reduced at St. Paul is said to have yielded eight pounds of bullion, valued between

$400 and $500. The question of their general productiveness remains to be

determined.

CANADIAN AIIXES.

When, in 1862, gold was discovered upon the sources of the Saskatchawan,

a newspaper at Selkirk settlement, the Norwester, published statements of_the

existence of gold between Lake Superior and Lake Winnipeg. Since the V el-

million discovery rumors of its extension into British America are prevalent, and

suggest a probability that the mountain chain known to geographers as the

' Laurentian, which separates the waters of the St. Lawrence and its lakes from

the tributaries of Hudson bay, may reveal to future explorers extensive deposits

of gold and silver. The basin of the St. Lawrence, including the sandstones of

Lake Superior, is a lower silurian formation
;
that of Hudson bay, granitic or

primary, with many evidences in Minnesota and along the Canadian shore o

Lake Superior of eruptive or igneous agencies.
. .

Sir Rederick Murchison has frequently advanced the opinion that the pro-

ductive gold districts of the world occur where the silurian, ana perhaps the

lower strata of Devonian, rocks are in contact with, or have been penetrated by,

greenstones, porphyries, serpentine, granitic, and other rocks of the primary ffiirna-

tion. Gold, especially when traced to its original matrix, is found to occur chie y

in veins or lodes of quartz rising from beneath and cutting through the secondary

strata or beds of which the surface was previously composed. These conditions

are observed in the Vermillion district, and Professor Owen, as early as 185U,

traced in this locality of Minnesota, and northeastwardly along the north shore

of Lake Superior, in Canada, what he denominated a “great plutonic chain,

and the “ main axis of dislocation,” from which silurian sandstones extend south-

wardly through Wisconsin and Minnesota, while on the north the streams whic.

are turned towards Hudson bay traverse a region exclusively granitic or pri-

mary. If in Minnesota an auriferous belt has marked this line oi junction, wre

may with reason anticipate its extension eastwardly into Canada and northwest-

wardly towards Lake Winnipeg. Indeed, as English explorers trace this con

tact of primary and silurian formations along the basins of Lakes blave and

Athabasca and the channel of the Mackenzie to the Arctic ocean, it becomes an

interesting problem for future solution wdiether the auriferous deposits of British

Columbia and Saskatchawan may not be extended, with various degrees of pro-

ductiveness, along the crest which separates the waters of the Gulfs of Mexico

and St, Lawrence from those of the Arctic ocean and Hudson bay, quite as the
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discoveries of this century now follow the Ural mines eastward; through -Siberia.;

to the Pacific.

The intrusion of granitic rocks is not confined in Minnesota to the northeastern

angle of the State. It' has been traced soutliwestwTardly; near Sauk rapids; upon
the Upper Minnesota, and even to the northwestern boundary of Iowa, in a

wedge-like shape, although covered in most places by the mass of drift which
constitutes so large a portion of the surface of Minnesota". A similar granitic

cape, with its associated minerals, may be the explanation of the alleged gold

deposits in the township of Madoc, near Kingston, in Canada West.
In 1867 occurred an important discovery of native silver near Fort William,

on Thunder bay of Lake Superior, almost at the western limit of Canada.
Miners from Ontonagon have visited the locality and returned with specimens of

native silver, lead, copper ore, and mundic. The native silver is principally

disseminated in the vein matrix, much like stamp copper, and its weight runs

from 1 to 10 per cent, of the rock. The lead is also highly charged with silver

ore. Although many claims have been secured, yet only two shafts have been
sunk. From these, which have reached a depth of 30 to 40 feet, a considerable

amount of ore has been taken, consisting of native silver, black sulphnret of silver,

argentiferous galena, and leaf silver through the spar. These shafts are upon
one lode, which is fully 20 feet in width, having an east and west bearing, with

dip to the north, The sheet of mineral and metal is about four inches in thick-

ness, interspersed through the spar and quartz and mingled with hornblende.

The yield of the working ores, from practical assay, is stated to be at the rate

of $700 per ton. If the current information in regard to these silver .mines at

Fort William is confirmed, they will soon be the centre of great mining excite-

ment.

A discovery of gold on the north shore of Lake Superior, in the region of Black,

bay, between Thunder bay and the river Neepigon, is communicated by Pro-

fessor E. J. Chapman to the Toronto Globe. He represents that repeated assays

have yielded amounts of gold varying per ton from 15 to 19 pennyweights, the

mean being 17 pennyweights 12 grains, with about two ounces of silver—results

obtained from surface specimens only, and showing a value of nearly $21 per

ton, irrespective of considerable amounts of
.

copper and lead. The enclosing

rock is described as Silurian.

The discoveries in the Madoc district, near Belleville, in Canada West, or

Ontario, have been extended, geographically, during the past year, and reduction

works by several responsible companies are nearly completed. Much mystery
attends the degree of success by the different claims now in course of develop-

ment, but there is good reason to believe that next summer’s operations 'will vindi-

cate the wisdom of the very considerable investments which have been made.
The latest and most reliable statement in regard to the Madoc mines is pre-

sented by the gold inspector of the Quinte mining district, for the month of Jan-
uary, 1868, from which it appears that the reduction of ores by working pro-

cess from 45 district localities, 19 yielded gold in paying quantities, 14 in smaller

quantities, and 12 showed blank. The highest returns were $40 and $62 per

ton. Of the mines from which samples have hitherto been sent to the two
reducing establishments, now in operation, 42 per cent, will pay to work from the

first, 34 per cent, are worthy of further trial, and only 26 per cent, show no
appreciable result. The greatest depth of excavation yet reached is 70 feet.

The auriferous alluvians of Lower Canada cover an extended region estimated

by the geological commission to embrace 10,000 square miles. The gravels,

through which the gold is very irregularly distributed, are generally covered by
a layer of vegetable earth and often by a bed of clay. They repose in part

upon metamorphic lov7er Silurian rpeks consisting of schists, generally talcose,

micaceous or chloritic, associated with diorites and serpentines. But to the

southward these lower Silurian strata are unconformably overlaid by others of

2 T
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upper silurian age, which are also covered by gold-bearing alluvians. These
upper rocks consist of argillaceous schists, with sandstones and limestones all

more or less altered. The rocks of these two formations, but especially of the

upper silurian, are traversed by numerous veins of quartz running in the direction

of the stratification, or between northeast and east. Mr. A. Michel, from whom
those particulars are obtained, compares these Canadian deposits with the aurif-

erous sands of the Ural or Altai mountains, in Siberia, which are rarely found
reposing on granitic or syenitic rocks, but almost always on schistose rocks in

the vicinity of diorites and serpentines, which has led the Russian mining
engineers to consider the gold as having “its principal source in the ferruginous

quartz of the metamorphic schists, and in the vicinity of the serpentines and
diorites .

77

These mines are called Chaudiere, as upon that tributary of the St. Lawrence
and its branches, in the Seignory of Vaudreuil, the principal placers have been
discovered, and there, also, the only quartz lodes have been successfully worked.
Alluvial mining is no longer prosecuted, although favorable reports have been
circulated since 1851, and Mr. T.' Sterry Hunt, of the Canadian geologieal

survey, claims that the river banks would richly repay the use of hydraulic

methods. Assuming that the cost in Canada of washing gravel by this method
would be one-fourth as much as in California, or five cents the cubic yard, he

adds that the auriferous alluvian over an acre at the forks of the Du Loup and
Chaudiere yielded, during the workings in 1851-52, at the rate of one and
thirty-eight hundredths grain of gold to the cubic foot, which is equal to 37
grains to the cubic yard. At the ordinary fineness of the alluvial gold of the

Chaudiere region, the value of this would be $1 33 as the yield of a cubic yard
of gravel. The alluvial gold of this district is not confined to the gravel of

river channels, nor to alluvial flats, but is found in gravels high above the river

beds, to which the hydraulic method might be applied with advantage even
though the proportion of gold was much less than near the Du Loup.

Prof. Hunt gives the results of 31 assays of gold-bearing rock, from 12 different

localities. Of these assays 18 gave no trace of gold, while the remaining 13
gave the following returns: 1. Of five assays four gave an average of only

6 dwts., 13 grains of gold = $6 76, while the fifth, in which a large scale of

gold was seen in sifting and was added to the assay, yielded at the rate of 4
ounces, 18 dwts., = $101 29

j
the average of the five assays being $25 66 per

ton. 2. From another locality in the Seignory of Vandreuil, four assays gave
a mean of 4 dwts., 21 grains, = $5 03 ;

and that of two others, in which a scale

of gold was seen and ground up with the powder, gave 3 ounces, 2 dwts., =
$64 07, the average of the six assays being $24 71 to the ton. 3. Two Vaudreuil

assays gave a mean of 14 dwts., 16 grains, = $15 15. 4. Two assays from

another district, Liniere, gave a mean of 6 dwts., 13 grains, = $6 76 to the ton.

This record does not place the success of quartz mining beyond all contingency

;

but a well organized company is now engaged in experiments which will deter-

mine the question during 1868.

NOVA SCOTIA.

There is no district on this continent, not excepting the Grass Valley mines
of California, where the reduction of auriferous quartz' has been more successful

than in Nova Scotia. Two important elements concur in this result—the cheap-

ness of commodities under light taxation, and the great facilities of access from
the sea, and by good roads.

Hon. P. S. Hamilton, commissioner of mines at Halifax, has favored me with

an elaborate communication upon the gold mines of Nova Scotia, including some
notice of the coal measures, which is given fn the appendix. The production of

gold during 1867 amounted to $517,140.
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THE ALLEGHANY GOLD FIELDS.

The Appalachian chain takes its origin in Canada, southeast of the St. Law-
rence, and forms a broad belt ofmountain ridges extending in a southwesterly direc-

tion to Alabama. The entire length of the chain is about 1,300 miles
;
its breadth

is variable, gradually expanding towards its centre, and contracting at each
extremity. The most striking feature of this mountain system is the fact that

it is made up of a series of parallel ridges, very numerous, especially in Penn-
sylvania and Virginia, no one of which can be considered as 1icing the main or

central chain to which the others are subordinate, but the whole forming a system
of flexures which gradually open out from the southeast to the, northwest, as has
been made evident from the results of the geological surveys of Pennsylvania
and Virginia, under the direction of Professors II. Lb and W. B. Rodgers. Along
the southeastern edge of this great Appalachian system is a relatively narrow,
undulating range, known under different names in the different States. In Ver-
mont it is called the Green mountains

;
in New York, the Highlands; in Penn-

sylvania, the South mountains
;

in Virginia, the Blue Ridge; in North Carolina,

the Smoky mountains. The rocks of this belt, which has a width of 10 or 1.0

miles, are of the lower palaeozoic age, but highly metamorphosed, and, for the

most part, having their organic remains entirely obliterated. Still further to

the southeast lies the great auriferous belt, nearly parallel with the Blue Ridge,
and not easily separated from it in geological age, either lithologically or by
palaeontological characters. The central axis of this belt has a direction in

Virginia of about north 32° east; towards the north it assumes a more nearly

north and south direction, and to the south it approaches an east and west line.

Its width, where most developed, does not exceed 70 miles. This is about its

extent on the borders of North and South Carolina. In Virginia it does not

exceed 15 miles. Starting from Georgia and proceeding northward, we find

it developed in the following counties: In Georgia, in Carroll, Cobb, Cherokee,
Lumpkin, and Habersham comities; in South Carolina, through the whole
northwestern corner of the State, especially in the following districts : Abbeville,

Pickens, Spartanburg, Union, York, Lancaster; in North Carolina, in Mecklen-
burg, Rutherford, Cabarrus, Rowan, Davidson, Guilford, and Rockingham;
thence through Virginia, in Pittsylvania, Campbell, Buckingham, Fluvanna,
Louisa, Spottsylvania, Orange, Culpeper, Fauquier; in Maryland, Montgomery
county. Beyond Maryland, to the north, the indications become fainter, and
consist only in a few scattered lumps or fine scales occasionally picked up, until

we reach Canada, where there is a considerable extent proved to be auriferous.

Throughout this whole extent the auriferous belt presents rocks of nearly the

same character
;
they are slates of every variety intermixed with bands of a

granite and syenitic character. The predominating kind of slate is talcose,

passing into chloritic and argillaceous. The prevailing dip is to the east at a
very high angle. In Virginia they stand nearly vertical.*'

Since the California discovery of 1848 little attention has been given to allu-

vial mining in Virginia, the Carolinas, and Georgia, and until recently capital-

ists have acquiesced in the opinion so confidently expressed by Sir Roderick
Murchison, in “ Siluria 77 and other publications, that, notwithstanding numerous
filaments and traces of gold near their surface, the Alleghany vein-stones held

no body of ore downwards which would warrant deep quartz mining. At pres-

ent, with 20 years7 experience in gold mining
;
with the testimony of miners in

Colorado, that a lode apparently closed by cap-rock can be recovered with

increased richness at a lower depth
;
with other analogies, however imperfect,

from the successful treatment of pyritous ores in Nova Scotia
;
and with the

earnest application of inventive minds to new and improved processes of desul-

phurization, it is evident that the working of the southern mines will be resumed,

* Whitney’s Metallic Wealth of the United States.
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perhaps with the encouragement of a scientific survey under the auspices of the

general government.

The deposits of gold at the United States mint and its branches between

1804 and 1SG6, from the States traversed by the Appalachian gold-field, are

reported as follows

:

Virginia - - b 570, 182 82

North Carolina 9,278,627 07

South Carolina - B 353, G6c> 98

Georgia - — — 0,9*1,681 oO

Alabama — 201,734 83

19, 375, 890 80

If we admit that an ecjual quantity passed into manufactures or foreign com-

merce without deposit for coinage, the aggregate production would be about

$40,000,000, of which fully three-fourths, or $30,000,000, was mined between

1828 and 1848.

It might be expected that during the year ending June 30, 1867, the produc-

tions of. the southern mines would reach results as considerable as at any former

period. The United States mint and branches report the deposits of that fiscal

year from the Alleghany States as follows

:

Alabama ^37 30

Georgia * ^
South Carolina
North Carolina — - ~55 5?
Virginia 10, 90

10G, 907 56

It was my purpose to give in detail the organizations for gold raining in the

south Atlantic States, with practical results, but so far the attention of parties

interested has been so exclusively occupied in acquiring titles and preparing for

actual operations, that it seems inexpedient at this time to attempt such a detailed

statement. Referring, therefore, to my preliminary report for a review of the

geological and mineralogical features of the region in question, I repeat the fol-

lowing general observations

:

1. There is yet much room for the vigorous and intelligent prosecution of

alluvial mining
;
especially in Georgia, where the country is abrupt and nature

has subjected the auriferous rocks to much dislocation and atmospheric exposure,

not only the beds of tlio rivers, but ’the adjacent detritus of their valleys, will

unquestionably give large returns to the new and powerful methods for washing

ponderous masses of earth. It is understood that companies are now organized

who propose to introduce these hydraulic appliances upon the Chestatee and

other tributaries of the Chattahoochee river.

2. There is abundant evidence, also, that the upper portions of auriferous

lodes have been in a remarkable degree desulphurized, and may be worked to a

considerable depth with great advantage betore the intrusion of what is called

“ cap ” in Colorado, or before the main body of the vein becomes obstinately

pyritiferous. Surface quartz mining, if the phrase is admissible, will warrant

considerable investments whatever subsequent experience shall demonstrate in

regard to the refractory sulphurets. It may bo admitted that hitherto a quartz

so'"modified in chemical constitution as to be honey-combed, having become cel-

lular and brittle from the decomposition of pyrites, with the gold set free from

its matrix, is tho only material which it is profitable to reduce. But the testi-

mony is ample that immense quantities of ore in this favorable situation aie

accessible in the Allegheny gold district.

3. There are no grounds for the opinion that the auriferous lodes, strongly

marked as they are by native sulphurets, will not prove true fissure veins,
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improving in quantity and quality with their depth. Professor Frederick Over-

man, in a work entitled u Practical Mineralogy,” published in 1851, claims that the

pyritous veins of Virginia and other south Atlantic States will bo more sure and
lasting' than the gold-bearing localities of California. If the lower beds of

Colorado mines can be raised and reduced with profit, deep sinking will be
equally successful in the Carolinas.

METALLURGICAL TREATMENT.

The process of amalgamation still generally prevails in the mining districts

enumerated. It consists in reducing auriferous rock to a fine powder by means
of stamps, arrastras, Chilian mills, or other mechanical contrivance, and subject-

ing it to a continuous agitation with mercury, with water enough to give a pasty

consistency to the mass, the object being to expose as fully as possible the fine

particles of gold and silver to the attractive power of the mercury, with which
they form an amalgam easily separable by subsidence in the lighter pulp of

earthy matter of winch the ore consists. The amalgam thus obtained on being

subjected to moderate heat in an iron retort gives up its mercury, which passes

over in vapor and is condensed again in another vessel, the metal being left in

the retort.

In the case of pyritic ores, however, it is found that the process of amalga-
mation is seriously retarded by the impurities with which the gold and silver are

associated. Probably the ores of Colorado do not yield by simple amalgama-
tion an average of 20 per cent, of their assay value. A previous process of

desulphurization is therefore indispensable, and how best to accomplish this is

the problem which haS occupied the attention of metallurgists for many years.

Many methods have been advised, the majority of winch being merely empir-

ical have had but an ephemeral reputation.

The opinion is widely prevalent that smelting—the attack of gold or silver

bearing ores by fire—will be the final and indispensable expedient for separat-

ing the precious metals from its matrix. If smelting works on a large scale

could be established in all the mining Territories, there would doubtless ensue a
subdivision of labor in the business of mining gold and silver, as is now the
case in iron mining. The miner w7ould limit his efforts to raising ore from the
mine, and the smelting furnace would afford a market where the ore might com-
mand its price, which wrould be better for all parties than the method hitherto

pursued, of raising and reducing ores under one administration.

But at present there are two great obstacles to such a development of mining
in the Kooky mountain districts, and perhaps elsewhere : excessive prices of
machinery, chemicals, and utensils, resulting in a great degree from the high
rates of taxation, external and internal

;
and the cost of transportation west of

the Missouri river. The former is of universal application
;
the latter has spe-

cial reference to the interior districts of New Mexico, Colorado, and Montana,
as well as other western Territories. Except for these causes of obstruction the
gold and silver product of the United States could be readily doubled. They
will be considered with some fulness of illustration.

TAXATION.

It will be instructive in this connection to compare the taxation of Victoria,

the leading province of Australia, and the United States, premising that 10 per
cent, in addition should be added to the Victoria rates, to express the difference

of freights, interest, and insurance, over the shorter communication between
Europe and the United States. Tables have been compiled from the American
tariff of 18G7, and the latest revision of the Victoria tariff’, and arc presented in

the appendix No. V. The tariff of Victoria has been recently advanced beyond
the average of the other Australian colonies.
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Tlic taxation of Nova Scotia lias not hitherto exceeded an average on the

dutiable list of 10 per cent., although, as an incident of confederation with

Canada, it has been recently raised to 20 per centum.

Far the largest portion of the importations in Victoria are charged with a
duty of live per centum, while the average duties on the whole bulk of imports,

under the tariff of the United States, has been computed by the special commis-
sioner of revenue at 42.71 per cent.

In all the gold districts of the world, the opportunities of placer mining induce
a high price of labor; and hence the great necessity that government shall

impose the lowest rates of taxation consistent with its necessities upon machinery
and other materials or utensils, which experience has proved indispensable to the

exploration of mines. At present the burden inseparable from an ill-adjusted

revenue system is a grave obstacle to the increase of our supply,of the precious

metals.

TRANSPORTATION.

A ton of ore in California producing $10 is remunerative of capital and labor

employed; and in Canada, Nova Scotia, and the southern States it is profitable

to reduce auriferous or argentiferous rock where the average yield is $S per ton.

Yet, in the mining Territories of the Bocky mountains, on account mainly of the
cost of transportation, a lode must yield $25 average per ton to warrant its occu-

pation and improvement.

Some statements from the official records of the quartermasters’ bureau of the

War Department will illustrate the oppressive freights now imposed on the peo-
ple of the remote interior by the necessity of wagon transportation. In 1865
the cost of transportation of a pound of corn, hay, clothing, subsistence, lumber,
or any other necessary, from Fort Leavenworth to

—

Cents.
Fort Riley was 2. 46
Fort Union, the depot for New Mexico 14. 35
Santa F6, New Mexico 16.85
Fort Kearney 6.44
Fort Laramie . 14.10
Denver City, Colorado 15.43
Salt Lake City, Utah 27.84

The cost of a bushel of corn purchased at Fort Leavenworth and delivered

at each of these points was as follows

:

Fort Riley - - $2 79
Fort Union 9 44
Santa Fe 10 84
Fort Kearney 5 03
Fort Laramie 9 26
Denver City 10 05
Great Salt Lake City . 17 00

To the last point none was sent.

During the fiscal year ending June 30, 1863, the Quartermaster General
estimated the cost of transportation of military stores westward across the plains

as follows

:

1. Northern and western route

:

To Utah and posts on that route
2. Southwestern route

:

To Fort Union, New Mexico, and posts on that route $1, 301, 400
To posts in the interior of New Mexico 138, 178

Cost of the transportation of grain on above routes, where the grain was delivered by con-
tractors, and the transportation entered into the price paid the same yean

:

1. Utah route $2,526,727 68
2. New Mexico route 697,101 69

Cost of transportation of military stores actoss the plains same year by government trains

:

1. Utah route $34,600
2. New Mexico route 166,730

$1, 524, 119 00

1, 439, 578 00

3, 223, 829 37

201, 330 00

6, 388, 856 37Cotal by contract and government trains
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Under date of April 18, 1866, General M. G. Meigs, Quartermaster General,

furnished the following unofficial statement

:

The distances to the northwest are great ; the interior and local transportation as costly.

The use of the Missouri river, however, will enable the government to place a large part of
its supplies upon the upper waters of that river, by taking advantage of the summer rise,

and thus the extent of land transportation will be reduced ; but, until the Missouri valley

itself is settled, the navigation will continue to be slow and perilous. Steamers are now
obliged to stop from day to day to cut green cottonwood or drift-wood upon the banks, and
a trip.to the upper Missouri is a season’s work. Many boats are wrecked ; some are caught

by the falling waters and compelled to winter on the upper river. Insurance to Fort Benton,

the head of navigation, costs 20 per cent. ; and the government has this year been obliged

to engage freight from St. Louis to Forts Berthold and Union, old trading posts now about

to be occupied by troops as military posts, at $5 per 100 pounds, or $100 per ton. Fort
Union is, in a direct line, 330 miles below Fort Benton ; by the river the distance is probably
one-half greater. From Fort Union the supply of the troops and posts throughout Montana
and the districts supplied from the east will be by wagon trains. On the well-travelled and
well-guarded routes of the central and southwestern overland trails the cost of this transport-

ation by contract last year averaged 45 cents per ton per mile. The contracts for the present

year are at much lower rates, but in the remote districts of the northwest such favorable

rates cannot be expected as yet. The distance from St. Louis to Fort Benton by river is

estimated at 3,450 miles by river men. The cost of transportation of freight to that point is

$350 to $400 per ton. From St. Louis to Helena, a town of 4,000 inhabitants, which has

sprung into being in Montana within the past year, the estimated cost of transportation of

freight by the river and wagon trail is $500 to $600 per ton.

Within the last two years the construction of the Union Pacific railroad has

contributed to the reduction of the aggregates paid for freight, although the

wagon rates are not materially diminished. In 1866 the rates from the Missouri

river to northern Colorado, Nebraska, Dakota, Idaho, and Utah were $1 45; to

southern Colorado, Kansas, and New Mexico, $1 38, with an addition from Peat

Union, in New Mexico, to posts in that Territory, in Arizona, and western Texas,

of $1 79 per 100 pounds per 100 miles. The total number of pounds trans-

ported was 81,4S9,321, or 40,774.10 tons, at a cost of $3,314,495.

A prominent citizen of Montana authorizes the following statements of the

amount paid annually by the government of the United States and by the people

of Montana for transportation. During 1867 there were 40 arrivals of steamers

by the Missouri river, averaging 150 tons of freight, an aggregate of 6,000 tons.

An equal quantity was delivered by wagons from the west and south. He esti-

mates that the average charges for freight and insurance were 25 cents per

pound, which, on 12,000 tons, would be not less than $6,000,000. If the pop-

ulation cf Montana is 30,000, this would be $200 per capita
;

if the population

is 60,000, as sometimes claimed, $100 per capita. A merchant is deprived for

seven months of the year of the use of his capital—a very considerable loss of

interest. In addition, the unavoidable expenses of travel, incident to the busi-

ness of the country, is an immense tax. A trip to the eastern cities, or to the

Pacific coast, requires a direct expenditure of $1,000. It is estimated that 20

such journeys weekly are already incident to the intercourse of the people with

the business centres of the country
;
and if so, another million must be added to

the account of transportation expenses. The wonder is, notwithstanding the

richness and productiveness of the Montana mines, that such a burden can be

borne, while the effect upon prices can be readily conceived.

This statement of the amounts paid for transportation in Montana will not

seem improbable when it is remembered that $13,000,000 in gold was paid in

1863 for transportation, eastward from San Francisco to the State of Nevada and

Territories east of the Sierra Nevada.

The progress of population under these oppressive conditions in the mining

States and Territories of the west, gives an assurance that the construction of

an adequate railway system from the Mississippi river to the Pacific coast would

be attended with such an extension of settlements as would justify the immediate

reduction of rates of transportation to one-third of those now prevailing. A
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large saving to the government upon its unavoidable movement of men and sun-

plies would also follow.

When in 1853 the initiative of Pacific railroad exploration was presented to

the United States Senate, resulting in a congressional appropriation of $150,000
for the purpose, attention was directed to three routes—the northern, the central,

and the southern. Legislation has followed in behalf of one, the central, not so

much from any demonstration of greater feasibility, but because the mineral dis-

coveries of the interior, followed by population, suggested the selection. The,
same causes are now active on the two other routes. Discoveries, not only of

gold and silver, but of coal, iron, lead, and salt, diversify the map of the Rocky
Mountain region everywhere within our boundaries

; and an emigration from the

Pacific coast meets the Atlantic column even upon the great plains, which are

drained by the Missouri, the Platte, and the Rio Grande.

The necessity of more than one route between the Mississippi States and the

Pacific coast will appear from an enumeration of the railroad lines which are

indispensable to the commerce between the Atlantic and interior States. These
are seven well-defined thoroughfares : 1. From Portland, by the Grand Trunk
to Detroit, and thence with a traverse of the State and lake of Michigan to

Milwaukee and La Crosse. 2. By the New York Central, the Great Western,
of Canada, and the Chicago and Northwestern railroad, to Prairie du Chien.
3. By the New York and Erie, the lines of Ohio and Indiana south of the great

lakes, and the Illinois Central, to Galena. 4. The Pennsylvania Central and
its western connections to Rock Island. '5. The Baltimore and Ohio, by way
of Cincinnati to St. Louis. 6. From Richmond, through the Cumberland val-

ley to Memphis. 7. From Charleston and Savannah, traversing the States of

Georgia, Alabama, and Mississippi, to Vicksburg and New Orleans. All these

highways are thronged and prosperous, and, with the wonderful impulse to colo-

nization and commerce induced by mining investments, the period seems to have
arrived when a wise statesmanship is fully justified in proposing a westward
extension of continental communications upon the following lines

:

First. Through the southern tier of States, on or near the parallel of 35°,

which is central to the region of cotton, the sugar cane, and the vine, and which'

will be supported by the populations of Louisiana, Arkansas, Neosho, (or the

territory occupied by the Cherokee and Choctaw Indians,) Texas, New Mexico,

Arizona, Sonora, and southern California. This may bo called the gulf route

from its relations to the gulfs of Mexico and California.

Second. The central, which is now in course of construction on the average

latitude of 40°, with its present prestige and aid from the federal government
)

the speedy construction of this road may be anticipated in 1870. If in opera-

tion at the present moment the road would be financially successful. All the

resources of Kansas, Nebraska, Colorado, Utah, Nevada, and, in a great degree,

of Missouri and California, are pledged to such a result.

Third. The lake, route, hitherto designated in congressional debates as the

northern Pacific route, connecting the western coast of the great lakes and the

navigable channel of the Columbia river by the most direct and feasible com-
munication with which the Territories and future States of Dakota, Montana,
Idaho, and Washington, as well as the States of Minnesota and Oregon, are

identified.

A few illustrations will be given of the possibilities of State aid in behalf of

such improvements without involving permanent financial burdens.

When, 10 years ago, India was exhausted, by a mutiny of the native popu-

lation, and its suppression after a desperate struggle, a railway system, pene-

trating the whole of the peninsula of Hindostan, was deemed essential to its

military occupation, and the government of India offered a guarantee of five

per cent, on the stock required to construct and equip not less than 5,000 miles

of railroad. The total amount of capital raised under this guarantee to April 1,
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1867, was £67,254,802
;

but of this amount the government liability has
already ceased upon <£42,584,649, the roads constructed with that sum not only

paying dividends of five per cent, to the stockholders, but a surplus for reim-

bursement of previous advances by government. Four thousand miles of rail-

road have thus been assured to India, and so wisely are the securities adjusted

that this immense boon to the people will not be attended by permanent burdens
to the finances of the province. With the aid of these communications India

hopes to rival the United States in the production of cotton.

The province of Victoria, in Australia, has incurred a debt of <£10,000,000
in the construction of railways, from which the total gross revenues in the year

1865 amounted to £717,162, almost sufficient, after the deduction of current

expenses, to discharge an interest of six per centum on their cost of construc-

tion. The reduction of the rates of transportation from Melbourne to the gold
districts of Ballarat and Bendigo, is far greater than we have ventured to antici-

pate from the construction of railroads through the western Territories of the

United States.

In Belgium the state is a great railway proprietor, and the state railway is

the largest source of national revenue. It was the first work of the kind
ever undertaken by a government, or on so grand a scale by any proprietary.

The act by which it was decreed passed in 1834, and in 1835 the line was open
from Brussels to Malines. In 1S44 the entire length—560 kilometres—was
completed. It produced to the State a gross revenue in 1863 of 31,750,000
francs, or £1,270,000, and a net revenue of 16,000,000 francs, or £640,000.
Other lines have been leased by the state, and there are altogether open 1,906

- kilometres, equal to 1,191 English miles; of which 748 kilometres, or 467
English miles, are in the hands of the state, and the residue worked by com-
panies. It is calculated that in the year 1884 the net revenue will amount to

24,000,000 francs, or £960,000, per annum, or enough to pay the then reduced
(through the sinking fund) interest of the national debt. As each’ conoeded
railway lapses gratuitously to the state in 90 years from the period of its con-

struction, the entire system will, by the efflux of time, become national property.

The growth of the railway system of France dates from the year 1840, pre-

vious to which there were but few lines in France. For a time the idea was
entertained of making all the railways which were to be built state property,

but in the end it was determined and settled by the law of June 11, 1842—mod-
ified in 1858, 1859, and 1863—that the work should bo left to private compa-
nies, superintended, however, and, if necessary, assisted in their operations by
the State. The French railways at present are almost entirely (the exception
being to the amount of less than 200 miles) in the hands of six great companies.
The length of lines held by each of these companies on January 1

, 1867, was
as follows : Paris, Lyons, and Mediterranean, l,994f miles; Eastern of France,

l,559f miles; Orleans, l,829f miles; Western of France, 1,051^ miles; North-
ern of France, 728 miles, and Southern of France, S27i miles. The six sys-

tems combined had thus, in 1867, an aggregate of 7,989-f miles in operation.

The conventions agreed on between the government and the railway companies
in the years 1S5S, 1859, and 1863 were carried into effect on January 1 , 1865.
By these conventions the government guarantees 4 per cent, interest and 65c.

for a sinking fund
;
altogether, 4f. 65c. per cent, on the capital expended in the

construction of a certain number of lines classed under the collective title of new
work, (:nouveau rcseau.) The sum to be expended by the six great companies
was estimated -at 7,100,000,000 francs, and the works executed and grants made
by the government at 1,640,000,000 francs, being in round numbers about nine
milliards of francs, of which there remain only about 2,500,000,000 francs to be
expended. It is expected that in the course of about half a century the com-
panies will be able to divide their surplus receipts with the government, while
at the expiration of the 99 years’ leases granted to the railway companies the
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railways will become the property of the State, wliicli will gratuitously receive

the total amount of the receipts, which, if estimated at only from 350,000,000

to 400,000,000 francs, will pay the full amount of the interest on the national

debt.

Of the Prussian railways six lines (the most important that from Frankfort-

on-the-Odor to Konigsburg and the Russian frontier, 101 German miles long)

are State property
;
seven others are under government control, having been

partly constructed bv State loans or subventions; and the rest (about two-thirds

of the whole) in the hands of private companies. The State railways form an

important source of public revenue. In the financial estimates for the year 1865

the general receipts of the state railways were stated at 14,197,000 thalers, and

the expenditure at 7,386,300 thalers, showing a surplus of 6,360,700 thalers, of

which latter the sum of 467,700 thalers was derived from the Lower Silesian

railway, 4,000 thalers from the Berlin junction, 566,600 thalers from the East-

ern, 294,500 thalers from the Westphalian, and 256,700 thalers from the Saar-

bruck. From the above surplus of 6,360,700 thalers the sum of 4,SS9,257

thalers wTas deducted to pay off loans and debts contracted for railway purposes,

leaving a net balance of 1,471,443 thalers towards defraying the general expenses

of the State.

The total length of railways in the former kingdom of Hanover amounted to

550 English miles in 1863. The gross receipts of the same in the year ending

July 1, 1863, was d£S38,0S5, and the net revenue <£419,754. The whole of

these lines are State property.

The public debt of Wurtemburg has more than doubled within the last 20

years, owing to the establishment of the railway lines of the kingdom, the whole

of which, without exception, are State property. According to an official return

published June 30, 1860, there had been expended at that period, both for rail-

ways and steamers, a sum of 42,824,956 florins, or <£3,568,746. As the capital

was borrdwed at from 31 to 4| per cent., and the net incomes of the railways,

all expenses deducted, and making allowance for wear and tear, amounted to

between six and seven per cent., the investment so made contributed consider-

ably towards lightening the burdens of the tax-payers. The length of the lines

given to the traffic amounted on October 15, 1863, to 266 English miles; but

this did not complete the whole network of railways which is expected to be
finished by the end of 1867.

All the railways of Baden are property of the State, giving a dividend on the

capital expended of above six per cent. The accounts of the income and expen-

diture of the State railways, as well as the post office and steam navigation on
the Lake of Constance, are not entered in the general budget, but form a spe-

cial fund.

Further illustrations of the railroad policy of Spain, Austria, and Russia

might be adduced, showing the advantages of a comprehensive and well-guarded

system, by which the credit of the state is in the first instance made available

for the exigencies of construction, and, with the great resulting benefits to the

people, soon becomes capitalized to the relief of the public treasury. There is

no finer opportunity for an enlightened statesmanship than to utilize these Euro-
pean precedents in the interest of a national system of railways west of the Mis-

souri river, but the province of this report will hardly admit of more than a
bare suggestion, waiving advocacy or details.*

TREASURE PRODUCT OF THE WORLD.

The year 1848, or the epoch of the gold discovery in California, may be
selected for a general statement of the amount of precious metals available for

* The statistics of European railways are compiled from a London pxrblication, “The
Statesman’s Year Book for 1868,” by Frederick Martin.
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the uses of currency and the arts. M. Chevalier estimates the amount as

•SS,500,000,000, of which one-third was gold. An eminent English authority,

Mr. M. W. Newmarch, states the probable quantity held in Europe and Amer-
ica at that date to be $6,800,000,000, with a similar proportion of silver to gold.

The difference between these estimates, or $1,700,000,000, may be accepted as

a moderate statement of the quantities of gold and silver in those countries of

Asia and elsewhere which have not been closely related to European and Amer-
ican commerce.

Since 1848 the average production of the world has amounted to $200,000,000,

but the proportions of gold and silver have been reversed
;
fully two-thirds of

the aggregate being gold. The treasure product of 1867 is slightly increased

above this average, and may be briefly stated as follows

:

Gold. Silver. Total.

United States $60,000,000 $15,000,000 $75,000,000
Mexico and South America 5, 000, 000 35, 000, 000 40, 000, 000
Australia 60,000,000 1,000,000. 61,000,000
British America. . . 5, 000, 000 500, 000 5, 500, 000
Russia - 15,000,000 1,500,000 16,500,000
Elsewhere 25,000,000 2,000,000 27,000,000

Total 170,000,000 55,000,000 225,000,000

A brief analysis of the reasons for this estimate will be given.

The commissioner upon the mineral statistics of the Pacific slope has pre-

sented, in his general communication to the department, sufficient details of the

treasure product of the United States, and the causes of its decline in compar-

ison with former years.

In regard to Mexico and South America, Humboldt estimated the annual pro-

duce of the mines of Spanish America at the beginning of the present century

to bo $43,500,000. This amount v7as increased from 1800 to 1809, fully reach-

ing $50,000,000 per annum, but in the last-mentioned year the contest began
which terminated in the dissolution of the connection between Spain and her

American colonies. The convulsions and insecurity arising out of this struggle,

the proscription of the old Spanish families to whom the mines principally

belonged, who repaired with the wrecks of their fortunes, some to Cuba, some
to Spain, and some to Bordeaux and the south of France, caused the abandon-

ment of several of the mines and an extraordinary falling off in the amount of

their produce. There are no means of estimating the precise extent of this

decline, but, according to Jacob, who collected and compared the existing infor-

mation on the subject, the total average produce of the American mines, inclu-

sive of Brazil, during the 20 years ending with 1829 may be estimated at

$20,000,000 a year, being less than half their produce at the beginning of the

centurv.
«/

The discovery of new mines, and the greater cheapness and more abundant

supplies of quicksilver obtained from California, have conspired, with other

causes, to increase the produce of the South American mines, until, in 1867,

they have nearly reached the productiveness of 1800
5
and the above estimate

of their produce may be distributed as follows :

Mexico
Peru
Bolivia

Chili.

Other parts

$23, 000, 000
6

,
000

,
000

2, 000, 000
5.

000.

000
4.

000.

000

40, 000, 000

The latest aud most satisfactory authority upon the production of Australia

consists of a memorial from representatives of the different colonies' to the home
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government upon postal communications between Australia and tire mother

country, dated April 1, 1867, in which occurs a table of exports of the associ-

ated colonies during I860, giving the item of gold as follows :

Victoria . - , . £6, 190, 317

New South Wales 2, 647, 668
New Zealand - 2, 226, 474
Queensland 101,352

Total 11,165,811

It is a remarkable fact that the single colony of Victoria produced, in 1852,
a gross amount of 6614,866,799, far exceeding the entire aggregate from all the

Australian colonies at this time. New South Wales, in 1852, produced
663,000,000 also in excess of the present productions of that colony. New
Zealand has recently gone far to supply the deficiencies, and other gold fields

are in course of discovery, and hence the foregoing aggregate of $61,000,000,
adding to the exports of the different colonies about $6,000,000, may be
accepted as a probable statement of the Australian treasure product.

The annual production of Russia was stated, in 1S58, by J. R. McCulloch,
in a treatise upon the precious metals, to be 87,500,000 francs, or 663,500,000,
slightly exceeding the foregoing estimate. Late discoveries of placer mines
upon the Amoor, in eastern Siberia, will probably lead, during 1868, to large

additions to the annual average hitherto prevailing.

Mr. McCulloch estimated the total supply of gold and silver in 1858 as

follows

:

America, excluding California * . $45. COO, 000
Asiatic Russia . : 17,500,000
Europe 7,750,000
California 70, 000, 000
Australia 55, GOO, 000

105, 250,000

If to this amount we add $25,000,000, representing the production of Japan,
China, India, Polynesia, and Africa, the total amount will be $220,250,000.

Great uncertainty attends the question of the probable production of the pre-

cious metals in the countries last named, described by M. Chevalier as “coun-
tries imperfectly accessible to the commerce of the world.” The French econo-
mist does net materially differ from the estimates of McCulloch in regard to

America, Europe, and Australia, finding a total value of $202,000,000 for the
year 1865; but his estimate of the oriental product far exceeds any English or

American opinion upon that subject. For instance, he presents the following
table

:

Africa . .

.

India
Polynesia
China
Japan....

$7, 000, 000
5, 500, 000

17.000, 000

31.000.

000
15.

000.

000

Total 75, 500, 000

M. Chevalier thus obtains the annexed aggregate for the entire product of

the globe after 1848 and before 1865 :

Europoan and American : $202, 000, 000
Asiatic and African 75, 500, 000

Total 277, 500, 000
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He supplements this statement by the total quantity which from 1848 to 1864,

or during 17 years, was placed at the disposition of the world

:

Silver $1,100,000,000
Gold . 3, 000, 000, 000

Total 4,100,000,000

Except lor the high estimate of Asiatic production there will be no material

dissent from the foregoing conclusions of M. Chevalier. All modern experience

indicates that the era of placer mining is soon terminated and must have long

since passed away in Asiatic countries. There is little evidence of elaborate

methods either of alluvial or mechanical mining, and the sum of $25,000,000
per annum is therefore submitted instead of $75,000,000 as the production of

gold and silver beyond the great mining centres.

If we grant the accuracy of M. Chevalier’s estimate of the total amount of

gold and silver in 1848, and assume that the sum of $250,000,000 per annum
will be the average annual production from 1848 to 18S0, it will then require

the period between those dates, or 30 years, to duplicate the world’s supply of

precious metals.

The activities of commerce and the developments of human industry, accel-

erated beyond all former precedent by the progress of the arts, will probably

prove sufficient for the absorption of this vast quantity of the precious metals

without convulsion of prices or values. The cotton trade with India transferred

within seven years $500,000,000 almost entirely in silver. The extension of

railways and the construction of works of irrigation in India have absorbed

another $500,000,000 of English capital, and there are evidences that the accu-

mulations of European and American wealth are henceforth to be diffused under

ample international guarantees over all the continents. If so, there wall be

ample room and demand for any apparent excess of the precious metals.

Europe and America will substitute gold for silver as money, while Asia will

probably continue to absorb silver for many years to come, before the ratio of

currency to population now existing in Europe shall extend over the eastern

world.

A brief statement will illustrate the extent of the oriental demand for the

precious metals, which, now mostly confined to silver, will hereafter, or as soon

as the world shall desire it, extend to gold. India, in 1857, had a circulating

medium of $400,000,000 for the use of a population of 180,000,000, or $2.22

per capita. France lias a population of 38,000,000, with a money supply of

$910,000,000, or $24 per capita. Suppose China, Japan, and the other indus-

trious populations of Asia to be in the situation of India, and that the current

of bullion since 1853 has supplied the Asiatics with $3 per capita, there yet

remains a difference of $21 per capita before the monetary level of France is

attained, demanding a further supply of $21 per capita over a population of

600,000,000, or not less than $12,600,000,000.

The railway system will soon connect Europe and Asia, and constitutes a

most important agency for the transfer of capital and distribution of money
among the populations of the eastern continent. Since the suppression of the

Indian mutiny an English writer estimates that more than .=£100,000,000 sterling

have been added to the currency and reproductive capacity of India, mostly

from England, in the construction of railroads and canals. There were 3,186

miles of railway in operation in 1865, having cost $86,000 per mile, and having

been constructed with the aid of a guarantee of five per cent, to stockholders

by the province of India. The system for which the government indorsement

is already given will be 4,917 mile3 of railway, at an estimated cost of

<£77,500,000. These roads will relieve the government of liability when their

earnings reach £25 per mile per week, a point which tlio leading lines have
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nearly readied, and which all are destined to attain. Such is the success of

Indian railways that their connection with Europe by the valley of the Euphrates,

and their extension into China, will probably be accomplished within the next

10 years. By that time Russia will have undertaken a railway from Moscow
to Pekin through southern Siberia—a great trunk line that would soon justify a

series of southern lines penetrating central Asia over those leading caravan

routes which have been the avenues of Asiatic commerce for centuries.

If an investment of $430,000,000 in 5,000 miles of railway is financially sue

ocssful in Hindostan at this time, it may bo anticipated that a population of

180,000,000 will warrant the enlargement of the system within the present

century fully four-fold, which would be only a fifth of similar communications
required and supported by an European or American community. Suppose such

a ratio of railway construction extended over China,, central and western Asia,

and Siberia, it would be only one mile for every 9,000 people, while in the

United States there are 36,000 miles for 36,000,000 people, or a mile to every

thousand
;
and yet the Asiatic ratio, moderate as it is, presents the startling

resultof 66,000 milesof railroad constructed by the expenditure of $5,676,000,000.
Such a disbursement of European accumulations in Asia would go far to diffuse

not only the blessings of civilization, but any excess of production from the gold

and silver mines of the world.

In Australia a railway has been constructed from Melbourne to the Ballarat

gold fields, 380 miles, at a cost of $175,000 per mile, which pays a net profit

nearly equal to the interest on the immense investment. It is difficult to estimate

the amounts destined to be absorbed for railways in all the -continents, under
the direction of the great powers of the world-—projected, constructed, and admin-

istered by the wealth and intelligence of America, Russia, England, Germany
and France.

GENERAL OBSERVATIONS.

It is deemed expedient to reserve for a subsequent report the detailed state-

ments of mining enterprises east of the Rocky mountains. Many of the organi-

zations for quartz mining in Colorado and Montana yet await the results of

scientific investigations into the best methods of reducing the ores of gold and
silver

;
while in the Alleghany district other causes have intervened to postpone

a large number of mining operations. .The summer of 1868 will doubtless supply

the materials of a full and comprehensive report upon this topic.

The act of July 26, 1866, extending facilities for acquiring titles to mineral

lands, marks a most important epoch in the progress of mining enterprise upon
this continent. Secretary McCulloch, in his report of 1865, suggested that the

principle of pre-emption, so long applied to the sale of agricultural lands in the

west, should be extended in favor of the holders of claims to gold and silver

mines on the public domain. A bill to this effect was furnished to .Senator

Sherman, which, after much discussion, was matured into the act of July 26,

1866. Under the careful instructions of the Commissioner of the General Land
Office, this legislation has been received with great favor on the Pacific slope.

By its provisions freedom of exploration, free occupation of government lands

for placer mining, a right to pre-empt quartz lodes previously held and improved

according to local customs or codes of mining, the right of way for aqueducts or

canals, not less essential to agriculture than to mining, and the extension of the

homestead and other beneficent provisions of the public land system in favor of

settlers upon agricultural lands in mineral districts, have been established as

most important elements for the attraction of population and the encouragement

of mining enterprises. The Commissioner of the Land Office has carefully

analyzed this enactment, and greatly facilitated its execution by a circular

recently issued. The spirit of the legislation under consideration is in the interest

of actual settlement and occupation, and adverse to absentee ownership for merely
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speculative purposes of mining- properties. It will probably be necessary to

supplement the act in question by some general revision of the local mining-

customs, which, although generally founded on the Spanish code so long in use

in Mexico, are often incongruous and obscure.

The most practicable and economical methods of desulphurizing the refractory

ores which characterize tire Atlantic mines having been made by the Secretary

a special subject of inquiry, no effort will be made on the present occasion to

anticipate its progress and conclusions.

I beg leave to renew a former suggestion, that the metalliferous localities of

the Alleghanies south of the Potomac river shall be carefully explored under
national auspices.

Hon. Hugh McCulloch,
Secretary of the Treasury

JAMES W. TAYLOR.
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APPENDIX.

SECTIOI I.

ARTESIAN WELLS
[Extract from a geological reconnoissance of Arkansas, by David Dale Owen, in 1859’-’G,0.]

It may be useful and interesting in this place to say a few words in regard to a few indi-

vidual artesian wells of particular interest, either on account of their great depth, their large

diameter, or the great volume of water which they afford.

One of the most interesting artesian wells bored in the valley of the Ohio is that sunk by
Messrs. C. J. and A. B. Dupont, in the city of Louisville, This well is three inches in the

bore, and 2,086 feet deep. The water flows from this well at the rate of 330,000 gallons in 24

hours, or 264 gallons per minute, with a mechanical force equal to a 10-horse power steam
engine. The water rises by its own pressure, when confined in tubes, 170 feet above the

surface. When the whole force of the water is allowed to expend itself on the central jet, it

is projected 100 feet, settling down to a steady flow of a stream 60 feet high at the above rate

of 330,000 gallons in the 24 hours. The water is perfectly clear of a temperature of 7G£°
Fahrenheit, the year round. It is highly charged with mineral properties, being a strong

saline, sulphuretted water, similar in its composition and medical properties to the celebrated

Kissinger waters of Bavaria, and the Blue Licks- of Kentucky. This well was commenced
in April, 1857, and completed in 16 months.
The well bored by Mr. William II. Belcher, of St. Louis, was commenced in 1849, and in

1853 was 1,590 feet deep, at which depth a copious stream of “sulphur water issues,” which
is said to be -similar in its properties to the Blue Lick water of Kentucky.

This well was commenced as a cistern, at the surface of the ground, 14 feet diameter ; at

30 feet deep, 6 feet diameter;, thence it diminishes to 16 inches diameter, at 78 feet deep.

The bore is then 9 inches, and this diameter is continued to 457 feet ;
thence to the depth of

1,509 feet it is 3-J inches.

At 550 feet, at the top of a limestone, the water became salty ; 200 feet below this, in a
layer of shale, the water contained !-$• per cent, of salt. At 965 feet, below a bed of bitumin-

ous marl, the water contained 2-j- per cent, of salt. The hardest rock was a bed of chert, at a

depth of 1,179 feet, and 62 feet, thick. In this rock the water contained 3 per cent, of salt.

This well was commenced in the spring of 1849, and reached its depth of 2,199 feet on the

12th of March, 1854. During these five years the work was at times intermitted for months,
so that the time actually employed was only 33 months, and cost about $510,000. There is a
constant flow of water from this well of 75 gallons per minute.
Three artesian wells have been bored at Columbus,' Ohio. The first was carried 110 feet;

but not reaching the rock, was abandoned, the quicksand coming in in such quantities that

they could hot exclude it by tubing.

The second well was tubed down 54 feet, with cast-iron piping, six inches interior diameter.
The boring was then continued to the rock, 122 feet. Wrought-iron pipes of smaller size

were forced down, but broke at the second joint from the lower end. The pipe was with-
drawn, and a pump let down, when the well wa§ found to be cleared of obstructions to the
rock. The reamer was then sent down, and went freely till at the depth of 100 feet it began
to rub. The pump wras then sent down ; the well had become filled jvith sand and gravel 66
feet, and after prolonged labor, it was ascertained that the sand ran into the well as fast as it

could be taken out. Various contrivances were resorted to to stop this obstruction, but
without effect; so that, on the 4th of November, 1857, this boring was also abandoned. A
contract was now made on the 4th of November with Mr. Fleming Spangler to bore a new
well, with the understanding that he was to tube it into the rock within 18 or 20 days, or
receive no pay.
The new well was commenced by sinking a pit, and cribbing it down with circular crib-

bing, which, on the 16th day of November, reached the depth of 29 feet. After considerable
labor, by alternate boring and tubing, Mr. Spangler finally succeeded on the 31st of January,
1858, in penetrating the limestone rock 248 feet, at a depth of 371 feet from the surface. He
then contracted to bore to the depth of 1 ,000 feet from the surface for $1 50 per foot, having
thus far averaged about five to six feet in the rock-borings per day.
A vein of sulphur water was struck at 180 feet on the 22d of December, 1857. The borings

were continued, with occasional cessation of labor, up to the 11th of December, having then
reached a depth of 1,858 feet/without, however, up to that date having reached any consid-
erable body of artesian water, and it is probable from the details of the borings that they
will have to go from 300 to 500 feet more through blue limestones, marly shales, and Ken-
tucky river marble-rock, before reaching the porous sandstones, in which there is the best
chance of obtaining a body of water.
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In the valley of the Ohio, the two great reservoirs of artesian water are the two great
porous sandstones, alternating with and resting on the shales, which form the impervious
layers that hold up the water. One of these great sandstone series constitutes the mill-stone
grit at the base of the coal measures

; the other, the lowest fossiliferous sandstones and cal-
ciferous sand-rock, subordinate to the blue limestone and Kentucky river marble-rock of the
west.
The water obtained in the first of these reservoirs is almost invariably a strong brine ; in

the latter, so far as experience goes it is a mineral water, strongly charged with a variety of
saline substances, and impregnated with sulphuretted hydrogen gas ; hence, though the two
first artesian borings, cited above, were eminently successful, as far as obtaining a large
body of mineral water was concerned, yet they may bo considered entire failures, as far as
obtaining a body of pure water fit for manufacturing purposes, or domestic use.
Both these water horizons exist in Arkansas ; in fact, the millstone grit, as already stated,

has a most extraordinary development in that State, and many localities have been, and will
hereafter be recorded, where profitable brines might be obtained in this geological formation,
by a judicious selection of locality, and well conducted, systematic borings.

There are also other water horizons in the southern counties of Arkansas, which can be
reached by borings through the tertiary and cretaceous format : ons; but, so far as experience
goes, artesian waters obtained therefrom will be more or less charged with mineral matter.
As we have some of the records of an artesian well sunk through equivalent formations at

Charleston, South Carolina, it may' be well in this place to give a few of the statistics of this

boring.

Few wells have presented as many difficuties, or called for greater skill and perseverance
in the engineer. The surface soil is loose sand for 20 feet, the lower half of which is satu-
rated with water ; next a stiff, compact clay, about 40 feet thick, also water-bearing. At 60
feet, firm marl commences, alternating with some rock more or less indurated, in all 150 feet
thick. Below this occur the cretaceous strata, differing but little lithologically from the
layers ot the tertiary formation above

; both formations being alternations of firm marl,
sandstone, and loose sands, alternating with layers of hard limestone, seldom containing less

than 20 per cent, of carbonate of lime. Fifty-four rocks, varyjng from 2 to 10 feet each, and
measuring in the aggregate 250 feet, were penetrated by the boring. Cast-iron tubes, six
feet interior diameter, were sunk 80 feet to exclude superficial sands : but these gradually
worked their way down, and continued to flow under the bottom of the tube. Finally, how-
ever, the solid rock Was reached at 230 feet. But even here the difficulties did not end

;

for, under each solid rock, quick or loose sand generally occurred, and flowed into the well,

so as often to fill it up, and sometimes almost instantly, 60 to 100 feet. Large chambers
were thus formed under many of the rock strata. Sometimes, in the morning, the well would
be found filled 50 to 100 feet, and even 140 feet, with sand. At 700 feet, so much sand con-
tinued to flow in as to render it impossible to proceed, and there was no resource but to tube
down into it and through it, and to do this the well had to be reamed out to a larger size, thus
taxing the ingenuity of the engineer severely to overcome all the various obstacles to success.
At J,U20 feet the sands again came in, so as frequently to fill up the well 100 feet; but the
difficulty was finally overcome by retubing with larger wrought-iron tubes, which were sunk
to 1,102 feet, and the boring continued 43 feet lower, or 1,145 feet. The temperature at 900
feet was 82^° Fahrenheit.

Subsequent to this date, the Charleston well rvas sunk to the depth of 1,250 feet, and
yields 30,000 gallons of water in 21 hours, which rises 10 feet above the surface. Another
has now been commenced at the same place, 12 inches in diameter, and has already reached
the depth of 1,000 feet.

On the 22d of April, 1857, an artesian well was commenced at Lafayette, Indiana, and,
after sinking to the depth of 216 feet, a vein of water finally overflowed the well on the 18th
of February, 1858. The boring was then continued to the depth of 230 feet. Great delay
and an unnecessary cost of $1,000 were incurred, in consequence of one of the cast-iron pipes
breaking in being forced into its place. This well delivered on the 3d of September one wine
gallon of mineral water in 15. 8 seconds, which is equal to a discharge of 1,468 gallons in 24
hours, sufficient, if the surplus water be properly saved, for all the purposes of a first-class

watering place. This mineral water contains, according to Dr. C. M. Wetherill, 400 grains
of solid matter to the gallon. For an analysis of this water, I refer the reader to the report
on this well, made by G. ,M. Wetherill, Ph. D., M. D.
The well from which, the name Artesian was originally derived was bored more than a cen-

tury ago at Aire, in Artois, in France, and has flowed steadily ever since. The -water rises

11 feet above the ground, and supplies nearly 250 gallons per minute.
The Grenelle well, at Paris, was commenced in 1834 and completed in 1841, at which time’

the rod suddenly descended several feet, and shortly after the water rose to the surface in vast
quantities. For the first 50 feet the boring was 12 inches in diameter, which was reduced to

nine inches, and then carried to a depth of 1,100 feet; a further reduction was made to seven
and a half inches, until the depth of 1,300 feet was reached ; and a final diminution to six

inches, till the termination of the well at 1,806 feet. From the completion of the well to the
present time there has been a steady flow of over 500,000 gallons in 24 hours, of a tempera-
ture of 81° Fahrenheit.

3 T
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The Kissinger well in Bavaria is 1,878 feet; the last 138 feet the boring passes through
rock salt. From this well 100 cubic feet of water gushes forth every minute. The water
contains 3-J per cent, of salt.

The artesian well at the Bois de Boulogne is over 39 inches in diameter. This well was
bored by a peculiar drill, weighing about 3,500 pounds, managed by a grapple, which opens
as it descends, and then closes, when it is raised by means of a parallelogram connected at

the angles with two cords reaching up to the top of the well, where they may be managed
with the hand, or by means of machinery. The drill below is constructed with seven teeth
of cast steel, fitted to drive into the bed of rock, or abrade it. The drill has a shank by
which it may be seized and lifted. The whole is worked by a 24 to 30 horse-power engine.
The grapple closes at the bottom, seizing the handle of the drill, then rises with the drill

several feet, opens, and lets the drill fall. Thus the drill rises and falls 20 or 30 times a
minute. After working 12 hours, the rods are taken out, the sand pump let down, and the
sand and mud withdrawn, and the rods, grapple, and drill again let down and set to Work.
To work this apparatus requires only six men, and the cost of working is about $3 per foot.

In 1857, this well had reached a depth of 1,427 feet, and they hoped in October to reach
the main source of water below the chalk.
In the month of May, 1 858, the French engineer, M. Jus, commenced boring an artesian well

in the Sahara desert, Africa, in the province of Constantine ; and on the 19th of June a jet of
water of about 1,000 gallons per minute flowed from the bowels of the earth, at a tempera-
ture of 61°. 24 Fahrenheit. The joy of the inhabitants was unbounded when they witnessed
this extraordinary spectacle, and caused them to regard a people who could bring about such-
a marvel as to cause water to gush forth from the arid desert as truly beings of a superior race.

Subsequently four other wells were bored in the desert: one at Temakin, yielding eight
gallons per minute ; one in the oasis of Tamelhat, which gave 120 litres of water per minute:
one in the oasis of Sidi Nached, yielding 4,300 litres of water from the depth of 54 metres,
the oasis having been, completely ruined by drought; one also in Oum Thior, which yields
108 litres of water per minute ; and a sixth well has been sunk at Shegga.
A remarkable artesian well was bored at Bourne, in England. The borings passed through

two strata of limestone, with qther intervening strata, to the depth of only 92 feet. The bore
is only four inches, and this supplies the town through mains and smaller pipes and plugs
for fires, the pressure being sufficient to throw water over the buildings. It delivers 557,009
gallons per day. It rises at the town hall 39 feet.9 inches.
These are a few of the statistics of some of the most interesting artesian wells both in this

country and in Europe
;
they give some details of the cost, mode of boring, and difficulties

to be encountered, that will be interesting and useful to the readers of this report.

The conditions necessary to the successful boring of an artesian well are

:

First. A fountain head more elevated than the locality where the boring is to be undertaken.
Second. A gentle inclination or moderate dip from the fountain head towards the locality

of the well.

Third. Alternations of porous and impervious strata, beneath the drainage of the country.
The fountain head need not be in the immediate vicinity; on the contrary', it is often far

distant—40 to 100 miles or more. If it forms the elevated rim of a large basin, from which
the strata dip in all directions towards its centre, it. is all the more favorable for artesian
borings within that basin. If the geological formations form a synclinal fold or trough, the
fountain head being on the anticlinals of the ridges more or less parallel, this is also a favora-
ble position for artesian borings.

The flow of water from the fountain head, held up by the impervious strata beneath, and
permeating the porous superincumbent layers, may be arrested, however, even without such
a structure of the country, by being dammed up by local barriers, which may either be imper-
vious fissures, cutting the strata more or less at right angles, or extensive faults filled up with
clay, which is a very common occurrence.
A steep or high angle of inclination of dip is always an unfavorable structure of country,

because in such situations the water flows away beyond the reach of artesian borings, which
must necessarily cut the strata at such an acute angle as to pass through only a few layers
of rock. Without a knowledge of the internal structure of the geological formations which
lie deep-seated, very little clue can be obtained to the selection of a favorable locality by a
simple inspection of the physical condition of the surface of the country. For instance, a
perfectly level plain, with no hills in sight, may be more favorable -for artesian wells than an
undulating country, simply from the fact of its having a higher fountain head.
The third condition mentioned above, namely, alternation of porous and impervious strata,

is almost everywhere to be met with.
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SECTION II.

LIGNITES OF THE WEST.
[Abstract from report of E. V. Haytlen, United States geologist for Nebraska, to Commissioner of General

Land Office, from Silliman’s Journal of March, 1808.]

The construction of the Pacific railroads across the continent is bringing about the dawn
of a new era in the progress of the west. Already has the Union Pacific railroad, from
Omaha, struck the first range of the Rocky mountains, more than 525 miles west of the Mis-
souri river. The earth is now called upon more earnestly than ever before to yield up her
treasures of gold, silver, copper, iron, and mineral fuel, and the existence of the last two
minerals in the west, in workable quantities, is one of the most important practical ques-.
tions of the day. It is my purpose in this article merely to state briefly some observations
made last autumn in regard to the lignite deposits of Colorado and Dakota Territories. The
details will be given more fully in the final report of the geological survey of Nebraska, now
in progress of preparation.

The discovery that large deposit^ of “stone coal,” as it is often called by travellers, existed
in various portions of the west is by no means a new one at the present time. The lignite

beds of the upper Missouri were noticed by Lewis and Clark, 1803 and 1804, those of
Laramie plains by Fremont, 1842, and those of the Raton mountain region by General
Emory as far back as 1848. But the intense interest with which they are regarded now, as
a source of fuel to the vast stretch of fertile but almost treeless plains, has been created anew
by the advancing westward wave brought about by the construction of those great national
highways. The fact, also, that the coal deposits of Iowa and Missouri are restricted in area,

and the coal limited in quantity, and in most cases inferior in quality, and that west of
these States it may be said that there is no true coal at all, renders any source of fuel in
the far west a matter of the greatest importance. In the valley of the Missouri river and the
Yellowstone there are numerous beds of tertiary lignite, varying from a few inches to seven
feet in thickness. These formations have been described many times, and until the Northern
Pacific railroad is carried through that region they widi remain of little practical importance.
But the Union Pacific railroad is now in progress of construction through the lignite deposits
of the Laramie plains, and the Union Pacific railway, eastern division, and the branch from
Denver to Cheyenne City, will pass through those of Colorado, so that if the lignite beds
and iron mines of this region are of such a character as to be of economical use, the time for

their demand has already come.
My examination of the geology of the State of Nebraska, during the past season, failed to

develop.any workable beds of coal within the limits of that State. My attention was then
directed to the great lignite deposits of the Laramie plains. I found the lignite of excellent
quality in beds from 5 to 11 feet thick, and I estimated the area occupied by this basin at

5,000 square miles. Its most eastern limit is about 10 miles east of Rock creek, a branch of
the Medicine Bow river. Outcroppings have been seen all along Rock creek, Medicine Bow,
on Rattlesnake Hills, on the North Platte, Muddy creek, all along Bitter creek, Ham’s Fork,
Echo Canon, and all along Weber river, nearly to Great Salt lake, showing that one con-
nected series of deposits covers this whole area. The lignite taken from the beds oq Rock
creek is from the outcroppings, yet it burns with a bright red flame, giving out a good degree
of heat, leaving scarcely any ash, and is quite as desirable fuel for domestic purposes as -any
wood. It is non-bituminous, exhibits just a trace of sulphured of iron, which, decomposing,
gives a rusty reddish appearance to the outcrops, and there, are seams of jet, 1 to 12
inches in thickness, which looks much like cannel coal, and is thus termed by the miners.
The Union Pacific railroad will pass directly through these great coal fields, and as most of

the freight will go westward for many years, the cars on their return can be loaded with this

lignite, thus to be distributed through Nebraska at a cost much less than that of wood at the

present time. There are also indications of an abundance of iron ore in the vicinity of these

deposits, and the Union Pacific Railroad Company contemplate establishing rolling mills in

the Laramie plains at no distant period.

The next point visited was South Boulder creek, the Marshall mines, which are probably
the most valuable in the west. I made a pretty careful examination of these mines, as they
have been wrought for four or five years. An average of 50 tons is taken from this place

daily and sold at Denver, at prices varying from $12 to $15 per ton. The beds are at the foot

of the mountains, and dip to such an extent as to expose the whole series, 11 in number,
varying from 5 to 13 feet in thickness, so that we have from 30 to 50 feet at least of solid

lignite. This is the most favorable locality for studying the strata enclosing the lignite that

I have ever met with in the wrnst, and this is due to several causes, the principal of which is

their proximity to the base of the mountains, by which they are elevated at a moderate angle.

The following somewhat remarkable section is approximately correct, at least

:
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45. Sandstone, gray and rather coarse grained.

44. Drab clay.

43. Lignite.

42. Drab clay.

41. Lignite.

40. Drab clay.

39. Sandstone.

38. Drab clay.

37. Lignite.

36. Drab clay.

35. Sandstone.

34. Drab clay, 10 to 12 feet.

33. Sandstone.

32. Drab clay.

31. Lignite.

30. Drab clay.

29. Sandstone.
28. Drab clay passing up into sand three feet.

27. Lignite, 5 feet.

26. Drab clay, 5 feet.

25. Sandstone, 14 feet.

24. Drab clay, 3 feet.

23. Lignite, 7\ feet.

22. Drab clay, 5 feet.

21. Sandstone, 20 feet

20. Drab clay, 3 feet.

19. Lignite, 7 feet.

18. Drab clay, 3 feet.

17. Sandstone, 40 feet

16. Drab clay, 3 feet

15. Lignite, 5 feet.

14. Drab clay.

13. Sandstone.
12. Drab clay.

11. Lignite.

10. Drab clay.

9. Sandstone.
8. Drab clay.

7. Lignite, 5 feet.

6. Drab clay.

5. Gray and yellowish gray sandstone.

4. Drab clay, 3 feet.

3. Lignite, 11 to 13 feet.

2. Drab clay, 4 feet.

1. Fine yellowish grit indurated cretaceous

beds, 1, 2, 3, 4, &c.

The thickness of the beds is given when it could be obtained with any degree of accuracy.

It is barely possible that beds 6 to 13 feet inclusive have been broken down from the sum-

mit of the upheaval just beyond and thus displaced. The inclination of the strata from 1 to

16 inclusive is 8° east, and the cleavage of the beds of lignite is vertical and exactly parallel

with the dip. From 13 to 29, inclination is 40°, and the remainder 35°. Lignite beds 38

and 42 have not yet been tested, and very little is known of them. They have been exposed

in the search for iron ore. The summit of the hills above all these beds in the section is

covered with a large thickness of superficial drift material, which undoubtedly conceals

many other beds which properly belong to the section. Mines have been opened on Coal

creek, three miles south of Marshall’s mines, but they have been abandoned loi the piesent.

Another has been opened about 20 miles south of Cheyenne City, on Pole creek. I he drift

began with an outcropping of about four feet eight inches in thickness, inclination 1 2 east.

The lignite grows better in quality as it is wrought further into the eaith, and the bed, by

following the dip 200 feet, is found to be five feet lour inches thick, and the lignite is sold

readily at Cheyenne City for $25 per ton. The beds are so concealed by a supeincial dint

deposit that it is difficult to obtain a clearly connected section of tho rocks. A section across

the inclined edges of the beds eastward from the mountains is as follows

:

7. Drab clay passing up into areno-calcareous grit composed of an aggregation of oyster

shells, ostreasuhtrigonalis.

6. Lignite, 5 to 6 feet.

5. Drab clay, 4 to 6 feet.

4. Reddish rusty sandstone in thin laminae, 29 feet.

3. Drab arenaceous clay, indurated.
2'. Massive sandstone, 50 feet.

1. No. 5 cretaceous, apparently passing up into a yellowish sandstone.

The summit of the hills near this bed of lignite is covered with loose oyster shells, and

there must have been a thickness of four feet or more almost entirely composed of them.

Tho species seems to be identical with the one found in a similar geological position in the

lower lignite beds of the upper Missouri, near Fort Clark, and at the mouth of the Judith

river, and doubtless was an inhabitant of the brackish waters which must have existed about

the dawn of the tertiary period in the west. No other shells were found in connection with

these in Colorado, but on the upper Missouri well-known fresh-water types exist in close

proximity, showing that if it proves anything it rather 'affirms the eocene age of these lower

lignite beds. These lignite beds are exposed in many localities all along the eastern base of

the mountains, and from tlie best information I can secure I have estimated the area occu-

pied by them north of tho Arkansas river at 5,000 square miles. According to tho explora-

tions of Dr. John L. Le Conte during the past season, which are of great interest, these

same lignite formations extend far southward into New Mexico, on both sides of the Rocky

mountain®] Specimens of lignite brought from the Raton mountains by Dr. Le Conte resem-

ble very closely in appearance and color the anthracites of Pennsylvania. It is probable

that no true coal will ever be found west of longitude 96°, and it becomes, therefore, a most

important question to ascertain the real value of these vast deposits of lignite for fuel and

other economical purposes. Can these lignites be employed for generating steam and smelt-

ino-ores? In regard to the lignites in the Laramie plains I have as yet seen no analysis,

but specimens are now in the bands of Dr. Torrey, ol New York, for that purpose. Speci-
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mens from Marshall’s mine on South Boulder creek were submitted to Dr. Torrcy by the Union
Pacific Railroad Company for examination, with the following result

:

Water in a state of combination, or its elements 12. 00'

Volatile matter expelled at a red heat, forming inflammable gases and vapors 20. 0!)

Fixed carbon . 59. 20

Ash of a reddish color, sometimes gray 2. SO

100 . 00
'

A specimen from Coal creek, three miles south, yielded similar results

:

Water in a state of combination, or probably its elements, as in dry wood 20. 00'

Volatile matter expelled at a red heat, in the form of inflammable gases and vapors 10. 30

Fixed carbon -
5

58.70

Ash, consisting chiefly of oxyd of iron, alumina, and a little silica 2. 00

100. 00

The percentage of carbon is shown to be in one case 59. 20, and in the other 58. 70, which

shows at a glance the superiority of the western lignites over those found in any other por-

tion of the world. Anthracite is regarded as so much superior a fuel on account of the large

per cent, of carbon, and also the small amount of hydrogen and oxygen. The bituminous

coals contain a large percentage of hydrogen aud oxygen, but not enough water and ask to

prevent them from being- made useful, but the calorific power ot lignite is very much dimin-

ished by the quantity of water contained in it, from the tact that so valuable a portion of the

fuel must be used in .converting that water into steam.

The day of my visit to the Marshall coal mines, on South Boulder creek, 73 tons of lig-

nite were taken out and sold at the rate of $4 a ton at the mine, and from $12 to $16 at Den-

ver. This lignite is somewhat brittle, but has nearly the hardness of ordinary anthracite,

which it very much resembles at a distance.

In some portions there is a considerable quantity ot amber. I spent two evenings at Mr.

Marshall’s house burning this fuel in a furnace, and it seemed to me that it would prove to

be superior to ordinary western bituminous coals and rank next to anthracite for domestic

purposes. Being non-bituminous, it will require a draught* to burn well. It is as neat as anthra-

cite, leaving no stain on the fingers. It produces no offensive gas or odor, and is thus supe-

rior in a sanitary point of view, and when brought into general use it will be a great favorite

for culinary purposes. It contains no destructive elements, leaves very little ash, no clink-

ers, and produces no more erosive effects on stoves, grates, or steam boilers than dry wood.

If exposed in the open air it is apt to crumble, but if protected it receives no special injury.

Dr. Torrey thinks there is no reason why it should not be eminently useful for generating

steam and for smelting ores..

Throughout the intercalated beds of clay at Boulder creek and vicinity are found masses

of a kind of concretionary iron ore, varying in size from one ounce to several tons in weight.

This iron ore is probably a limonitc, commonly known under the name of brown hematite or

brown iron ore. It may perhaps be lound in the state ot carbonate of iron when sought

for beyond the reach of the atmosphere. These nodules or concretionary masses, when

broken, show regular concentric rings, varying in color from yellow- to brown, looking some-

times like rusty yellow agates. It is said to yield 70 per cent, of metallic iron. The first

smelting furnace ever created in Colorado was established here by Mr. Marshall, and he

informed me that for the production of one ton of pig iron three tons of the ore, 200 pounds

of limestone, and 130 to 150 bushels of charcoal are required. Over 500 tons of this ore

have been taken from this locality, and the area over which it seems to abound cannot be

less than 50 square miles. Indications of large deposits of iron ore have been found in

many other localities along the line of the Pacific railroads, and if the mineral fuel which is

found here in such great abundance can be made useful for smelting purposes, these lignites

and iron ore beds will exert the same kind of influence over the progress of the great west

that Pennsylvania exerts over all' the contiguous States. When we reflect that we have from

10,000 to 20,000 square miles of mineral fuel in the centre of a region where for a radius of

600 to 1,000 miles in every direction there is little or no fuel either on or beneath the surface,

the future value of these deposits cannot be overestimated.

• The geological age of these western lignite deposits is undoubtedly tertiary. Those on

the upper Missouri have been shown to be of that age, both from vegetable aud animal

remains, and in the Laramie plains I collected two species of plants, a populus and a plan-

tanus, specifically identical with those found on the upper Missouri.
rlke simple fact that

cretaceous formations Nos. I, 2, 3, 4, and 5 are well shown all along the foot of the moun-

tains and that No. 5 presents its usual lithological character, with its peculiar fossils, within

15 miles of Marshall’s mines ;
also that at the mine 2, 3, and 4 are seen inclining at nearly

the same anode and holding a lower position than the lignite beds, is sufficient evidence that

the strata enclosing the lignite beds are newer than cretaceous. A few obscure dicotyledo-

nous leaves were found, which belong rather to tertiary forms than cretaceous.

The connection of the lignite deposits on the upper Missouri has been traced uninterrupt-

edly to the North Platte, about 80 miles above Fort Laramie. They then pass beneath the

White river tertiary beds, but reappear again about 20 miles south of Pole creek, and con-
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tinue far southward into New Mexico. Near Red Buttes, on the North Platte, it seems also

probable that the same basin continues northward along the slope of the Rocky mountains,

nearly or quite to the Arctic sea. Whether or not there are any indications of this formation

over the eastern range into the British possessions I have no means of ascertaining, but the

Wind River chain, which forms the main divide of the Rocky Mountain range, exhibits a
great thickness of the lignite tertiary beds on both eastern and western slopes, showing con-

clusively by the fracture and inclination of the strata that prior to the elevation of this range

they extended uninterruptedly in a horizontal position across the area now occupied by the

Wind River chain. Passing the first range of mountains in the Laramie plains we find that

the Big Laramie river cuts through cretaceous beds Nos. 2 and 3; continuing our course

westward to Little Laramie, a branch of the Big Laramie, and No. 3 becomes 50 to 150 feet

in thickness, filled with fossils, Ostrca congesta, and a species of Inoceramus. At Rock creek,

about 40 miles west of Big Laramie river, the lignite beds overlap the cretaceous, but in

such a way as to show that the more inclined portions have been swept away by erosion, and
that the red beds and carboniferous limestones once existed without break and in a horizon-

tal position across the Laramie range prior to its elevation.

I cannot discuss this matter in detail in this article, but the evidence is clear to me now
that all the lignite tertiary beds of the west are but fragments of one great basin, interrupted

here and there by the upheaval of mountain chains or concealed by the deposition of newer
formations. All the evidence that I can secure seems to indicate that there are no valuable

beds of lignite west of the Mississippi in formations older than the tertiary.

SECTION III.

MINERAL RESOURCES OF THE TERRITORY OF MONTANA.
[By W. S. Keyes, M. E.]

The Territory of Montana is, saving the recently acquired Alaska, the newest and most
remote of the -subdivisions of the domain of the United States. Its form is very nearly

exactly a right-angled parallelogram, the irregularity of the figure occurring on the south-

western border, where the territorial limits are coincident with the main chain of the Cceur
d’Alene and Bitter Root mountains. Its northern boundary is latitude 49°, being the

dividing line between the British and American possessions. Its longitudinal extension, with
Dakota on the east and Idaho on the west, embraces 12 degrees, viz: from 27° to 39° west
of the meridian of Washington, while its southern boundary is marked, excepting a small

portion on the extreme southwest, by the 45th parallel of north latitude.

Historical.—Our first authentic description of that portion of the continent, of which
Montana now forms a part, is due to the labors of Captains Lewis and Clarke, two officers

of the regular United States army. They were despatched, at the beginning of the present

century, under the auspices of the general government, to explore the far northwest, which
was then, and has remained until quite recently, almost a terra incognita. With infinite

patience they surmounted all the natural obstacles in their pathway ; climbed the snowy
ranges ; sought out the passes in the mountains ; descended in canoes all the principal

streams, and pursued to their sources by far the greater number of their tributaries; passed
some years among the Indians

;
gave names to all the rivers, by far the larger proportion

of which are still retained ; described the fauna and flora—in a word, all the animal and
vegetable life, so exhaustively that their descriptions, parfectly accurate more than 60 years

ago, are in every essential particular as truthful to-day.

Again, we have the results of the labors of Captain Bonneville, who explored these regions

some 30 years subsequently to Lewis and Clarke. The graphic pen of the late Washington
Irving compiled from these observations a most admirable and interesting volume.
More recently we have the report of Governor Isaac I. Stevens, who, in the years 1853,

1854, and 1855, made a careful survey of the passes of the Rocky mountains, with a view
to determine the practicability of a northern route for a railroad to the Pacific. Lieutenant
Mullan, one of the members of the party, established a wagon route from Fort Benton, on
the Missouri river, to Walla-Walla, on the Columbia river, in Washington Territory. The
distance between these points does not exceed 650 miles, and with this, comparatively
speaking, trifling land portage we unite by navigable streams the waters of the Pacific ocean
and those of the Gulf of Mexico.

Up to May 26, 1864, on which date the organic act creating the Territory was approved by
Congress, Montana was embraced within the jurisdiction of Idaho, whose laws still remained
in force until the assembling of the first territorial legislature at Bannock, December 12, of

the same year. During the interregnum no advantage was taken or sought to be taken of
the technical irregularity of administering in Montana the laws of Idaho—a fact which bears
eloquent testimony to the integrity and high character of the first settlers. Subsequently,

when the fame of its rich placers had been noised abroad, the Territory became flooded with
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an immigration of ruffians, notorious desperadoes, and cutthroats, the refuse of the Pacific
States and Territories. Encouraged by impunity, their leaders sought and obtained such
positions in the lower executive ranks of the government that justice against any member or
members of the band having its ramifications throughout the entire mining regions was
practically impossible. The people enduring “until longer endurance ceased to be a virtue,”
were impelled to the formation of a “vigilance committee.”

This organization, which still exists, finally triumphed over the lawless desperadoes who
infested the country ; hung some and banished others, until life and property in Montana
were as safe if not safer than in the more settled portions of the United States. The civil

law and its expositors are now able, unaided, to fulfil to the utmost the behests of justice
and to stifle at once, if not entirely prevent, any recurrence of such outrages as led to the
formation of a committee of vigilance.

The name of the Territory is derived directly from the Spanish, in which language the
word “montana” signifies “ mountain,” while the aboriginal designation in the Snake dia-

lect, viz: “ Toi-abe shock-up,” “land of the mountain,” likewise bears testimony to the
broken character of its surface.

Area.—According to J. L. Corbett, chief engineer, the area of the Territory is 146,689.35
square miles, equal to 93,881,184 acres. Compared with the older and settled portions of the
United States, Montana is nearly as large as the State of California, somewhat more than
half the size of Texas, nearly three times that of New York, two and one-half times that of
the six New England States combined, four times that of Kentucky, and 110 times that of
Rhode Island.

The proportion susceptible of cultivation in the several counties is, according to the same
authority, as follows

:

Counties. Meadow. Arable. Terrace land.

Gallatin _ 32, 000
21,000
23, 000
52, 000

96, 800
18, 500
31.200
25, 300

78, 000

195, 040

39, 000
91,200

114,000

1, 592, 250
34, 500
45, 400
38, 000

372, 400

64, 000

44, 000

28, 000
35, 000

152, 800

38, 0C0

Madison
Deer Lodge

Beaver Head \
Jefferson

85, 000

377,800
j

2,521,800 446, 800

Being a grand total of 3,346,400 acres, which gives a proportion of little more than l in 30.

In the absence of the official returns of the surveyor general, these figures must be taken
only as reasonable approximations.

Discovery of Gold.—None of the earlier exploring parties seem to have observed or

even predicted the probability of finding the precious metals in any of the far northwestern
Territories. Professor Dana, it is true, mentions in 1842 the occurrence of certain gold-

bearing talcose and micaceous shists on the Umpqua river, in southern Oregon, and like-

wise stated that similar rocks had been found on the banks of the Sacramento river, in Cali-

fornia. Saving the Indians, the inhabitants of these regions consisted of a few trappers and
a small number of Catholic missionaries. The latter, from their intelligence and cultivation,

were the only persons likely to have noticed the geological significance of the rocks, drift,

and alluvium ; but even had they been well aware of the existence of gold and silver—and
this, on the authority of Father De Smet, was indeed the case—it is highly improbable that

they would have laid much stress on the advantages to accrue from their development.

These self-denying pioneers of civilization have ever shown themselves to be the only body
of men who, within the domain of the United States, have been able to tame the savages

and introduce among them the arts of peace. Strictly upright in their commerce with the

aborigines, they have succeeded in obtaining their confidence, and while the houses of the

settlers are set in flames, and themselves and their families fall a prey to the tomahawk, these

missionary establishments always remain intact.

To Mr. Granville Stuart, an old resident and careful observer, we are indebted for the fol-

lowing facts in regard to the early history of gold-seeking in what now constitutes Montana:

It seems that one Francois Finlay, commonly known as “Benctscc,” a halt-breed, from the Bed Bivcr of

the North, in British territory, had for some time worked in the placers of California. Becoming dissatis-

fied with that country, lie found his way back again to the vicinity of his former home. He arrived in Mon-
tana, arid was tl& first person to discover on Gold creek a few particles of fine float gold. This creek is

situated in Deer Lodge county, on the western slope of the Bocky mountains, and is one of the minor trib-

utaries of the Hell Gate river, whoso waters flow ultimately into the Pacific ocean. Probably from a lack

of provisions he did little more than superficially prospect the locality. Ho performed, however, enough

work to entitle him to the honor of discovery.

Subsequently, in May, 1858, James and Granville Stuart, Thomas Adams, and Bcesc Anderson prospected

on Gold creek, finding as high as ton cents to the pan, equalling about' one-half cent to the pound of earth.

This party, few in numbers and continually annoyed by the Blackfeet Indians, who persistently stole their
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horses, and being, moreover, misapplied with the necessary tools and provisions, likewise abandoned, for

t-lie moment, anylurtlier search.

Two years later, namely, during the summer of 1860, one Henry Thomas, called “Gold Tom,” or “Tom
Gold Digger,” set' up on Gold creek three small sluice-boxes which he had himself roughly hewed out of
green timber. With these rude implements he succeeded, unaided and alone, in collecting from $1 50 to

$2 per day. His was the first actual mining in that part of Washington Territory now Montana. Becom-
ing dissatisfied with the reward of his labors, he kept industriously prospecting all oyer the Territory, and,
strangely enough, Ms favorite camping' ground was near the location of the present city of Helena, in whose
immediate vicinity were found, subsequently, some of the richest placer deposits ever worked.

It remained, however, for others than “Gold Tom” to unearth the precious dust whose resting place had
been so often pressed by his footstep. Stuart and his party had removed to the vicinity of Fort Bridger, on
the emigrant road, where they lived as traders, until, in 1860, tHey concluded to return and thoroughly inves-

tigate the affluents to the valley of the Deer Lodge. They prospected during 1861, and found several
favorable localities. It was not, however, until 1862, and after they had received from Walla-Walla, 425
miles distant, both tools and lumber, that the first string of ton real sluices was set up and worked. In the
mean time they had communicated the news of their discovery to a relative at Pike’s Peak, as Colorado was
then called. Hence resulted a considerable exodus of miners, who began to arrive in Deer Lodge about June
20, 1862, The new comers discovered the pincers at Pike’s Peak gulch, Pioneer gulch, «foo. From this time
forward the immigration of gold seekers rapidly increased in volume. Many, becoming bewildered among the
pathless hills while searching for the Deer Lodge, discovered other and valuable placers. At present there
remains scarcely a mountain gorge or sequestered ravine but has been prospected more or less thoroughly
from mouth to source.

For several months anterior to the segregation of the Territory from Idaho the people gov-

erned themselves. Far away from any settled habitations, a little handful of hardy mining
adventurers, they still found time, amid the excitements of gold-mining, to take such steps

as have finally secured the fullest liberty combined with an entire subservience to law. They
discovered the placers at Bannock, began the development of Alder gulch, and laid the

foundation of Virginia City, now the capital of Montana, months before the arrival of any
territorial officials.

Population.—The present population of the Territory maybe estimated to be about 24, 000
souls. This total has been arrived at from the reports of thedifferent assistant assessors of

internal revenue, who have received instructions to make an informal approximate census.

Mr. N. P. Langford, the efficient United States collector and one of the pioneers of Montana,
is of the opinion that the number of inhabitants has remained very nearly constant from the

fall of 18.64 up to and including the present year, and has probably, during that interval,

never fallen below 21,000.

We may, by s ill another method, obtain a reasonable approximation, corroborative of the

foregoing, viz., by an examination of the vote cast in September of the present year. Local
causes combined with political excitement, caused the casting of an unexpectedly large and
probably full vote. The eight counties into which the Territory was originally divided, not
including Big Horn, polled a total of very nearly 12,000 votes. In this number are included

the votes of the soldiers performing volunteer service against the Indians, all the colored

votes, and also those which were rejected from the count by reason of informality. Hence,
multiplying the full vote by two, we have a total population of 24,000, corresponding with
that reported by the assistant assessors. In support of this multiple, which may by some be
deemed unreasonably small, it may be alleged that the Territory is barely four years old, that

the first settlers were of that migratory class who have neither home nor family, and that

women and children are but just beginning to form an appreciable percentage of the popu-
lation. On the approach of winter, many whose summer exertions have returned a profit,

and who, likewise, are unwilling to endure the comparative stagnation of the cold season,

emigrate either to the east or west. Returning spring, however, brings back as many if not

more than departed, eager to begin or to renew the toilsome yet fascinating pursuit of the

gold hunter.

Physical Geography.—The most prominent feature of the physical geography of the

Territory, particularly in the western or ore-bearing regions, is the gentleness of the acclivi-

ties and the absence of sharply projecting volcanic peaks. To the traveller passing over the

summit of the Rocky mountains, on the road hither from Utah, this fact is vividly impressed
upon his attention, as forming a most striking contrast to the enormous outflow of basaltic

lava extending from Port Neuf canon, in Idaho, more than 200 miles, quite to the crests of

the main chain. We observe, also, oven on the highest of the hills, great strata of washed
and rounded boulders, loosely bound together by a granitic detritus. We find, further, quite

high up on the mountains, lakes of greater or less extent, whose formation was evidently

owing to the blocking up of some primeval gorge by means of glacier-borne boulders.

Indeed, in one of the valleys tributary to the Deer Lodge the former location of such a lake

is plainly visible. Here, for centuries perhaps, the pent-up waters, swollen by the annual
melting of the winter’s snows, had, year by year, further insinuated themselves into the

opposing dike, until, with a mightier effort, they swept downwards to the plain, and piled

up in long ridges the rocks and earthy matters in their pathway.
As might be anticipated, these hyperborean regions were once the scene of long-continued

and wide-spread glacial action, the evidences of which. are perfectly palpable. A locality

of particular interest in this regard is the canon of Rattlesnake creek, which takes its rise

in the Bald mountain, northwest of the town of Argenta, in Beaver Head county. Here
there are exposed upon the surface great slabs of quartzite, polished to the smoothness of

glass, with fine parallel striatious marking the course of the glaciers. At a point about half
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a mile below the town a large mass of this roclc appears, which is remarkable for its brilliant,

deep mahogany color and perfect polish.

The lower ranges and foot-hills of the Rocky mountains are made up almost entirely of
rounded, rolling hills, having a substratum of drift and covered with a rich alluvium. They
afford conclusive evidence of the vast and continuous wearing effect, not only of the prim-
eval glaciers, but also of the melting snows and rains which for centuries on centuries have
swept downwards from the main range.
Some very fine examples of morains are to be seen in the vicinity of Diamond City, on the

eastern side of the Missouri. Great boulders of granite, worn and rounded by the attrition

of the ice field, are piled up at a considerable distance from their original resting place.
Another phenomenon referable to masses of ice is to be observed in most of the larger

rivers : the shallower streams, during the intense cold of the winter, become frozen to the
very bottom, and envelope in a coating of ice many small and occasionally very large frag-
ments of rock; the great increments, caused by the melting of the snows on the mountains,
carry down numerous blocks of ice and the adhering stories. These latter are ultimately
deposited in the river’s bed, forming rapids, shoals, &c., or adding to those already formed,
and still further complicating a navigation sufficiently difficult from shiftings of the line of
the channel and from snags and sawyers.
The low lands furnish admirable sites for farming purposes, while the high plateaus are

covered with a luxuriant growth of grasses, affording an almost limitless expanse of pas-
turage. Until within a very recent period, and before the hand of civilization had begun to

seize the country for its own, vast herds of elk and buffalo found a lavish sustenance on the
countless hills and valleys, untrod by other than Indians and a few of the hardy race of
trappers.

For the purpose of description it is preferable to treat separately of the eastern and western
port ions of the Territory. The former, bordering on Dacota, is drained by the Missouri and
Yellowstone rivers and their numerous tributaries, and is, excepting the bottom lands
through which the streams flow, comparatively unknown. From such information, however,
as is available, we are justified in adopting the conclusion that it is composed of rolling terrace

and elevated table lands. The west, on the contrary, is mountainous.
The hill country, made up of the primitive and secondary rocks, is the habitus of the ore-

bearing veins; whereas the low lands, comprising, geologically speaking, more recent sedi-

mentary and drift formations, are prolific of useful rather than precious minerals. Below
Fort Benton, tlio head of navigation, on the Missouri river, and likewise on the Yellow-
stone, after it leaves the mountains we find these water deposits, consisting of clays and
sandstones, after towering far above the river banks..

Both valley systems and their subsidiary gorges are due to the eroding action of the streams
draining through countless ages from off the eastern flanks of the Rocky mountains. In the

eddies and lake-like depressions of these vast sedimentary plains the primeval forests, washed
from their mountain fastnesses, have piled trunk on trunk to the formation of very extensive

coal beds, again to be covered up by subsequent deposits of clays and sandstones. In many
places along the river banks of both these streams great beds of coal and layers of sand
stone, in color a dirty gray or yellow, are now plainly visible, still occupying the same hori

zontal positions in which they were originally deposited.

The mountains of the Territory are, as before stated, predominant in the west. They
comprise the Rocky mountain chain and its subordinate ranges, the Coeur d’Alene and
Bitter Root miruntains, &c., &c., forming a portion of the backbone of the continent, and
covering a tract of country from 300 to 400 miles wide. Within these limits are many spurs

surpassing in altitude the peaks of the main range. They give rise to numberless valleys,

generally connected together by low passes. Below Fort Benton, and in the upper central

portion of tbo Territory, between the Missouri and Milk rivers, we find two considerable

upheavals, viz : the Bear’s Paw, running nearly north and south, and the Little Rocky
mountains, having an east and west trend. Again, nearly in the geographical centre, we
find the Belt and Judith mountains, and in the south centre the Big Horn mountains, which
pass out of the Territory southwardly into Dakota.
Montana is a country pre-eminently well watered. It embraces within its confines for a

distance of 300 miles the entire eastern and part of the western water-shed of the Rocky
mountains. Draining the former, we have the great rivers Missouri and Yellowstone-

Tributary to and forming the first named, we find the Jefferson, Madison, and Gallatin,

whose waters, drawn from the far western snowy peaks, unite almost simultaneously in the

neighborhood of Gallatin City. Thence flowing unitedly in a northeast course they debouch
into the foot-hills through a precipitous gorge, denominated by Lewis and Clarke “ the gate

of the mountains.” Below Fort Benton the Marias, Judith, Muscleshell, and Milk rivers,

draining the northern and central regions, unite with the Missouri. The Yellowstone, which
with its affluents, Clark's Fork, Pryor’s Fork, Big Horn, Tongue, and Powder rivers, drains

the southern and southeastern portions, flows east and northeast, until, near the territorial

limits, in the vicinity of Fort Union, it unites to swell the volume of waters borne by the

Missouri to the Gulf of Mexico.
West of the main ridge the Hell Gate, Missoula, and Big Blackfoot rivers, flowing nearly

north-northwest, unite to form the Bitter Root, which, joining with the Flat Head further
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north, forms the Lewis Fork of the Columbia river, whose waters find their way to the Pacific

ocean.
. .

There is but one considerable body of fresh water within the territorial limits, viz : the

Flat Head lake, situated in the northwestern corner, on the western slope of the mountains,

and forming’ tho chief source of the Flat Head river above mentioned. Lying like great

troughs between the moutain ridges, and drained by the principal rivers and their countless

minor tributaries, we find five grand basins, and numberless subsidiary valleys ; four to the

east, and one west of the Rocky mountains.

The query may seem pertinent as to the motive for including in Montana rather than in

Idaho the strip of territory west of the main chain. In answer it may be stated that the

passes from east to west over or through the main ridge are more numerous, and in general

lower and less liable to be blocked up by snow than those ot the Bitter Root and Coeur d Alene

ranges. Hence for all practical purposes this magnificent valley system belongs to Montana

on the east.

This western basin, with a general course of north 40° west, conformably to the trend ot

the main range, is made up of eig'ht well-defined valleys, Jhese are separated from one

another by projecting spurs, over whose foot-hills there is an easy communication at^ all

seasons of the year. Through each and all of them there flow streams prolific of tiout. Near

the sources of these brooks and rivers, and in general over tho entire western slope, we find a

luxuriant growth of pine, fir, spruce, and cedar, affording a marked contrast to the compara-

tively sparcely timbered east.
_ .

The theory which seems most plausible to account for this difference, which is palpable

to the most unobservant when passing over the summit towards the west is, that the winds

from the far southwest, warmed by a more genial sun, and absorbing the moisture evaporated

over the immense expanse of the Pacific ocean, pour down, to nourish the trees and grasses,

copious showers of rain, which are set free by a contact, with the colder strata about the

summits of the mountains. The same winds depositing there the greater proportion of their

moisture in the form of snow, have naturally a smaller amount of rain for the foot-hills and

plains of the eastern slopes. The melting, however, of the heavy snow-fall carries down a

rich granitic detritus, and supplies an enormous yet varying increment to the numerous

tributaries to the Missouri.

Eastward of the main ridge, and stretching along the northern confines through 10°, quite

to the territorial limits, and unbroken by any considerable superficial inequalities, except

the Bear’s Paw and Little Rocky mountains, we find the long valley drained by the Marias

aud Milk rivers. Tho upper edge of this basin is embraced within the British possessions.

The major portion consists of high plateaus, rolling prairie and barren clay table lands,

denominated by the trappers and French “voyageurs” “Les Manvaises Torres, ” or Bad

Lands. These formations, barren and desolate, consist of terrace piled on terrace, marking

the limits of the great sedimentary waves which have poured downwards from the mountains.

Where such occur we find little or no timber, excepting along the river bottoms, which are

scantily supplied with a meagre growyth of cottonwood trees, lhe rivers have worn their

pathway through these deposits, and the traveller first becomes aware of their existence when,

standing upon tho edge of some precipitous chasm, lie observes the running waters hundreds

of feet below him. Only along the immediate foot-hills are to be found sufficient timber and

alluvium to invite settlement and cultivation.

Nearly in the centre of the Territory, and almost encircled by the Bear’s Paw and Little

Rocky mountains on tho north and the Belt and Judith mountains on the south, we find a

considerable basin drained by the Missouri and its tributaries, tho Arrow, Judith, and Muscle-

shell rivers, all of which flow from south to north. A large proportion of this region may
properly be embraced in the designation “bad lands.” They find their most prominent

exemplification from the mouth of the Judith river nearly as far as Fort Benton. Interspersed

among these barren clay terraces we find most curious sandstone formations eroded, by the

action of the elements, into strange and fantastic resemblances to time-worn battlements and

hoary ruins. This basin is fairly watered, and although it contains a large proportion of

worthless land, is not so uniformly uninviting as the preceding section.

To the east and southeast, and forming very nearly one-fourth of the Territory, we have

the very extensive Big Horn valley, drained by the Yellowstone and its numerous tributaries.

Less is positively known of this region than of any other portion of Montana. Hunters and

trappers
1

report the existence of wonderful falls and rapids on the upper portions of the main

stream, and beautiful lakes near its source. We have, further, the descriptions of Lewis and

Clark, who for 15 days, some 60 years ago, floated down its current, and also of a few ven-

turesome voyagers of more recent periods. None, however, treat specially of other than the

terrain bordering the river. The prevailing formation is evidently sedimentary drift, through

which the rivers have cut their pathway. It is a country as yet sacred to the buffalo, and is

pre-eminently difficult to explore owing to the determined hostility of the savages.

There is remaining the fan-like valley system above the “ Gate of the Mountains,” drained

by the Upper Missouri and its three forks, the Jefferson, Gallatin, and Madison. This region,

comprising a section of country less than 150 miles square, in area about twice the size of

the State of Maryland, is emphatically Montana. Quite in the heart of the mountains, well

watered and interspersed with fertile valleys and rolling grass-covered hills, it contains the
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chief centres of population, the most prolific placers, and a wide expanse of as yet but par-
tially developed quartz leads. Here we find the streams draining to the east and northeast

from off the eastern water-shed of the Rocky mountains. The bottom lands produce abun-
dantly the hardier cereals and vegetables’, while the hills furnish a limitless pasturage. On
the mountains and high lands, where the vein mines are to be sought, the winters are long
and of great severity. In many of the valleys, on the contrary, the snow falls so seldom
and to such an insignificant depth that horses and cattle are able to subsist during the cold
season without shelter and without care. The climate is particularly healthful, and the rare

pure air of these elevated regions—the lowest being some thousands of feet above the sea
level—conduces to both bodily and mental vigor.

Geology.—It is impossible at present to more than generally outline the main geological
features of Montana. The want of a thorough scientific investigation of its mineral resources

is just beginning to be felt, and as a knowledge of mines and mining becomes wider spread
among the community, there will be a more persistent call for such, surveys, and a better

appreciation of the significance of the primary and secondary rocks as distinguished from
drift and sedimentary deposits.

As already intimated, the formations of the Territory are marked by distinctive features in

the east and west. We may dismiss a consideration of the former as connected with useful

deposits other than carboniferous. The bad lands of these districts are prolific of fossils,

petrifactions, &c., and afford an exhaustless and, as yet, unworked field of investigation for

pure science. Drift and alluvium, spread over a wide expanse of low, rolling hills, terraces,

and prairie, unbroken by other than occasional outcrops of sandstone, make up the majority
of the east. The west, on the contrary, prolific of veins and placers, consists in the main of

granite. The waters and glaciers have, likewise, given rise to very extensive gravel deposits

merging into conglomerates of greater or less compactness. In the superficial inequalities

of the mountains we find clay schists evidently of comparatively recent formation. Gneiss,

micashist, quartzite, pitchstone, and graywacke, likewise occur as subordinate local peculiari-

ties. Talcose and reddish silicious slates, slightly charged with copper, and syenitic granite

bearing gold are to be found in the mining regions. But most prominently as an ore-bearer,

being, with granite, almost universal, we find large masses of blue, yellow, and occasionally

whitish metamorphic limestone of a distinctly chrystalline structure and highly magnesian.
This rock occurs apparently as an intercallation between dikes of quartzite and the grand
granitic substratum of the country. It forms a species of mineral belt, disconnected, how-
ever, and generally in each district of limited extent.

Montana is rich in fossils, and hence the geologic age of the various formations admit of
a reasonably easy determination. Aside from the above-mentioned prolific bad lands, there

occurs near the summit of the range back of Virginia City a very heavy deposit of fossil

shells. Individual specimens from this source are to be met with both on the surface and in

the placer washings lower down the mountain, at that point where Alder gulch begins.

Professor Swallow, State geologist of Missouri and Kansas, discovered a locality of I'ossils

in the vicinity of the copper mines at the head of the Muscleshell river, which is so denomi-
nated from the great abundance of fresh water muscle shells found on its banks. I myself
collected quite a number of fossils from the clay schists of Birch and Grasshopper creeks, in

Beaver Head county, which, through the kindness of Dr. Blatchley, have been handed for

determination to Professor Whitney, State geologist of California. The finest specimen was
presented to me by a Mr. Taylor, residing near Bannock. It consisted of the lower jaw,

incisors, and molars of some medium-sized graminivorous animal, and was in a particularly

fine state of preservation. The fossil bore some resemblance to the teeth of a mountain
sheep, an animal which, through uninterrupted pursuit, is fast becoming extinct. The fossils

from Birch creek consisted entirely of the remains,of shell fish. There was reported, in 1865,

the discovery of the head bones and the skeleton of a buffalo, almost entire. They -were

found in Grizzly gulch, near Helena, lying immediately upon the bed rock, and covered up
to a depth of 40 to 45 feet with wash gravel and alluvium. In the same year also there was
discovered, on Meagher bar, opposite the town of Nevada, in Alder gulch, the lower jaw-

bone of a member of the human family, measuring five inches from point to point of the

condyles. An inferior maxillary of these dimensions would indicate some giant individual

of an extinct species from 10-J to 12 'feet in height. At the same time and place there was
found an enormous fossil tooth, six inches long, four inches wide, and between eight and nine

inches from the crown through to the lower portions of the root. Mr. T, II. Ivleinschniidt, of

Helena, has in his possession two enormous fossil teeth, exhumed, some two years since,

from the wash, gravel of Grizzly gulch.

The discovery of these fossils in the gold-bearing drift of Montana adds another link to

the chain of evidence confirmatory of the truth of the statements of Professor Whitney,

State geologist of California, as to the age of the placers. They show conclusively that

their formation here in Montana was either coincident with, or but little subsequent to, the

advent of the mammalia, and that some of them may have been deposited even as late as the

age of man. These exuvire of extinct species of animals are preserved with the greatest diffi-

culty, not only on account of their facility of crumbling on exposure to the air, but also from

the apathy of the finders, who regard them curiously for the moment and then cast them

aside into the neglected corners of their cabins.



44 RESOURCES OF STATES AND TERRITORIES

Mining Regions.—Under this designation we embrace all placer deposits, both the super-

ficial detrital formations and the deep-lying conglomerate-like cement diggings, as well as

the infiltrated system of quartz veins. In general terms, jve may designate both slopes of

the Rocky mountains as pertaining to the mining regions.

The crests of the main chain, from the point of entering the Territory until reaching
Mullan’s Pass, in about latitude 464° and longitude 35° west of Washington, maintain a
course very nearly north 40° west. From this locality they make a sharp turn to the south-
west, and run on thus until they pass into Idaho. Within this limit the ridge is cut through
in but one place by the far western affluents of the Big Hole branch of the Jefferson river.

We find on the eastern slope two belts of ore-bearing country resembling an inverted V,
the apex of which is towards the north. The left hand belt starts from Horse prairie below
Bannock City, in the southwest ; thence passes through Blue Wing, Argenta, and an east-

ern system parallel to the Silver Bow and Butte Ciiy districts on the west, and continues
onward through Beavertown, Jefferson City, Helena, and Silver City, northwards. The
second belt commences high up in the mountains south of Virginia City; passes thence
northerly through Bamshorn, Brandon, &c., then disappears or gives but faint traces of its

presence in the alluvial valley through which passes the river Jefferson, and shows itself

again near Beavertown, from whence the two eastern belts pass northwardly as one.

West of the crests of the main range we find not only less developed but also less con-
tinuous zones of impregnation. That the points of enrichment appear to be more isolated is

owing, doubtless, to a less thorough prospecting. Further south, and drained by the west-
ernmost affluent of the Big Hole—emptying it's waters, it is true, to the east, but from its

position preferably credited to the west—we find the rich but shallow diggings centring

about French gulch, a locality long since worked over and abandoned.
Advancing northwardly we have a mineral belt just west of the crests of the main chain,

at the head of the Blackfoot river, running nearly northwest and southeast, conformably to

the trend of the mountains and corresponding to a western prolongation of the mineral belt

of Silver Bow and Butte City.

We find still another belt southward of, and having a marked parallelism with, the general
course of the Hell Gate river, bearing about west-northwest and east-southeast. This belt

embraces Gold creek, the point where gold was first discovered, and likewise its continua-

tion on the head-waters of Flint creek, where', lately, there was reported the discovery of
valuable gold-bearing quartz lodes. Hence, pursuing the same direction, we still find

evidences of gold deposits on most of the affluents emptying into the Hell Gate further

west.

The most recent attraction for the migratory, restless race of miners, is a point on the

Western slope of tke mountains far towards the northwest, and only a few miles distant from
the line of the British possessions. The particular locality is said to be between the Jocko
mission and Thompson’s river, where there are believed to be both rich and extensive depos-
its forming those species of placer mines known as gulch and bar diggings. Many people
have flocked thither, both from Montana and from the neighboring Territories. So great,

indeed, has been the exodus from certain localities that many mining camps are entirely

deserted. Whether the reported richness will be borne out by a closer examination remains
to be proven. Such migrations are of too common occurrence in the history of placer min-
ing to merit more than passing mention, except for the purpose of exemplifying a peculiar

phase of life in the mountains. Washings yielding fair average returns are abandoned on
the instant so soon as the whispered rumor spreads abroad that fabulous richness lies hidden
on the bed rock of some far-off ravine. The tireless prospector dares wind and snow in the

depth of winter to hunt up new placers, and seems to prefer such as are most inaccessible

and most dangerous to explore on account of hostile Indians. On the approach of winter
these “stampedes,” as they are called, occur most frequently. The summer has yielded its

harvests, favorable to some, but unfavorable to many, and winter begins to lock up for a six

months’ rest the watercourses wr hich are indispensable to placer mining. Hence, the prospector,

unable longer to continue his washings, starts forth to renew the chase of fortune, laden
only with pick, pan, and shovel, and an amount of provi sions measured by the length of his

purse or the soundness of his credit. Sometimes in company, but more frequently solitary

and alone, they carefully investigate such ravines, gulleys, &c., as experience or fancy may
dictate. Buoyed up by the hope of ultimately “striking it rich,” they endure every spe-

cies of hardship and privation and not unfrequently are frozen to death. Amputations of
frost-bitten hands and feet are of quite common occurrence.

This nomadic instinct, combined with practiced observation, alacrity in every emergency,
and self-reliant bravery, has moulded a face of hardy pioneers, fit instruments to subdue the

wilderness and the mountain-fastnesses. To such men are due the discovery of new mining
regions in localities where no inducement other than, the yellow dust will draw the white
man. They pave the way for oncoming civilization, and leave to others the fairest fruits of
their toils and privations. As soon as their old camping grouuds become comparatively set-

tled and self-sustaining, these children of the frontier seek other ranges and wilder solitudes.

Every fall and winter are marked by countless minor excitements and one or more gigantic

stampedes, depopulating entire districts.

Up to the summer and fall of 1865 these migratory movements were in the main confined
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to a comparatively circumscribed area, comprising what now constitutes the settled portion
of the Territory,

The superficial placers having at this time begun to show symptoms of exhaustion, natu-
rally gave rise to investigations of more distant localities. In January, 1866, a rush took
place to the mouth of Sun river towards a point some 60 miles from Fort Benton. As a
result no diggings of any value were discovered and a large number of the deluded enthusi-
asts were frozen to death. In July, of the same year, the placers of Little Blackfoot,
Nevada gulch, and the Hell Gate country, all on the western slopes, attracted considerable
attention, and remain until the present time a region of undiminished interest. In the fol-

lowing month of August there sprang up an intense excitement caused by the report of fab-

ulously rich placers in the neighborhood of Fort Lemhi, in the Salmon river country of
Idaho. In the same month a large number made their way to the Wind River mountains of
Dakota, west and southwest of the extreme southern sources of the Yellowstone. Neither of
these excitements appears to have justified expectation. That to Salmon river continued
through the winters of 1866-’67. Thousands were drawn thither, and others kept pouring
in until the disappearance of the snow late in the spring so far exposed the ground as

emphatically to disprove the illusion. Men remained for many months exposed to the cruel-

ties of a very severe winter, built up a large town, held unprospected claims at enormous
figures, and at length abandoned the country in disgust, condemning as fiercely as they had
previously unreasonably lauded it. In October also of 1866, a stampede of some magni-
tude was directed to the Saskatchawan country, 650 miles north of Helena and in the British

possessions. No diggings of importance rewarded the prospectors.

No permanent prosperity and no fixed centres of population are possible until such time as

the superficial placers have ceased to yield a prolific booty of easy extraction. The long
rows of deserted habitations, once teeming with the busy life of a flourishing mining town,
bear melancholy testimony to the inefficiency of the placers alone to lay the foundations of
permanent towns and cities. The real prosperity of a mining country may be dated from
the time when the majority of the gulches, bars, &c., are worked out, since, at such time,

the people are compelled to turn their attention to the quartz veins, which alone promise per-

manency and a lasting source of revenue to well-directed enterprise. That many adventures
terminate unfortunately

;
that vast sums are wasted through folly and ignorance, so culpa-

ble as almost to deserve to be branded as crimmal, is net to be wondered at. The art of

mining and the fundamental principles of metallurgy, as applied to the North American
mineral regions, are of too recent formation to be, even in their general outlines, at all widely
spread amongst the people. Hence, dazzled by a pursuit having as its immediate object the

representatives of vaiue in all civilized nations, viz., gold and silver, the majority of men
lose sight of those primal economical considerations which no individual of practical busi-

ness sense ever neglects or overlooks. They begin, not by counting the cost, but by rearing

brilliant imaginary superstructures on a very meagre substratum of fact, and hence the mag-
nificent proportions of the imposing edifice are in constant jeopardy from the faintest breath-

ings of hard facts and common-sense reality.

Such opinions, the result of ignorance and malappreeiation, must still continue until those

men whose lives are devoted solely to the acquirement of a practical acquaintance with min-
ing affairs shall have impressed upon the great body of the community the fundamental
maxims necessary to successful mining. These may be summed up briefly as 'follows

:

First, a reasonably large estimate of cost; and, secondly, a just estimate of the average

working yield by such process, either amalgamation or smelting, as may be determined upon
by a reliable and competent authority. Undue haste in erecting mills and machinery before

a sufficient degree of development is apparent, has been, more than any other cause, the

fruitful source of failure and disappointment. Companies organized with an insufficient

working capital, and blunderingly conducted, find their resources failing them precisely at

the moment when most needed, and many mining adventures thus prove failures even when
the mine itself is of real value.

Distribution of the various Metals and Minerals.—There seems to be no marked
segregation from one another of the gold, silver, copper, or coal bearing localities, other than

that the last mentioned is found mainly in the sedimentary formations of the east. Indeed,

the phenomenon of double veins, so called, namely, those having pure smelting ores, as

galenas, oxides and carbonates of lead on the one wall, and amalgamable noble silver min-

erals, as silver glance, stephanite, dark and light ruby silver, &c , &c., on the other, are of

not uncommon occurrence. Gold is found over a wide extent of country, the main develop-

ment of which, up to the present time, has been expended on placer deposits. Vein mining

both for gold and silver is just beginning to come prominently into notice. Gold quartz of

greater or less promise has been found in the immediate vicinity of all the localities once

celebrated for their placers, viz : near Bannock, Virginia City, Helena City, Highland, &c.,

&c. Silver ores suitable for smelting are found in the Blue Wing and Argenta districts in

the southwest, also in the vicinity of Jefferson City, in several of the districts near Helena,

and in some of the mines of Flint creek and Mill creek. Silver ores suitable for amalgama-
tion are found in Brown’s gulch, in the neighborhood of Virginia City, and across the range

in Deer Lodge county, on one of the branches of Flint creek, at Phillipsburg, &c., &c.

Copper ores, or such as carry a predominating percentage of this metal, are found among
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flie eastern foot-hills, near the sources of the Museleshell river, also in the valley of the Prickly
Pear, and west of the range near Butte City. Traces of this metal are found in nearly all

the mining districts, and a most curious formation of a true cbpper placer is observable near
Beavertovn, a short distance south of Jefferson City. The particles of pure copper, pointed,

yet apparently uncrystallized, seem, in this instance, to be held together by a species of

quartzy detritus.

We find, also, clays and sandstones superimposed and underlying the coal beds in those

places where the local peculiarities of the surface have proved favorable to sedimentary and
drift formations—that is, mainly, as before stated, in the east, but likewise among the foot-

hills and, in one or two well-known instances, quite high up on the mountains of the west.
Centres of Population.—The chief centres of population in the Territory are three,

viz : Bannock, Virginia and Helena cities. The motive of their foundation was the extent

and profitableness of the placer deposits in their immediate vicinity. And since the limit of
productiveness of the superficial placers may be determined to a degree of reasonable exact-

ness, it is necessary to establish a claim to other local resources in order to maintain in the

future the relative pre-eminence of the past.

First in the order of settlement we find Bannock City, formerly called East Bannock, in

contradistinction to another town of the same name lying to the southwest, and then like-

wise in the Territory of Idaho. The diggings were discovered in the summer of 1862 by one
John White, from Colorado. The town is situated in a narrow gorge in the midst of a series

of rolling hills. Through it there flows a considerable stream of water, called Willard’s or

Grasshopper creek, which is a tributary to one of the three chief affluents of the Jefferson
river. Considerable mining was done the year of discovery. The majority of the claims
paid well and uniformily without any surprisingly rich yields. The gold produced was of

a very high rate of fineness, coining $19 50 per ounce. One particularly clean and choice
lot, of upwards of $20,000, taken from a single claim, coined the very unusual sum of a few
cents over $20 per ounces that is very nearly as much as pure gold, which is valued at

$20 67 per ounce. The placer deposits are still an object of pursuit, although the main
reliance in the future must be the vein mines opposite to and below the town. 'The rocks of
the vicinity are granite and metamorphic limestone, carrying the ore-bearing quartz lodes.

We find some quartzite, and above the town clays and sandstones, with a considerable
deposit of alluvium along the immediate borders of the creek.

The first territorial legislature assembled here, and among its other enactments promul-
gated a series of laws determining the method of location, record, tenure, &c., of lode claims.
These laws, although in the main modelled after the miner’s customs of Idaho, which were
in force up to and for some months subsequent to the date of segregation therefrom of Montana,
were, nevertheless, altered in several minor and one or more fundamental points. The Idaho
legislature did not attempt by statutory enactment to define the rights, privileges and penalties
of the miners, but, according to the civil practice act, permitted to be brought in evidence
“ proof of the customs, usages or regulations established and in force in the mining districts,

embracing such claims and such customs, usages or regulations, when not in conflict with
the laws of the Territory, shall govern the decision of the action.” (Civil Practice Act,
sec. 576.) As showing the animus of the framers, and the opinions in vogue in Montana
at this period, it may not be inadmissible to insert these laws here.

We may premise by stating that these mid -continental Territories are stamped with the
impress of Colorado. From geographical contiguity, and the fact that the bulk of the early
immigration found its way hither from the east, it is only to be expected that the mining
legislation should show unmistakable evidences of its origin, and hence be clearly distin-

guishable from that of the west. A comparison of the two systems, in many respects funda-
mentally at variance, will be touched upon hereafter.

AN ACT relating to the discovery of gold and silver quartz loads, lodes, or lodges, and of the manner of

their location. (Approved December 2G, 18G4.)

Be it enacted by the legislative assembly of the Territory of Montana
,
That any person who may hereafter

discover any quartz lead, lode, or ledge, shall bo entitled to one claim thereon by right of discovery, and
one claim each by pre-emption.

Sec. 2. That in order to entitle any person or persons to record in the county recorder’s office of the
proper county,, any lead, lode, or ledge, cither of gold or silver, or claim thereon, there shall first be discov-
ered on said lead, lode, or ledge a vein or crevice of quartz or ore, with at least one well-defined wall.

Sec. 3. Claims on any lead) lode, or ledge, either- of gold or silver, hereafter discovered, shall consist of
not more than 200 feet along the lead, lode, or ledge, together with all dips, spurs, and angles emanating or
diverging from said lead, lode, or ledge, as also 50 feet on each side of said lead, lode, or ledge, for working
purposes : Provided

,
That when two or more leads, lodes, or ledges shall be discovered within 100 feet of

each other, cither running parallel or crossing each ether, the ground between such leads, lodes, or ledges
shall belong equally to the claimants of said leads, lodes, or ledges, without regard to priority of discovery
or pre-emption. •

Sec. 4. When any loads, lodes, or ledges shall cross each other, the quartz, ore, or mineral in the crevice
or vein at the place of crossing shall belong to and be the property of the claimants upon the lead, lode* or
ledge first discovered.

Sec. 5. That before any record shall be made, under the provisions of this net, there shall be placed at
each extremity of the discovered claim a good and substantial stake, not less than five inches in diameter,
said stake to be firmly planted or sunken in the ground, extending two feet above the ground

;
that upon

each stake there shall be placed, in legible characters, the name of the lead, lode, or ledge, and that of the
discoverer or discoverers, the date of discovery, and the name of each pre-emptor or claimant, and the
direction or bearing, as near as may be, of his or her claim; said stake and the inscription thereon to
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be replaced at least once in twelve months by the claimants on said leads, lodes, or ledges, if torn down or
otherwise destroyed.
Sec. 6. Notice of the discovery or pre-emption upon any lead, lode, or ledge shall bo filed for record in the

county recorder’s office, of the county in which the same may be situated, within fifteen days of the date of
the discovery or pre-emption

;
and there shall at the same time be an oath taken before the recorder that the

claimant or claimants are each and all of them bona fide residents of the Territory of Montana; and there
shall be deposited in the recorder’s office, either by the discoverer or some pre-emptor, a specimen of the
quartz, ore, or mineral extracted or taken from said lead, lode, or ledge, which said specimen shall be prop-
erly labelled by the recorder .and preserved in his ofiice.

Sec. 7. That any person or persons who shall take up or destroy, or cause the same to be done, any of the
said stakes, or who shall in anywise purposely deface or obliterate any part or portion of the writing or
inscription placed thereon, shall be deemed guilty of a misdemeanor, and upon conviction thereof before
any court of competent jurisdiction, shall be punished by a fine of not more than §1,000 or imprisonment in
the county jail not more than 90 days, or by both such fine and imprisonment.

Sec. 8.' "That the amount of ground which may be taken up upon any lead, lode, or ledge, in addition to
the discovery claim, shall be limited to 1,000 feet along said lead, lode, or ledge in each direction from the
discovery claim thereon.
Sec, 9. All lead, lode, or ledge claims, taken up and recorded in pursuance with the provisions, of this act,

shall entitle the person recording to hold the same to the use of himself, his heirs and assigns
;
and con-

veyances of quartz claims shall hereafter require the same formalities and shall be subject to the same rules
of construction as the transfer and conveyance of real estate.

Sec. 10. That if at any time previous to the passage of this act, claims have been taken up and Recorded
in the recorder’s office of the proper county, upon any actual or proper lead, lode, or ledge of quartz, ore, or
mineral, the owners or proper claimants of said respective claim shall hold the same to the use of them-
selves, their heirs and assigns.
Sec, 11. That the act relating to the discovery of gold and silver quartz lodes and the manner of their

location, passed by the Idaho legislature and approved Tobrnary 4, 18(54, and all other acts, or parts of acts,

inconsistent with this act, be, and the same are hereby, repealed.
Sec. 12. This act shall take effect from and after this. date.

Again, by an act approved January 17, 1865, it was enacted that quartz mining claims

and water rights “ shall become part and parcel of the county records, and shall be evidence
in any court or courts of competent jurisdiction thus placing the titles to quartz claims on
the same footing and making their transfer subject to the same formalities as those to real

property.

The next great discovery, viz., that of Alder creek, in the present county of Madison,
was the motive to the foundation of Virginia City, and the minor towns of Summit, High-
land, Nevada, Central, and Junction. This gulch was the richest and longest ever worked
in Montana, and probably in the world, being nearly 20 miles in length, and uniformly pro-

ductive throughout by far the greater portion. The creek flowing through it received its

name from the thick growth of alders once lining its banks, of which at present no twig nor
root remains. It takes its rise among the snows of the bald mountain south of the mining
hamlet called Summit City, and discharges its waters into the Passamari, or Stinking Water
river, one of the tributaries to the Jefferson.

The history of the discovery of the gulch was substantially as follows : In the spring' of

1863 there started out from Bannock, on a prospecting tour northwards, a party composed
of the following individuals : Wm. Fairweather, Thos. Cover, B. Hughes, H. Edgar, L. Sim-
onds, G. Orr, Wm. Sweeney, and H. Rodgers, Having journeyed as far as the Deer Lodge
valley they concluded to alter their course, and, leaving Orr behind, they made their way to

the Yellowstone country. Here they fell into the hands of a large party of Crow Indians,

who relieved them of nearly all their provisions, and at the same time exchanged horses

with them. During the night all except Simonds managed to make good their escape ; they

travelled as rapidly as possible, without halting to prospect, and, worn out with fatigue,

camped on the east side of the stream since known as Alder creek.

Wm. Fairweather crossed over the stream, and on examining the locality observed a point

where the bed rock lay exposed above the surface. He returned to the camping ground,
and in the company of Edgar went to prospect the bar. The first panful of earth yielded

$1 75, and after superficially testing other points, in all of which they obtained encouraging
prospects, four of the paity proceeded formally to stake their claims. Fairweather, Edgar,
Cover, and Hughes marked out four claims on what was afterwards known as the Fair-

weather bar. They likewise secured for themselves four claims on Cover’s bar. Rodgers
and Sweeney staked off two claims, one on each bar named after themselves, and one on the

Cover bar. Being without provisions the party hurried back to Bannock City, from whence
returning in company of their friends, the gulch was staked off on the 6th and 7th of June,
1863.

Within the space of less than two years Alder gulch contained five thriving towns besides

Virginia, an incorporated city containing nearly .10,000 inhabitants.

This Virginia City* Montana, must not he confounded with Virginia City, Nevada, distant

some 800 miles on an air line to the southwest.

At the head of the gulch, far hack upon the mountains and nine miles south of the city,

the gold found in the washings was coarse, and many nuggets were picked up varying in

value from $200 to $800. A short distance below the town of Summit the gold appeared in

the form of flat rounded plates, known as scale gold, and the further one removed down
stream the finer did the dust appear, until it consisted almost entirely of the finest particles,

known as flour gold. During 1 863, the year of discovery, hut few of the richest claims

were opened and explored. This was owing to the fact that the pay stratum lay deep, and
hence arose the necessity for unity of action on the part of the owners of contiguous claims
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in order to carry-out a systematic- plan of bed-rock, drainage. r
TheTollowingypar, however,

saw, the full development of this most remarkable gulch.

No better exemplification of the spirit of the miners and their peculiar customs can be
offered than^ study of the district fttles -aii'c|- regttfetjphf -ftJirtJfe government of placer claims.

As proving a good example of their kind, and containing a reasonably clear and concise

statement bi the wishes ana' rights or the miners as expressed Dy themselvesow-e 'have the

following regulations -ofi Alder ghtch. These laws were drafted by a'seleet committee chosen
at a meeting of the miners era masse

;

the rnotive t'6 which is coUtaitied in the following pre-

sMm *» aLj:m“^ *> **<*

Whereasithelaws nbw in force inNairweather- district; Madison county,-Montana Territory, have proved
insufficient to protect, the rights Of the ininors, of said district; :

And whereas the rights and interests of: the miners of the district,are of such.a nature as not to admit of
a resort to the tedious remedy of the ordihiiry process of law tor every violation of those rights :

Now, therefore, we,y the miners 1 of said district, in public meeting assembled, in pursuance of legal notice,

for the purpose of defending our rights hud duties, and the protection of our.,several interests, do hereby
resolve and declare: that the rules, andipfovisions.following shall, lie; the law,-uf- Eairwcuther district from the
date of enaetmotttjiviz-: lSoptembeif.5^IlffiB4;nn feoroi nl hahuiJuoo ^doaod O'ta .fiatoeno nioasil zaoiSrAayrn fini

Article .jMnoqor vdomil «tb gooroili noitioq .•

Section 1. Hereafter the officers of the district shall consist of a president and secretary, who shall hold
their offices for the term of six months, and until ‘their successors are duly elected and enter upon the dis-

cl^gp^H^dnlfigs ptVH.eir, qffree. j-™-oft bun qtf loot 00{ to laiaitoo Ilcda aimnb Minim: inSC .1 KOrroa8
Sec. 2.' If snail beilie duty of the president to call a meeting of the miners of the district at any time on

the written applicatiqn ,of -fiye clajmhqhlffrs ofth# district, of, which lie shall give three .days’notice previous
to the day of meeting, by three written or planted advertisements put at three of the most- public places in
the district, and lie shall preside at each meptiugv ,,

•

Sec. 3. It shall be the duty of the secretary to attend all meetings, called by the president, and Keep a true
record of the proceedings thereof, and file the same with the county recorder

;
and he shall ..preside, at all

mteftlegtilwi^3tlfSrpSesM0frt’Su ofltedfHF ,n;)ln^ ?, mvid. bnrt ow yiiJ mnfgii 7 rriort yinffiTvim,

Sec., 4. After. suit commenced in any case wherein the .-title Ito a .claim is called in question, neither party
u 'rtl v- -u.i.i j. A —--- “ -1 ‘‘ but the same shall bo deemed

... . -iwaytiy premmption, one creokrbnr, or hill claim, and as many
of. either kind by purchase ns he shalMsepresent, deebl’diiig toithe lntvs of the districts -

Sec. (3. Amy co-partnersliip or company of. persons ghalTbo entitled to hold the sarao number of claims by
pre-emption and purchase os the number 'of persons comprising such co-purtnership or company would be
entitled to bold in their individual capacity. , . . r

Sec. 7. The lessee of a-d*aifn (if-to ‘Slnill have agreed to completely work: out the same, and his lease be
recorded)' ,shall be ehtitlcd.to hold one claim by pre-emption, and his work done on the leased claim repr'e-

emptql by.jbPte-ioq qS to 0£i oraoa lo vanqmQO st yd bojlsla ei&w aaiials iatft edi ban ,tf)8t 'i

Sec. if. No person who, having pre-empted a claim by recording thereon, has forfeited the same, or who
has failed to' receive a good title thereto, qr who. shallan good faith soU ami convey the satne,.shall be thereby
debarred from holflin-^'' unothei* claim by pre-omptibhv

Sicc. 9. Every claim shafi bo- considered as pre-empted, upon which the pre-emptor or purchaser shall, by
himself, his agent, ,or. hired haiKls, per%'m throe fell days’ work in each week, and such representative of
each, and every clainfthat such pre-emptor orpurchaser ‘holds in,the district, provided that each and. all of
said claims have be’en duly recorded

;
and if any person shall represent a claim by working thereon without

having his Mik off Sale og other conveyance thereof duly recorded, then and in that case he .shall not be
entitled to hold any other claim in the districtpeitheiuby pre-emption or purchase, but shall be confined and

,,
l in, the district,. shall be.cojisidcrcd

representing thereby all the chums held bythem in tile district.

Sec. 11. Any claim to which a drain tlitelH -is Commenced of beginning, if the holder of the same shall
compose one, of the ditch company, or shall put and eontjnuo hands at work" im the same, shall bo considered
as duly represented uujtil the drain ditch, is, cpigpleted.to such claim.

Sec. 12V The, absence of any person I'ifenKtli&loistiTei Ab
vided his intei’psts are rex>feSented lijf his partners bf agents, 'or min ih his

1

employ.
. SEC. 1 13. The rights of asick membCr shall id respected during hi:

ciaitShall.be sufficient evidence of such ifiiess.-xri olia; u lo gone ...

.

Sec. 14. Any miner who shall have expended $600 on his claim, or .who, for want of money for opening
the same, is unable to represent according to law, shall have the. privilege. o£ working on any other claim in
the district ih tffder to raise money to ‘enable liirii- fully to open his oVri’ claim, provided' ho shall put up
notices on his own claim, stating where- lie is at work, and Ms -rights -shall'- bo respected -during the tune he
is so;,at yF.qJk -irsdi illiw b»lf& .Jdirob a baoyod ,e«9w Pmrfolxrs latmeffm Ikic gvolh-j

Sec. 15. It shall and may be lawful for any person or company to dig a drain ditch through the claim or
claims of any poison or company, for flic purpose of drainage-; and any person or company making' such
ditch shall have a. lien upon any and all such claims thoroughly drained thefeby fora' just and equal propor-
tion of the cost- thereof. Hut no lien shall be enforced until the holder of the' claim affected thereby shall
avail himself of the. benefit of the (litch.

istrict shall not impair or invalidate his rights therein, pfo-
ti'-kf j,] lffs employ.

1

Ills illness, bud the eertifie&te of a physi-

va^^im8e|T D^(4I1L OI 111(3 ( LI lCI1> jP.XjlJ. S9 firTill IT[10 Cl Xi "3 f9 fl 9flJ IO IBTOTOB £££ 1

Sec. l(i. The water in any creek or gulch shall belong exclusively to the miners of the creek or guloh.
Sec. 17. Each gulch claim shall bo entitled to one sluice-head of water of not less than twenty Inches—to

be measured Sitbject to a llimShre of six inches, and shell additional qa'aniityas nray.be necbssaiy for mining
iMiiin/M-ino -i

1-*. ,cirink n /l fl itln vi n 1. /rtik-rWi 4ii+TrvEa 11 nt IliA 4-1-, /\ 1,1* 1-1 liV. ‘->-.1*
- Xlif/Ci

Ol" -0"tJl(3rS'

is lmi'.eby declared to be a chattel
ter ,(.hereupon .inseparable .and indi-

„ _— u due form of law, and then only to
such ah extent -as shall iiot imiiaif br lhlitiygeHib ri-glits of others.

-

Sec. 19, No person .or. peiisorw in company shalt-haveithe right, byprc-oinption or otherwise, to claim and
hold an exclusive right, or privilege in or to any portion of the water in any creek or gulch in the district,
except as herein provided; and any ditch,. pipe, channel, flume, or other, means of conveyance heretofore
made, or viTttch may Hereafter be made; by wliieffrii'aq'watcr iikany crOefe hr gulch in the district Shall bo
directed from its original channel and carried' beyond 1 afivereek or gvilch claim, without leaving in the creek
or gulch the quantity of water,belonging fdench claim, is hereby declared to be a public nuisance, and may
be abated immediately, in guch way and manner as shall be- in accordance with the laws of this Territory
and the common law of the land. ,, = . ? ;

‘

,
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Sec. 20. All dams, flumes, embankments, or other obstructions, -which, shall cause tailings to accumulate,
or a division of the water, to the damage of the miners above or below the same, shall tie deemed public
nuisances, and may bo abated in the manner hereinbefore provided for other cases

;
and all persons injured

thereby shall bo entitled to recover damages of the person or persons who have created, or may create,
authorize, or permit, upon his or their claims, all or any of said nuisances.

Sec. 21. ISTo miner shall so run liis tailings, or shovel or pile up the same, as to damage any claim, cither
above or below him.

Sec. 22. Any miner of a creek or gulch claim who shall suffer injury by the escape of water from any side
ditch, shall be entitled to recover damages therefor by the ordinary process of law.

Sec. 23. It shall not be lawful for any person to place or run tailings into a side ditch made for the protec-
tion of a pit. or drain ditch.

Sec. 24. Every claim not duly represented, according to the laws of the district, until the day upon which
the claims in this district may at any time hereafter fie laid by, shall be forfeited

;
and it shall be lawful for

another person to record and pre-empt such forfeited claim at any time after the day' on which the claims in
the district shall be laid by, and before the first day of May nest following.

Sec. 25. Hereafter all claims shall be deemed to be laid by dining the interval between the last day of
October and the first day of May of each year.

Sec. 26. All rules, laws, and regulations heretofore in this district, not conflicting with the laws, rules,
and regulations herein enacted, are hereby continued in force

;
and all laws, rules, and regulations heretofore

in force, conflicting in the least, in whole or in part, with any of the laws, rules, and regulations herein
adopted, or any portion thereof, are hereby repealed.
Sec. 27. Those laws shall take effect and be in force from and after this lGth day of September, A. D. 1864.

Article B.

Section 1. Bar mining claims shall consist of 100 feet up and down the gulch or creek, and running back
the width of the bar.

Sec. 2. Creek claims shall be 100 foot in length, and including the bar or creek bottom and head of the
stream.
Sec. 3. All discovery claims shall be safely held, whether worked or not.
Sec. 4. The centre Of the creek shall bo the line.

Northwardly from Virginia City we find Bivin’s gulch, which drains from east to west
into the Passamari, a tributary to the Jefferson river. The gulch is about nine miles long,
and paid well throughout nearly its entire length. A ditch was brought in from Ram’s Horn
creek, with a sufficient fall for the introduction of bed-rock flumes. Still further north, flow-
ing in a like direction from the same range, we find Mill, Wisconsin, and Indian creeks, and
the above-mentioned Ram’s Horn creek, none of which appear to have been remarkable for

placer deposits of any magnitude.
The discovery next in importance, subsequent to that of Alder gulch, was Last Chance

gulch, near the site of the present city of Helena. This gulch was discovered in the summer
of 1864, and the first claims were staked by a company of some 20 or 25 persons. This
party, after locating claims for themselves near the point of discovery, moved further down
the ravine, forming a new district, and there, likewise, staked off for themselves an equal
number of pre-emptions. Subsequently a party of immigrants from Minnesota, arriving too
late to proceed to Alder gulch, began prospecting in the adjacent tributary gulches, and dis-

covered the diggings of Grizzly and Oro Fino. It was not, however, until the February of
the following year that the truth in regard to its great richness became generally known.
Those who had already pre-empted claims and had worked on them during the latter part of

the summer satisfied prying interrogatories by replying, in the language of the miners, that

“they were making grub,” or, in other words, gaining nothing beyond a hare support.

The city of Helena lies on both sides of Last Chance gulch, and just above its point of
junction with the valley of the Prickly Pear, an affluent to the Missouri, and on the low
ridge separating Last Chance from Dry gulch, running parallel thereto. Oro Fino and
Grizzly are tributary to the former, and Bowery and Tucker to the latter. In the distance
north are to be seen the jagged peaks of the Bear’s Teeth mountains. The hills of the imme-
diate vicinity, however, present a series of gentle acclivities, with a considerable covering
of wash.
We find near the town a very curious intermingling of limestone, sandstone, and quartzite,

and on the hills back of the town a heavy body of granite, from whose quartz veins the

valleys and adjacent gulches were, beyond a doubt, filled with their auriferous detritus.

Helena forms the actual centre of a very extensive network of placer deposits, embracing
upwards of 40 miles of greater or less richness.

The bulk of the auriferous treasure is now exhausted. Desultory mining is, it is true, still

prosecuted in several of the neighboring ravines, as Last Chance, Nelson, &c. The first

rude washings always leave behind them a greater or less percentage of gold, dependent
upon the skill of the workers and upon the form of the dust, whether coarse or fine, the

former being saved with the greater ease. The placers, once worked over, are said to be
exhausted ; that is, will no longer yield a profit except with cheaper labor or a more thorough
and systematic method of mining. The diggings now fall into the hands of the Chinese,

who patiently glean the fields abandoned by the whites ; or, where the ground is favorable,

it is bought up by capitalists for the purpose of a reworking by what is known as bed-rock

flumes. The treasure overlooked in the first rude washings of Alder gulch and the famous
Last Chance, &c., of Helena, yet await a reworking on this plan. That such has not already

been done is with difficulty explainable, especially in regard to the last mentioned gulch,

where 27 miles of main ditches, carrying 4,000 inches of water, miners’ measurement, may
he readily diverted to that end. Undertakings of this character in California and elsewhere
often yield as much if not more than that obtained from the first washings.

4 T
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It would be impossible to enumerate here all or even a large proportion of the gulches east

of the mountains within 25 miles of the city of Helena. Portions of the same placer system
extend across the Missouri river to the northeast, and others again bear away to the north as

far as Silver City. All have been productive in a greater or less degree. Near their sources,

as is usual, were found large masses of gold, called nuggets, and a diminishing size of grain
the further we remove down stream. . Jj a89U9nfi do obara towo! a do 'artrecf
The ravines in the immediate vicinity of the town were but poorly supplied with water,

a want which has long since been removed by an elaborate system of flames and ditches.

A few of the more prominent gulches may be enumerated and described, as follows :

Last Chance, the first discovered, is seven to eight miles long. In May of 1865 a drain
ditch was run underneath the town to drain the bed rock of this gulch, to the more conven-
ient extraction of the pay stratum, which averaged some 4 feet in depth by 18 feeh in width.

Grizzly was remarkable in having two pay strata, the one above the other, thus proving
that the sources of gold supply were tapped at two different periods, and were separated from
one another by a deposit of non-auriferous wash.

Nelson, first prospected December 25, 1864, and hence called Christmas gulch, is distant

from Helena eight miles, and had. a narrow pay streak of remarkably high-grade gold. The
auriferous dirt was found at a depth of 35 to 40 feet, after passing through a barren wrash
gravel. The bed rock consisted of a whitish decomposed sandstone, having upon it no large
amount of water. The gulch is some six miles long, and heads near the samp summit from
whence issues Grizzly, and runs at right angles to the last named. Nelson gulch produced
in 1865 a large and curiously shaped nugget, resembling an oyster shell, and in value $2,075.

Dry gulch, so called from the absence therein of a running stream, produced earth suffi-

ciently rich to pay for hauling to water, a distance of one-half to one and one-half miles.

To the east, and between Helena and Montana cities;, are two dry gulches, each about
nine miles long, running very nearly parallel and heading in the same summit.
Across the Missouri river, some 20 miles southeast of Canon Ferry, we find Diamond City

and the famous Confederate gulch. From one of the bars of this, ravine a small party of

five or six men are said to have taken out in the summer of 1864 about 1,400 pounds of

gold dust, in value nearly $300,000 coin. Confederate is situated nearly 35 miles east of
Helena, and in that part of Gallatin county named in honor of the late General Meagher.
It takes its rise in the Belt range of mountains, and pursues a southwest course for 15 miles.

Diamond City, the nucleus of a very extensive series of hydraulic workings, is on Confed-
erate gulch, six miles from its source. The bwl rock consists of slate.

As tributary gulches, we find Cement, Montana, Greenhorn, Boulder, Baker, &c. Imme-
diately above the town are the great bars called Montana and Last Chance. Four miles
north of Confederate, and running parallel, we have White’s gulch, and passing over the
summit we arrive at Thomas’s gulch. ,-; sfdmftorq imowiod sufaid sdT .npilansefa bm ctoia
Dismissing with this cursory description the placers to the east, we may briefly touch upon

those west of the main range. The latter, amid the general impoverishment of the washings,
have, during the past season, attracted more attention than any others. Prominent among
these are the gulches in the vicinity of Blackfoot City, which is. situated in Deer Lodge
county, and distant from Helena 25 miles by the trail. Opposite to Helena, being on the
other side of the range, and draining from off the western slopes towards the west and south-
west, we find the Little Blackfoot, Cottonwood, and Silver Bow creeks, which form the
easternmost affluents to the Hell Gate river. These streams, with their minor tributaries,

give rise to numerous gulches, of which the more important may be enumerated and described
as follows : Tiger gulch, the first struck iu the vicinity, was discovered by Colonel Pember-
ton, Hugh Bealton, and party, late in the winter of 1864. Ophir, discovered in the spring
following, lies to the north of and is tributary to the Little Blackfoot. We have, further,

McClellan, near Blackfoot City ; Washington, west of and some 12 miles distant from Ophir;
Jefferson, parallel to and two miles distant from Washington ; Madison, two and a half miles
northwest of Jefferson; and Carpenter’s bar, some two miles east of Blackfoot City, forming
a portion of a long rolling prairie. Northwardly from the last-named gulch is found a series

of veins bearing away towards Snow Shoe, Deadwood, and Uncle Ben’s gulches, which
head near the crests of the main range. On the very highest point of this vicinity there
were found dry diggings sufficiently remunerative to warrant hauling the auriferous earth a
long distance to water, down the mountain. Here, a nugget was found in value somewhat
over $3,000 in coin. The formation of this district consists, in the main, of granite, with
occasional stretches of clay slate near the base of the mountains, and occasionally a species
of indurated talcose slate, nub eaw'bsx& ,000 ,

009# fa nwob Job od yam fiQgl 'to Janboia adl''
There further appears quite an extensive body of placers on, the south side of the Hell Gate

river, and in the mountains enclosing the valley of the Deer Lodge. Of these we may
enumerate Elk creek, some 14 miles long, with a pay stratum of about four feet ; Bear gulch,
seven to eight miles long, with a bed rock covered up to a depth of 40 feet; also Dave’s,
Deep, Rock, Douglas, &c. .

The placers of Silver Bow and Butte City, seven miles above, are situated, likewise, on
the western slope of the southeastern extremity of the Deer Lodge valley and about 90 miles
distant from Virginia City. The Silver Bqw diggings were discovered in July, 1864, by a
prospector named Barber. For six months subsequent thereto they attracted but little atten-
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tion. The success of the Pennsylvania company, however, again brought them into notice

so favorably that, as a result, claims were 1 taken tip and recorded a distance of 25 miles.

The creek, especially in the lower portions, has the very insignificant fall of little more than

four inches to the 1 00 feet, whereby the drainage is rendered difficult and a dump for the tail-

ings almost unattainable. The gold dust from thfe locality has the unenviable notoriety ot

being of a lower grade of fineness than that from any othei gulch in the Tenitmy, coining

from if 12 to $14 per ounce, while the average of the other gulches runs from $1(5 50 up to

$20 40 per ounce. The latter yield is producible only from choice and clean dust from high

lands. This gulch and Silver Bow head in the same- Summit, and very nearly opposite to

one another, the former being on the eastern and the latter on the western slope, and, curiously

enough, the one produces the richest and the other the poorest gulch gold of Montana.

A few miles west of Silver Bow we find German gulch, tributary to Deer Lodge ; it is

some 15 miles long, and was discovered in 1864 by a party of Germans, who are believed

to have been more than ordinarily successful.

The placer deposits of Montana have been worked with the same contrivances for saving-

gold as were Used in California ; the primitive rocker and the long-tom have^given place to

the improved strings of sluice boxes* and, where the ground permitted a sufficiency ot (all.

bed-rock flumes and hydraulics have lent their assistance to facilitate the extraction of the

gold. Where the bed rock lay deep, and where the pay stratum.was covered up to a consid-

erable depth, the auriferous gravel was obtained by sinking shafts, drifting out and raising

ot golgufi tdgn fj3 eami hnri sshO )U9tI'

In a country 1 sd widely covered with drift, many very rich deposits have, beyond question,

been overlooked, owing to the great body of barren matter overlying them. This supposi-

tion is rendered the more probable When we reflect upon the small number of deep placers

or cement diggings yet brought to light.
. .

Assuming as true the usually accepted theory of the formation of placer deposits, viz., the

disintegration of some pre-existing series of quartz veins, either by flowing wateis oi by

the beating against them of the waves of some inland sea, and we cannot tail to accept the

belief that placers richer and more extensive than any heretofore discovered yet await, under

great hills of gravel, Some fortunate prospector*

Gold Product op Montana. 1—We : must premise any estimates by the statement of the

peculiar difficulties of arriving at any conclusion susceptible of a demonstration.
^

In the

first place local interests and territorial pride combine with a mistaken estimate of the value

of placer deposits to enlarge the returns of bullion. The surface washings ought not to be

regarded other than in the light of an advertisement tor a district; ephemeial producers

of Wealth, they leave nothing behind them but desolation, and unless supplemented by other

sources of revenue, give rise to a fictitious prosperity, to be followed by a period ot depres-

sion and stagnation. The hiatus between profitable placers and remuneiative quaitz mines

is now apparent here in Montana. Some little time is requisite to educate the community,

by bard experience, to a realization of the radical difference between sui face washings and

deep vein mining. The placers yield up their treasures with a comparatively tiifiiug outlay

of time and capital. The quartz veins, on the contrary, forming the basis for permanent

undertakings and returns of profits through a long series of years, cannot be made immedi-

ately productive, except through fortuitous concurrence of favorable circumstances. Patience,

foresight, and the exercise of a true economy, seldom fail to prevent great losses, and in most

cases return an enormous profit.

The proportion of bullion produced by the veim mines has not, as yet* amounted to any

considerable percentage of the gross yield, and hence does not call for a separate estimate.

The year 1868, however, will doubtless demand from this source a more detailed consideration.

Another difficulty in the way of a precise statement of gold product is due to the fact that

large quantities of dust can bo, and doubtless have been removed northwardly into the

British possessions of which no record is possible. Again, the distance of land transpoitation

to Fort Benton, the bead of navigation on the Missouri,' is so trifling that merchants and

miners act as their own transportation agents, and hence the precise amount carried away by

them can never be ascertained. Montana’s bullion account, at least until J8(k>, was huge y

credited to Washington, Idaho, or Colorado, and hence the tables as reported by the baited

States mints do not represent her true yield.
. ,. , r

l am indebted to the United States revenue collector for the following figures, which form,

in my judgment, a more reliable series of estimate for Montana than have ever been given

t0

TbVm-oduct of 1862 may be set down at $600,000, and was due almost solely to the placers

at Bannock. The great body of the miners were then very poor; no considerable stocks oi

goods were at hand to tempt. purchasers, so that but a small proportion obthe yield came into

the possession of traders, whose shipments Gould be determined to a degree ot leasonaoie

exactness. In the absence of banks or any safe place of deposit the miners were accustomed

to
11 cache” their earnings, and to await a favorable opportunity for expoitmg the gold from

was largel^ffi®©as_ed by the ffisrayeky and partial

opening of the mines of Alder gulch, and may safely be estimated to have reached a total ot

f8$0(P,W0.^a offfisdJ fimpoaewa edffiora xia iol
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In 1864, Alder gulch was fully developed, and with Bannock and the other districts of the

Territory, the amount produced reached some $ 16,0(10,0.0.0.

The year 1865 was the gala year of Montana, the rich network of gulches centring about
Helena, the famous Confederate gulch across the Missouri, and the diggings near Black-
foot combined to swell the product to at least $18,000,000. !

In the year 1866 the placers began so show symptoms of exhaustion ; more extended
workings were necessary. Great flumes and ditches were built, and- hydraulics were under-
taken to wash localities unworkable without the aid of capital, and by nature unsupplied
with water. As a result we may estimate for that year a production of about $17, 500, 000.

The amount yielded by the present season, 1867, now nearly closed, has been very mate-
rially less than that of the past year, and a liberal estimate would not set the figure higher
than $12,0'00j000. Tabulating the above figures, we have the following :

In 1862 a yield of

lu 1863 a yield

Iu 1864 a yield of
In 1865 a yield of....

In 1 866 a yield of

In 1867 a yield of

Gold product of Montana.

Total for six years

.

$600,000
. . 8

,
000, 000

- . 16, 000, 000
18,000,000

.. 17, 500, 000
. . 12

, 000, 000

72,100,000

As corroborative of the reasonableness of the above estimates, we may present the follow-
ing conclusions derived from a multiplication of the total average population by the average
:fiQB^j§£:ili«8Bgev/ ,gbiwl blog bazhow t89gnol brte 69qoIev9b iamltim efll .iagnomA .8slqcnf,x9

As already stated, the population of the Territory during the: three years 1864, 1865, and
1866 remained very nearly uniform, numbering from '21,000 to 24,000 souls. If now we
place the average at 22,500, and assume that the great mass of the' community were at the
close of this period no better off pecuniarily than before^ that is, that the placers 1 have fur-

nished a bare subsistence for the people and no more, and further, rating the average cost of
living as low as $750 per ammn for each individual, we have a total of $16,875,000 average
amount of product of the placers for three years. Comparing this result with the average
of the estimates of Mr. Langford and we find between them a remarkable coincidence and

guinJa Jnesaicr 9ifl ydilqmaxs faad Jnaorgbifi, yen m ,8« «.£>.& ,szhow

Lode mining.

—

In treating of the distribution of the various metals and minerals refer-

ence was incidentally' made to the districts containing quartz lodes. These have been
found almost universally at the heads of the gulches or within a short distance of all locali-

ties heretofore noted as prolific centres of placer deposits. In addition, we have a number of
districts unconnected with the gulch mines and productive of smelting or amalgamating ores,

some of which are amongst those of greatest promise in the Territory.

It is as yet premature to speak of any extraordinary developments. This is owing to

two causes, first, the youth of the Territory, and secondly, the peculiarity of the local laws.
In this connection we may compare the laws and customs of the mid-continental territories

with those, of the Pacific coast. The, latter are imbued with the spirit of the Mexican “ Or-
denanza de Mineria,” in many respects the most perfect mining code ever invented, while
the former are almost entirely a home production and are founded upon a totally different
conception of mines and mining. The animus of the one implies that all miners are a priori

valueless until the contrary be proven ; that of the other presupposes precisely the reverse.
The one encourages reasonably large holdings so that the ore zone on the vein diminishing
or disappearing at one point may be sought for at another without incurring anew the out-
lay for shaft, hoisting works, pumps, &c., in a word, the expense of the complete parapher-
nalia of a working shaft; the other; with very small holdings and aggregated ownerships,
complicates unnecessarily and unreasonably the risks attending most mining adventures.
The law of January 17, 1865, placing mining claims on the same footing as real estate,

has resulted disadvantageously to the community, and has conferred upon the individual no
other gain than the doubtful satisfaction of a clear title to what may or may not prove of
value. .No system of mining regulation can he beneficial which encourages the holding of
quartz veins without even the pretence of developing them. Smallholdings are commend-
abie in the youth of the interest provided they are worked

; otherwise they are a positive
injury, and a drag on the wheels of development.
On the other hand, no legislation can meet with popular approval, nor indeed merits an

instant’s consideration, which does not include some plan for recognizing the services of the
prospector. Generally poor, they incur every risk and privation to discover the location
of the ore-bearing veins. Such men deserve at the hands of a just and parental government
a treatment commensurate with their services. The rewards of mining adventures are not
so numerous nor so equally distributed as to justify any legislation tending to cripple the
miner or to diminish prospecting. If Ilfid-sflo rot isnfie

,
8i9£afnoo 9dJ of $nimotm x6taf% srli

Too little legislation is far preferable to too much, and until the present congressional law
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be tried by the touchstone of practical experience, any further emendations or additions
thereto are premature and pernicious. The leverage possessed by capital will, of itself, exert
a sufficient power against the prospector, without the additional impetus of hostile legisla-

tion. The happy fhean is to be sought, which, while it farthers prospecting and encourages
development, does not bear too harshly upon the miner, and while it recognizes the merits
of the bona,fide claim-holder, does not screen the mere; speculator.

It may be objected that many companies, formed at a distance from Montana are possessed
of many thousands of. feet of quartz claims.; this may readily be admitted, and still they
bear the seeds of their own ruin, for the simple reason that they hold too many feet, too
w'dely separated to bo able property to open any portion of them; and moreover should the
company's enterprise disclose a valuable body of ore, they find themselves in possession of a
contiguous stretch of vein ..too small to more than meet the outlays, when a larger ownership
would have insured a brilliant profit. They find it further to be impossible to purchase the
adjoining claims, whose value alone is due to their own labors.

These considerations will serve to account for the comparatively trifling development of
the quartz interests of the Territory. Unlike the placers, winter offers not the least obstacle
to a profitable exploration of the vein mines ; the severity of the season rendering work in
the open air difficult, if not impossible, redounds only to the interest of the quartz claims.
Labor having no other field of employment is then abundant and cheap, and while the sur-
face is wrapped in a mantle of snow and ice, the miner, under ground and unexposed to the
elements, pursues his labors in an equitable and agreeable temperature.
Many of the best mines of the world are in countries visited with winters of far greater

severity than those of Montana. The explorations are never retarded from this cause, and
except as a source of physical inconvenience the severity of the weather is a matter of very

y.iun ow
t
89termi?,o avocle 9 ill do egpdmdaaoeaoi adi
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As the, fairest exponents of the mining interests of Montana, we may select the following
examples. Amongst the furthest developed and longest worked gold leads, we may instance
the Oro Cache, near Virginia City, and the Owyhee, or Whiriatch Union* nehr Helena
City. As an example of the results of smelting, we have the case of the furnaces at Argent-a,

near Bannock ; and lastly the veins west of the range in Flint creek and vicinity, which
have recently been t a point of considerable attraction from the promise of an abundance of
silver ores suitable for amalgamation.

It will be impossible particularly to describe, all or even any considerable proportion of
the prospectively

,
valuable vein mines of the Territory, whose future developments may

change their present relative pre-eminence. In lieu thereof, I have selected such mines,
works, &c., as, in my judgment, best exemplify the present status of the permanent mining

Tesitolffa/tr arrohisv odi lo norindhiaib odJ do goii£9ri nl—.ovirzn

The Oro Cache lead is situated in the Summit district of Alder gulch, south of Virginia
City. It was .discovered as early as 18.64,' and work was began thereon December 1 of the
same,, year. The vein near the surface had a width of two feet, which gradually increased

as the shaft was extended downwards. The average width is about 60 inches.

The surface ores, consisting of decomposed quartz, yielded from $75. to-$100 currency per
ton, while the average working yield of the clean ore has been up to the present time about
$50. currency per ton.'ieiluosq aril t

yIfjnoo98 ban
A shaft 120 feet in depth has been sunk by the Montana Gold' and Silver Mining Company

on the second claim, of 200 feet, southwest. of the point of discovery, and ore has'been extracted

yielding. $50 currency per ton. The same company amalgamate the ores in pahs 4 feet .10

inches in diameter, in which revolve two wheels, weighing two tons each. This method is

said to he very effective, in the reduction of the gold-bearing suiphurets. In tlie same district

we find quite a number of promising quartz lodes, and four mill iwor near Summit City.

The Whitlatch Union, sometimes called Owyhee lead, is situated south of Helena City,

and on the divide between Oro Fino and Grizzly gulches. The lead was discovered during

the winter , of 1864, and work was begun in the succeeding spring. As this lode, up
to the present rime, has yielded a greater amount of bullion than any other in the Territory,

it cannot he considered invidious to bestow upon it more than passing mention and descrip-

tion, This vein has given employment to two proprietary and two custom mills. Near the

developed portion of, the lead there has sprung up a flourishing mining town, known as

Unionyille. or Rosevelt,. the former appellation meeting with the. more general acceptance.

The country rock is granite, the micaceous component of which appears in ; the form of black

scales. Near the surface the vein w as broken in many places, running flat, and very irregu-

larly. , At the lowest points reached by the National Mining and Exploring Company of New
York and the Whitlatch Union Mining Company , of Helena, the vein, carryihg a species of

quarfz differing somewhat from that near the surface, seems- to. have taken its true dip and
direction,.; The width of the vein is variable from 20 inches to 5 or 6 feet, and at times

widening out much-further. The yield, of the properly-cleaned rock averages between $50

tPA- The mean yield of the entire vein mass* has, howe-vrer, run as high as $25

^ hi; oniuirn fo afntaw&t edT .apoivras ifedi filiw ohnneuammoa laamh
The custom mills have taken the ore from the dump), and have crushed and amalgamated

the same, according to the contracts, either for one-half the gross product in one mill or for

$11 per ton in another. Captain W. W. De Lacy, who has made the survey of the lead, in
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accordance with the provisions. of the congressional mining law, gives the direction of the
vein south 84° 24' east. Adjoining' one another on the lead are four different ownerships,
viz : the Whitlatch Union Mining- Company, the I. X. E. Mining Company, the National
Mining and Exploring Company, and the Philadelphia Enterprise Company

;
of Which the

first is the only company possessing a contiguous holding of 500 feet.

ArgektA Smelting Works.—These works were constructed by the St. Louis and Mon-
tana Mining Company, under the direction and personal supervision of Aug. Steitz, mining
engineer, who unfortunately fell seriously ill very soon after their completion. They con-
sist of one German, double-cupola furnace, which is 'used" for smelting the ore with appro-
priate fluxes, after it has been subjected to a calcination as- thorough as possible in heaps or
open hearths

; also a large German cupelling furnace, capable of holding at once a charge
of five tons of rich lead, and so constructed as to- admit of after charges to the total amount
of 10 or more tons.

.

The weight of the charge must be regulated according to the percentage
ot silver contained in the lead. Two fans, cased in wooden housings, and driven by asmail
steam engine, furnish a supply of air for the blast of the cupola and cupellation hearth.
Each of these fans is about tour feet in diameter ; either of which, alone, is amply sufficient,
but two have, befen constructed, to guard against the accidental breaking of the one or the
other. I he capacity of tne furnace is; according to the ore, from two to five tons per day of
24. hours. The ores smelted, chiefly from the

:

Legal-Tender lode, consist of carbonates and
oxides of lead, and sulphurets of lead, or galenas.
The rich lead is tapped into an exterior basin as often as a sufficient quantity has been

reduced from the ore to fill the furnace to the level ot the forehearth, and has contained from
$200 to $750 per ton—the last amount having been produced from a few tons of choice-ore
smelted under my direction in June last.

Besides the Argenta furnaces, we have near Bannock a lead furnace and cupellation hearth,
recently constructed, for reducing the oresrirom.the Huron district ; also, a second small fur-
nace on the road between Argenta and Bannock. Furiher, there has been in operation, near
Butte City, Deer Lodge county, a small furnace to (lest the copper-bearing ores of that vicin-
ity. There is now building, and will shortly be in operation, an American hearth to smelt
the ores of the Gregory lode, situated near Jefferson City, in the county of Edgerton. And
lastly, the quartz mines of Flint Creek district. These leads are situated in Deer Lodge
county, west of the main range, on an arm of Flint creek, 25 miles from its point of junc-
tion with the Hell Gate river.

In the vicinity. of the mines there has sprung up quite an extensive town, called Phillips-
burg. The district was discovered in December, 1864, by a prospector named Horton, while
on a hunting excursion. Locations were made by him in the following May, and the dis-
trict lias received the name of the discoverer. Little was done until the present year, when
a.fet. Louis company began the erection of a mill, with the appliances for amalgamating sil-
ver ores, ordered specially from California. The locality, thus called prominently into notice,
has been covbr.ed. with a perfect forest of stakes, and every projecting rock has been located
and recorded as a quartz lead. No bullion has been as yet produced other than a few small
ingots ot silver, the yield of an arrastra. The ores are generally of such a character as per-
mit of reduction by amalgamation. Several of the ^principal lodes will, it is believed, return

sin'e^/bullltepo18000 bloiy oaa oausqxa lie ravoo Hiw noi loq 51$
Copper.—Beside the small; amount of copper regains arid black hopper yielded by the

experimental smelting. furnace near Butte City, a considerable shipment of copper ores has
been made from the mines at the head of the Muscles hell river. These properties, owned by
capitalists of' 'St. Louis,, carry carbonates, oxides and silicates of copper, that is, the accus-
tomed surface ores, while at greater depths will be found the usual yellow sulphurets. In
this connection it may ]pe permissible to state that a postal route has been established from
Helena to St.. Paul, Minnesota, along the Muscleshell river and past these mines. Efforts
aie now making to divert -the carriage of freight from Fort Benton to a point at the mouth
ot this river. Steamers can reach the latter point so long as the river is not impeded by ice,
while the former is accessible, only during the time of the continuance of the increment from
the melting snows. It is claimed that, though 60 miles longer, the route is better, and it
certainly cuts off some 400 miles of the worst portion of the river navigation, and that, too,
through a region almost totally destitute of timber.
Should these mines prove of value, this route would offer for the copper ores a cheap and

expeditious means of transport to a market.
Coal. Montana. contains within her limits a large extent of valuable coal deposits. This

‘‘portable, climate of civilization” is of the bituminous variety, and is referable to the creta-
ceous or tertiary ago.

.

Tais fact serves to corroborate the truth of the enunciation of Professor
Whitney, or California, that the widest deposition of carbonaceous matters took place sub-
sequently to the period heretofore denominated by

.

geologists the coal period par excellence.
statements of Dr. Newberry in regard to the coal fields of China; the age of the beds

in California and Nevada; the discoveries of Aug-

. Remond in Chili during the past year,
and the localities examined by this gentleman and myself in the State of Sonora, Mex-
ico, m the summer of 1864, all tend, in like manner, to a complete confirmation of that
tii6.ory« 'S xiojcj(0ioicjxd

Cl the many localities where traces of coal are to be found, and where beyond a doubt
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profitable beds may be met with, but one has been worked to any considerable extent, viz:

on the Missouri river, some 110 mile? below Fort Benton,

During the past winter several miners undertook to explore the coal seams with a view

of supplying the steamers navigating the river. Having been tried under the boilers of

several vessels it was reported to have been efficacious in some instances and worthless in

other?.. The unfavorable opinion was, perhaps owing to an imperfect .separation of the shale

from the coal, or because of the nonadaptation of the grate bars to the new fuel. Precisely

similar results followed the preliminary trials of the coals from the Mount Diablo mines of

the State of California. A larger experience has, however, approved their usefulness, until

at present they form the sole fuel of hundreds of stationary engine?, and are likewise used

beneath the boilers of all the, steamers plying upon the inland waters of the State. An exca-

vation of some extent has likewise been made on a coal seam situated on Grasshopper creek,

near Bannock, .aihioyan boinlirain ad ianm omeffo adi !o idniavf adT .gnof o'lom ro 01
Costs of Mining, Milling, and Smelting.—It is impossible, from any considerable

number of actual returns, to give the exact average of the costs of raising and reducing the

ores of the Territory. A very general apathy in regard to the importance of publishing these

data seems to possess the directors and managers of the mining properties of Montana, and

but few responses have been received in answer to my printed circular soliciting these par-

, ticular.s in detail. Hence I shall be obliged to make estimates founded upon my own observa-

tions and the limited number of returns in my possession.

The prices of labor in Montana range from $5 to $10 currency per day. Wood costs,

according to circumstances, from $3 to $L0 currency per cord delivered, and generally $2 50

currency per cord cut and piled at the place of felling. Charcoal ranges from 33 cents cur-

rency to 40 cents in gold per bushel.

The lowest cost of raising the ore which has come under my observation must be credited

to the Philadelphia Enterprise Company, working upon a portion of the Whitlatch Union

lead, near Helena. The entire outlay debited to the raising of 1,300 tons was $3 36 cur-

rency per ton. I take these figures from the accounts of the superintendent, kindly sub-

mitted to my inspection. Again, we have the estimate of the agent of the Montana Gold

and Silver Mining Company of Pennsylvania with regard to mining and delivering the
#
ore

from the U. S. Grant, a wide lode in Summit district, near Virginia City. By means of the

tunnel, now nearly completed, the ore, should the promises of the surface be realized at that

depth, may be mined and delivered at $4 currency per ton. In this connection it may be

stated that all veins so situated as to be able to be worked by tunnel and tramway, can fur-

nish ore at a very much smaller cost than such as require the use of shafts and hoisting,

apparatus. The necessity for pumping large amounts of water—a very material item oi

expense in deep mines—need not yet be tajcen into consideration regarding the mines ol Mon-

tana. A reasonably wide vein under ordinary circumstances ought to be mined and laid

upon the surface at a cost of from $5 to $8 per ton.

Mil,ling.—The Turnley and Hendrie, mills, south of Helena, have crushed large amounts

of gold quartz from the Whitlatch Union and Park lodes at from $11 to <$12 per ton.

It is but reasonable to suppose that the custom mills have been able,. at these figures, to

return a profit ;
hence, under ordinarily favoring circumstances and judicious management,

$15 per ton will cover all expense and yield a considerable profit; while a working yield, of

$20 to $25 in free gold will return cent per cent, on the requisite outlays.

Smelting,—rWe have but one example of this method ot reduction on a large scale, viz :

the works of the St. Louis Company, at Argenta, Beaverhead county. It would be doing

injustice to what may yet prove an important interest to assert that argentiferous galenas

cannot be profitably reduced in Montana. It is but proper to enumerate the difficulties in

the way of inaugurating new methods in a new country. Skilled smelters are almost it not

quite unattainable ;
and such as offer themselves demand and receive very high rates of com-

pensation. Charcoal is expensive, and it has not yet been proven whether the coals of the

country are suitable for smelting purposes or not; and it so, whether they are to be found

sufficiently near to the districts producing galenas and copper ores, which can only be

reduced by smelting. Thus much, however, is certain—the amalgamation is moie expedi-

tious and far cheaper ;
the one performs most of the '’labor by machinery, that is, is tho-

roughly in consonance with the spirit and genius of the people ;
the other necessitates repeated

handlings and much manual labor, and hence its greater expensiveness. As the country

becomes better settled, with lower rates of wages and diminished cost of food and materials,

smelting may possibly compete with the amalgamation. While fully acknowledging the

statements of its advocates in claiming a more thorough extraction of the precious metals,

candor compels an assent to its greater costliness. Ores containing less than $100 per ton

cannot, in my judgment, beat present smelted with a profit. With water powei to diive

the mechanism for furnishing a blast—be it bellows, fans, or cylinders and with a sum-

ciency of suitable ores and abundant timber near to the works, smelting may be done at the

present time at a cost oi $60 to $80 per ton.

Other Resources.—The future prosperity of Montana is hy no means dependent upon

the precious metals alone. She has other and prolific sources of wealth, among which we

may mention the following, now awaiting exploration and development

.

Large masses of fire clay occur in the coal measures, which cannot fail to be of permanent
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usefulness should smelting ores be found in sufficient abundance. Iron ores and plumbago
are known to exist.

Moss agates are found in several localities, some of which show most curious and beauti-
ful markings. Very fine specimens of the common garnet occur in a vein-like dike near
Summit City, near Virginia. True sapphires and one or two diamonds are said to have been
found on El Dorado bar, near the Missouri river. „n „ ogocmiq dnsaoiq mo lo'i ,iaa:

Argilaceous sandstones and marbles fit for building purposes are of quite common occur-
rence. Near the mouth of the Beaver Head canon is already established a manufactory of
grindstones. • to bhhft. W03 eild B93fiqmoD ifoiilvr Joiiiainilisoiaolpog

,

DoxiGmUpnr nw
Conclusion.—Such, briefly sketched, is the. present status of the mineral industries of

the Territory of Montana. The developments already made are, considering the youth of
the interest, most satisfactory, and as furnishing an earnest for the future cannot but prove
encouraging to every promoter of legitimate enterprise.

• di iaorO fio-pbh holSoaihnri yn
Abetter appreciation of the rewards and risks of mining undertakings cannot fail to

advance the well-being of the industry, at the same time that it militates against purely
spe.cufatiiy^-aiuieatjires'/jius rliod no iyumiee-fnlAapa ban .oanoraoJ .13 lo VuD add 0} mi
That the profits to bo derived from mines, selected with judgment and under an honorable

and experienced superintendence, are not to be considered in the light of vague possibilities,
which can neither be. estimated nor foreseen, let- us compare the returns derived from rail-
ways, canals, water-works, gas, dock and land companies, with those derived from mines—
all held in the city of London.* It was found that the yield from the former species of
investments equalled 3| per cent, on the average selling” price, while that from the latter,
based upon the 350 mines in the mining share list, including lead,, copper, and tin, made an
annual dividend of 13£ per cent. If, now, the mining adventures of English capitalists are,
on the average, more than three times as productive as any of the aforementioned invest-
ments, while those in the hands of American owners have, though far richer, so often failed
to cover even the ordinary running expenses—if this be the. case, it behooves one to investi-
gate the causes of and to seek the remedy for so marked a difference.

The chief source ot this most deplorable result lies in the supposed necessity of mystery
in Regard to costs, yields, &c. Until mine and mill owners can be made to understand the
usefulness to themselves of comparative data as well as the benefit to the interest at large, it
will be hopeless' to expect that the great body of the community will be able to discriminate
between reasonable and unreasonable undertakings. All persons engaged in mining-

,
as a

legitimate pursuit, should contribute to dispel this ignorance, for the reason that every dollar
lavished on mere speculation is not only so much with drarvn from actual production, but also
reacts unfavorably on further investments. j. 51 ?

T
;}

•

Montana has, up, to the present time, been comparatively free from purely speculative
schemes. .1 ,j0j nhu/oa od yam i>Ioa tedt oa .madwaald
The main obstacle in the way of the success of those mines which are held by non-resi-

dent owners has been, as already stated, the diffusion of their energies over too wide a field
and the injudicious selection of small segregated holdings.
These errors of the past may be easily avoided in the future, and companies using proper

precautions in selecting and due diligence-in opening their mines before purchasing or erect-
ing machinery of any kind, can hardly fail to meet with most remunerative returns.
Montana need not blush to compare her treasures of the precious and useful minerals with

those of .any other section. She has within her limits as great a variety of metalliferous veins
as any single State or Territory. Veins bearing free gold and amalgable silver ores are those
immediately available, while argentiferous galenas, copper ores, and coals wifi, at some future

1
Afford an exhaustless field for permanent and profitable investment, particularly when

the Northern Pacific railroad shall have facilitated communication and diminished the out-
lays for freight .aoti&midt -roqo-iq odt ai « 'iol oltoar nsad ask *wpo8 Jrragnib m

SECTION IV.

GOLD AND COAL MINES OF NOVA SCOTIA.

Halifax, Nova Scotia, January 1, 18G8.

Sir : I beg leave to offer the following statements and observations relative to the mines
and mineral resources of Nova Scotia, in the hope that they may be considered worth being
embodied in the report which, I have understood, you are preparing upon the mineral
resources of the United States and British provinces east Of the Eocky mountains.
Mines are officially classified in Nova Scotia as “goldmines” and “ mines other than

gold. I shall observe the same classification in treating of them and the minerals which
they develop. In the course of the following remarks I trust that, to relieve myself from
again going over ground which I have previously trodden—some of it several times— I may

* London Mining Journal, August 11, 18G6.



EAST OF THE ROCKY MOUNTAINS. 57

be paidoned for occasionally making1 extracts from former papers of mine upon the same
subject, and from official reports prepared by me, during the past four years, as gold com-
missioner and chief commissioner of mines. First, then, as to gold mines.

Gold-bearing, geological formations, form a large portion of the surface of Nova Scotia,
lo indicate them character and extent I will make ah extract, brief, indeed, but sufficient I
trust, for our present purpose, from a paper prepared and read by me before the “Nova Sco-
tia Institute of National Science,” on the 6th of February, 1866 :

The outlines of the wen-marEea eeolOc’ical district which connin'ses the a
already pretty

j

off" '
“ '

.
are

districts

• Til - J-lilO UUKIUli 15 UUl HSUS UUUU* OU inilCS ffiwidth at western extremity, gradually narrowing as.it proceeds eastward, and filially coming almost toO Tim 1 ei r\~r\r

\

m-«r./v ' . - ,1,,: +ll O Tiovnui O VI n.n/1 TTinmi. £f 1 1

-

1

1

? i. 1 .
• i

•W

spui’S northeastward to i
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Breton- and Itichifiond counties, belong to the same formation. Among the

K „„„ T*** "ovuioomiu. x wotuu rongniy estimate, tlio area.ot the. Lower Silurian district at
7,000 square unles, and ot the several tracts of the more recent formation at 3,000, in all 10,000 square
miles, lho whole agea of the prqyinco amounts ffi .about 18,600 square miles, It must not be assumed that
tins large area is tlmoughput,auriferous. I will observe, parenthetically, that, judging’ from what 'is already
hnown, there lS-cvery reason to believe that future explorations, will prove the greater part of this area to
be rich m metafliferous deposits of some-bind.
As to gold I will. begin with, the Devonian district. The several ridges of highlands which come under

this denomination have, as yet, been but little,exploredfor gold • nor is it probablo that they w>ll lie, to anv
great extent, for some tiino to come. These hills.-'™ i..ri
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productiyeness ot the district: Most, of tlio gold obtained at Wagamatkook has been taken from the beds
Cl streams which flow down from the hills, and the -quantity thus procured indicates the presence of numer-
ous auriferous quartz veins in the vicinity. Gold has been discovered in the. sands of nearly all, if not all,
the streams of Victoria and Inverness, which take their risc.in these metamorpjiic hills. It has also been
found in the same formation at.Capo Porcupine, near the head wafers ‘of the Musqnodoboit and the Stewi-
acke, and, I believe, at Five Islands and elsewhere, so that gold may be sought for, with not unreasonable
expectations of success, in any part of this geological district.

IVe, have more reliable data as to the.auriferous character of the better known.Lower Silurian coast band.W o know that in the Lower Silurian district there, dro .found bands of cmartzito; seemingly -nearly parallel

lied rocks just-named. In this quartzite, and, in a. less degree, in .'some "of the slates, we find numerous
veins ot quartz ,- aiid these veins, especially those of the quartzite, we find to bo auriferous: Of the num-
ber of the quartzite bands, and of the latitudinal extent of each, little is yet known. From a general
acquaintance with the. country, and not from actual survey, I am inclined to the belief that', in the aggre-
gate, they form the. largest portion of the width, superficially, of this metamorphic district skirting tlio
Atlantic.

rf Rlrnv'f yl* -

Longitudinally • this quartzite, with its auriferous quartz veins, can, except when interruptions, are caused
by the granite -dikes' already mentioned, bo.traood the-whole length of the Hova Scotian peninsula. Gold
has been taken from quartz veins at Yarmouth and on the shore of Chedabucto bay, anctpE might add, at
every intermediate point' where diligent search has been made for it in the proper formation. The quantity
of quartz embraced in this great length and breadth of quartzite veinstone must lib something enormous.
I speak of it in comparison with the bulk of the enclosing rock. Of course we have no sufficient data from
which to.estimate this quantity. The opinion I havejust-liazarded is based upon observations of the cross
cuttings in. the rock yet made in the few localities of this province where gold mining is yet carried on, and
these openings have in many, I believe I might say in most instances, been made at mere bap-hazard. On

,,
,
-„ - ,

, quartz may have been considerably
greater than what 1 have stated. In both of these cases the quartz veins exposed, or the greater number
ot them, were known to be auriferous from examination made at the several spots where laid bare. In
other localities quartz veins of 5, 10, and even up to 38 feet in thickness, are found, but I will not multiply
instances.. Those which I have specified do not, I think, exhibit a much greater thickness of quartz in pro-
portion to that of the enclosing rock than will be found generally throughput these quartzite bands.'

Suck is, in brief, a description of - the auriferous districts of Nova Scotia. As to the most
important of these, economically speaking, viz : the Loiver Silurian, the operations being
carried on throughout its whole extent are almost exclusively those of quartz minings
Owing to the. conformation of the country, no part of this district being estimated to attain
a greater elevation Lhan-5G0 feet above sea level, and the whole of it lying in immediate
propinquity to the sea, the deposits of auriferous diluvium and alluvium to be found in the
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more mountainous and inland gold-fields "west of tire Rocky mountains, and in Australia

and elsewhere, are few in Nova Scotia, and of very limited extent. Following wlmt seems

to have been the course of the current 'which has produced a partial denudation of the rocks

of the Atlantic coast band, the disintegrated rock thus set, free has been swept into the

Atlantic. Accordingly we find that at most points along that coast, where anything like a

thorough examination is practicable, the sands of the shore contain a greater or less propor-

tion of gold. The same remark applies to Sable island, off the eastern coast of Nova Scotia.

This island consists altogether of sand into the composition of vdiich gold enters to such an

extent that it is believed, by those who have experimented in the matter, that gold washing

on a large scale could here be carried on at a handsome profit.

I have already mentioned that this Lower Silurian district embraces a number of quartzite

bands maintaining an easterly and westerly course. It, must be added that each of these

quartzite bands represents a distinct line of upheaval, and has its anticlinal axis. Conse-

quently a section crossing; the whole district at 1 right angles with the coast line, would rep-

resent a series of undulations of strata. The quartz veins, or, more properly speaking, beds,

have generally the same strike and dip as the strata enclosing them. “ Cross leads,” as

they are called by the miners, or veins cutting the strata transversely, are of not unfrequent

occurrence ;
but, as a rule, they are found to he comparatively unproductive in gold. I

shall presently have to notice some exceptions to this.' _

The conditions under which gold is found in these quartz lodes are extremely varied. In

many instances, probably in a majority of cases yet observed, tlie lode itself has a casing of

dark-blue clay slate, or talcose slate, on one side, or both, but more frequently the. tormer.

In other cases nothing intervenes between the quartz vein and the enclosing quartzite rock.

In some instances the lode consists more of slate than of quartz ;
and., frequently

,
both in

this case and in that of the slaty casing just mentioned, the slate itself is found, to be as pro-

fusely impregnated with gold as even the quartz is. Sometimes a quartz load .is of a snowy

whiteness throughout, interspersed with gold of perfect purity unassociated with any other

mineral; but more frequently these lodes are highly mineralized., mispiekel or arsenical

pyrites, zinc blende, and oxides of iron, being the prevalent associated minerals, the first

named pre-eminently so. Throughout the Nova Scotia mines the gold, as' taken Rom its

matrix, is, when compared with the immediate product of other mines in. the ‘world, of unsur-

passed if not unsurpassable purity. Owing in part to this fact the treating of auriferous ores

to extract the gold from them is beset with comparatively few difficulties in Nova Scotia.

The discovery of gold in Nova Scotia was a very remarkable incident; remarkable, not

because gold was actually discovered, but because it was not discovered at a much earlier

period in the political history of this country. This fact becomes particularly striking when

we remember that gold was a special object of inquiry among the earlier European navi-

gators who visited our shores ; that Nova Scotia is the site of the oldest European settle-

ment in America north of Florida ; and that the auriferous rooks/ composing so large a pro-

portion of the surface of the whole country, crop out upon its surface, and are found to

exhibit gold at the surface of the outcrop at almost innumerable localities. As to when and

by whom it was first discovered there is a diversity of legends and some disputes. At all

events, the first unmistakable discoveries, which the public felt bound to take notice of, are

thus described in the gold commissioner’s first annual report—that for 1862 :

TLlo earliest discovery of gold in the province, made known to' the public, occurred during the summer of

1860 at a spot about 12 |it is less than 10] miles north from the head of Tangier harbor, on the northeast

branch of the Tangier river. The disooverer, John Pnlsifcr, of Musquodoboit, yas induced, from what ho

had heard of the gold-bearing quartz of California, to search for the same substance amongst the rocks on

the upper waters of the Tangier river
;
and, while in company with some Indians whom ho had hired,. Mi'.

Pulsifer found several pieces of gold in quartz, in a brook at a place now known as the Moosoland diggings,

or more frequently, Old Tangier, owing to this circumstance. This discovery being known a number of

persons gathered to the spot from various parts of the province, during the summer and the succeeding

autumn, "for the purpose of prospecting.
, , , „

In the month of October, of the same year, Peter Mason, a fisherman and landowner near the head ot

Tangier harbor, was passing through the woods about half a mile from his own residence and on his own
land • he stooped to drink at a small brook/noticed a particle, of shining yellow metal in a piece ot quartz

which was there very abundant, and having picked it up and examined it he .concluded, from what ho had

heard of the discovery of gold up the river, that hq also liacl found the precious metal. Upon this iact

becoming known a number of the inhabitants in the vicinity of Tangier flocked to the locality and com-

menced a search for the supposed source from which tho specimen had been derived.

The public attention was now fully aroused, and with the opening of the following spring,

that of 1861, gold mining in a rude way Was comiiienced at Tangier, for the regulation of

which and the appropriation of land for mining purposes, the provincial government found

it necessary to frame certain
11 orders in cotincil.” Explorations were also prosecuted with,

vigor both at Tangier and elsewhere in the coast hand of metamorphic rocks. The conse-

quence was that during the ensuing summer promising discoveries of gold were made at the

Ovens, in Lunenburg county ;
Lawrendetown, Waverley, and Oldham, in Halifax county;

Renfrew, in Hants county; Sherbrooke, Wine Harbor, and Isaac’s Harbor, in Greysborough

county, and elsewhere. These places still comprise the greater number of the, as yet known,

most productive gold districts of the province. Of the others which have become particu-

larly noted, Montagu, about six miles from Halifax, in the county of. the same name, was

discovered in the spring of 1863; Wagamatkook, in Victoria county, in the summer of the

j^ame year ; and Uniacke, Hants county, in 1865.
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As one of the best modes of illustrating the character and exhibiting the progress of gold
mining in Nova .Scotia, it may be well to give a few sentences to each of these districts,
taking them separately. To beginat the most western, then, the Ovens are so called from
the shapes of a succession of caverns which, by the action of the sea-waves, have been
washed out from the face -of a low cliff on the west side and near the mouth of Malegash
bay. . Gold was here first discovered among the sands along the shore beach, and in such
quantity as to cause no small excitement at the outset. At first it was supposed that the
auriferous sands were thrown up from the bed of the neighboring sea, for gold was found in
increased quantity after every storm which drove the waves in’ shore. It was eventually
learned that this result was produced by >the action of the waves in sapping the face of the
rock forming a cross section of an auriferous band of the shore itself. °The washing of
these: sands was carried on with vigor for some time, hut has, of late, been almost wholly
abandoned. The process was found to be an expensive one, and the area over which it could
be carried on very limited. The auriferous band of the shore itself at this place presents
some characteristics ^seldom met with in the other gold districts of the province. The quartz
veins, although numerous and rich, are comparatively thin, and the “cross leads”—true
veins cutting the strata transversely—are the richest in gold, a fact seldom met with else-
wMag ini NcretoSbotisoix yfaviinmqmoo. ed ol baud! eta yotff ,o!cn js gxs ,fnd

The Ovens is one of the oldest known gold districts in Nova Scotia, and those who first
invested money there seem to have entertained most extravagant expectations of the richness
of the place. Their anticipations were not realized, and consequently, in the reaction which
took place in the, public mind, the place was unreasonably cried down. It is beyond doubt
that gold maning can be carried on at the Ovens with fair profits.

•

Wuverlcy is situated 10 miles distant from Halifax by the post road to Truro, and about
3 2 miles distant from the same place by railway. Thus far TV averley has produced a larger
gross, amount of gold than any other district in the province, a result which is in a large
degree attributable .to -the favorable situation of the place, and the unwonted vigor with which
mining operations have there been carried on by two or three of the most largely interested
companies, .for the average yield of .gold per ton of quartz, over the whole district and for a
period of six

.
years, has been less at Wav erley than at several other districts. The most

effective rule to apply in order to ascertain, at least approximately, the profit derivable from
amine, or from a whole district, is to show the product of gold for each man engaged in
and about mining. In 1863, the first year in which complete official returns were obtained,
Waverley gave $2S8 40 per man for the year. This rate has gradually increased year by
year, until, in 1865, it amounted to $895 87. There was a slight falling off during the
3dBsvtiug.yteT^2jihjoijmq §9mooscf ink! sirIT .yxlmroo srdl 1© yxoiafd lEoiiiloq odl ui borrou

Lawrmcetown is about 12 miles eastward of Halifax, between the great eastern shore road
and

.

the shore of. the Atlantic itself, and is of easy access. Since 1861 mining has been
carried on at this place with varying success, operations being wholly suspended at intervals.
It was not. until the latter part of 1866 that the real value of this gold field came to be appre-
ciated. Since then a large 1 portion of the district has fallen into new hands

; some very rich
lodes have been struck, and mining has been prosecuted with considerable vigor.

Montagu, six miles: eastward of Halifax, and of easy access by post u-oad, has not been
distinguished by the same activity which has characterized operations in some other districts.
Nevertheless the ground is favorably situated for mining und the monthly and yearly returns
of its gold product are rather remarkable for the- High# degree of fluctuation they exhibit.
These for the year ending 30th of September last showed a product of $406 60 per man.

I mp,y heip observe that since 1864 the 30th September has been held as the termination
of the fiscal year in Nova Scotia. Consequently when, hereafter, I speak of any returns
for either of the years 1865, 1866 or 1867 j

I allude to the 1 twelvemonth ending with the 30th
September of the year in question.
That part of Oldham district in which the principal mining operations have heretofore been

carried on is about three miles. eastward of Enfield railway station, which station fis- 27 miles
distant by rail from Halifax. Owing to causes which ate attributable less to the nature of
the place thau to the management of those who have invested there, mining has been less
unifoimly successful there than in some other localities. Oldham has the distinction of having-

shown a larger maximum yield of gold than any other district. At one time this amounted
to 103 ounces, 14 dwts. per ton of quartz. In another respect it is almost, singular, fora

cross vein ” of quartz has here proved to be one of the most productive lodes in the district.
Renfrew^ is distant about seven miles westward from Enfield railway station, already men-

tioned. I rom 1862 to 1865, inclusive, mining was carried on in this district on no very
extensive scale, hut with fair and increasing profits, and a gradual extension of operations.
In 1866, owing to an influx of additional mining capital, and the opening of a number of new
lodes, a great stride in advance was made, and the aggregate gold product for that year was
more than five times that ot the last previous year. This prosperity has continued unabated
to the present time, and in 1$67 the Renfrew mines afforded $895 30 per man.
The centre of Uniacke mines is about three mi Iqs eastward of Mount Uniacke railway

station, this station being 26 miles, by the Windsor Branch railway from Halifax, and 22 from
Windsor. Mining may he said to have really commenced in the early part of 1867, the first
important discoveries of gold having been made there during the preceding year. The
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prospects throughout the district, so far as explorations have been extended, are very prom-
ising, and mining, where it has been carried on, has shown large returns. The operations

of one company at Uniacke, for some .months during the latter payt of 1867, yielded at the

rate of an ounce of gold per day per man, a larger average, I belie-ye,. than has been shown
elsewhere inriISfQvnsSteffl&ao bus ^baursu fgsl odi do riaiiqpox9 odi dtiw jsdt uosg 9d iliv? ll

Tangier is upon the Atlantic coast, 56 miles, eastward. from Halifax by post road, and about

the same distance by water. This district, although an exceedingly rich one beyond all

question, has been subject to great and frequent fluctuations, owing mainly, in the first

instance, to the injudicious: mining regulations adopted by the government when gold was
first discovered there ; and secondly, to the business complications of those into whose hands
a large, portion of the mining ground subsequently fell. This district Is divided into two
sections, known as blocks A and B, or Old Tangier and Tangier proper. The, latter lies

immediately upon the shore about the tidsfwaters of the safe .and commodious havens of

Tangier and 'Pope’s harbor, and: consequently. possesses great; facilities of access. Old
Tangier, as already mentioned:, is situated ab.oufcnjne miles back from the .shore. Although
this was the first, spot where gold was mined in Nova Scotia, the operations carried on there

are still upon a somewhat limited scale. This- has been owing to the difficulties of access to

the place. Latterly, however, a road has been opened through the wildquueiss, and mining
has there been renewed with much spirit,- The quartz- loded ardnumerous, continuous, and
of even thickness, and .yield a good average of gold, A large quantify of specimens of aurif-

erous nuggety quartz taken from old Tangier during th-e latter part of 1:867' exceed in richness

and brilliancy anything of their kind previously found in Nova Scotia.

Sherbrooke gold district lies upon the west side of St. Mary’s river. It is 150 miles from
Halifax by the most direct land route, and about two-thirds of that distance by water. This
district has been one of the largest producers of gold SS ^\P.va Sc,oti,a. Tt has also been, per-

haps, one of the most uninterruptedly successful, a f^q-t, which, however, I am inclined to

attribute less, to the exceeding richness of the mines than to the skill and energy with which
they have been worked. The profits of mining in Sherbrooke have continued to increase

steadily year by year. This can scarcely be questioned when we find that the annual yield

of gold has attained an average of $.1,592 58 for every, man employed. :

Wine Harbor gold district is situate upon the harbor of the same name, four miles eastward
of the motkh of St, Mary’s river, already named. During the first four years of its mining
history, this district kept pace with Sherbrooke as a gold producer—indeed, rather surpassed
the latter place; Since then, there has been something of a falling off ip the. product. This
is mainly owing to the fact that latterly the parties most largely interested at Wine Harbor
have engaged a large share lof -their joint cefihrtS

rIn works wvhich.are not immediately pro-

ductive, but which are essential to an extension of mining operations. There seems to he
no.reason to doubt that the place will soon resume its former high position as a gold district.

Isaac's Harbor or Stormont district is advantageously situated upon one of the finest harbors

upon the eastern coast, and is about 20 miles eastward of the mouth of St. Mary’s river, This
district has also been a large producer in proportion, to

:

the amount of effort. that has there

been put forth in mining
;
hut enterprises of that class have never yet been entered into upon

anything like a. large scale. The possibilities of the place may, be. imagined from the fact

that,, taking the whole period since gold mining commenced in Nova Scotia, we find that
the mines of Isaac’s harbor have kept up the largest average yield of gold per ton of quartz.

The situation of Wagamatkookjs comptuatively remote from the .
.ceijtres of population,

being- in the wooded highlands ,of. the interior of Victoria county, The difficulty of access
to it has militated against its prosperity as a mining ,di.stiict, ^pother its lack of
prosperity is to be found- in the fact thatalarge portion of its most promising ground remained
for a long time in the hands of parties who did. little .or nothing to develop it. Indeed,, little

more can be said of Wagamatkook than that it affords very promising indications as a gold
field ; hut that much may he alleged with perfect safetyk9m8 r,ao

'

5 esifxeq llrs ot vihotoBieitea
The progress of development of these mining districts, although not very rapid, has been

continuous, steady, and increasingly satisfactory. The aggregate quantity of gold produced
by them was-, in 1862, 7,275 ounces; in 1863, 14,001 ounces, 14 pennyweights, 1.7 grains :

in 1864, for nine, months ending September 30, 14,565 ounces,. 9 pennyweights,, 8 grains
;
in

1865, for 12 months ending September 30, .24,867' o.unpes,. 5 penny weiglfifii -22,. grains ; in

1866, 24,162 ounces, 4 pennyweights, 11 grains ;. in. 1867,. 27,583 ounces, 6 pennyweights, 9

gnaShsxl ybui trait ogfixnBb yurs rot loorodj loiohqorq odd oarudixiior ot buod e otai retns terra
In another respect, these results are more gratifying. There are, no returns of the

number of men engaged in mining in 1862; hut in .1863 the. total quantity of gold produced
was equivalent to $296 to every man engaged in and about gold mining in.Nova Scotia during
the year. In 1864, this average had attained, for in

1865, $664 80; in 1866, $669 41 ; and in 1867, $765 per man for the 12 months, equal to

82 44 per man per day. In all these calculations.gold is estimated at $18 50 per ounce, which
is less that* its peaj yalfiefinps-i ai od .noitfioilaqa dona gmAsm nO .saoqrnq aid rol boiaoiee
When the first of these averages was made known to the public, it was clearly shown that

the mines of Nova Scotia in the aggregate yielded a larger average product per man engaged
in mining than those of any other country, and this average has been nearly trebled in four
years. In fact, although the above calculations do not necessarily prove it, the results pro-
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dnced from Hie various gold mines of Nova Scotia, taken separately, do not present those
striking contrasts observable in everyother gold-producing country. We seldom hear of such
extraordinarily rich prizes as ate* at

1

times, metWith elsewhere, but, on the other hand, amino
which is a total failure—which does not at least yield a moderate profit—is a very rare exception.

It will be seen that, with the exception of the last named, and even that may scarcely be
considered an exception, all of the gold districts above briefly described are easily accessible,

lying,- they do; immediately -upon a coast abounding with superior harbors, or within a
very tew miles of the great interior thoroughfares of th©province. They are so situate that

they can be readily supplied with all the requisites of a mining district at a low rate of
charge.- When one considers this fact, together with that of the productive character of the

mines themselves, he may naturally Wonder at the paucity of the numbers engaged in mining,
and of the consequent, aggregate result of their operations. Doubtless, in the very propin-

quity of Nova Scotia to Great Britain, the Atlantic States, and the other Canadian provinces,
the sources from which most great commercial enterprises emanate,- and the facility with which
reliable auriferous districts may be reached] become: possessed, and profitably developed in
Nova Scotia, may be found, in great- measure, the solution of the problem thus suggested.
There probably never was an adage more pregnant with truth than that embodied in the oft

edl xf^oontti honoqo nood gad hem a /lovov/ori yholinJ ..oaelq adf
,8-UOXiniinoo .anoia a ino’Tis distance lends enchantment to the TievriJrw bawoae'i xisad orodi

Even from Nova Scotia itself people sometimes go to Colorado, Columbia, California, Aus-
tralia, or New Zealand, to mine gold, thus abandoning at least ten chances in their favor at

home for one that they can pick up abroad. '

Comparing the prospects with the results, as above set forth, it will be seen that gold
mining is yet in its infancy in Nova Scotia. We may further infer that the discovery of

localities in which gold mining cai£ be harried on With profit has scarcely more than eom-
inenced. • Among the places not already named where gold has been discovered, with good
prospects of profitable mining, may be ! mentioned Cranberry Head, at the extreme western
limit of the province, in Yarmouth county

;
Gold river, in Lunenburgh county

; Boar’s Back,
near Gay’s river, and Stewiacke, in Colchester ; East river, Chizzeleook, Musquodoboit,
Scraggy Lake, Killagg river, and elsewhere on the Sheet Harbor rivers and their branches,

in Halifax county
; and the 'shores of Chedabucto bay and Cape Porcupine, in Guysborougli

county. The existence of auriferous deposits in soine of these places has been known for

years ; in others it is of recent discovery. -

It may not be out of place, in' this paper, to give a brief outline of the more important
provisions of the law of Nova Scotia relating to gold mines. It must be premised that,

whoever may be the owner of the land, gold mines in Nova Scotia belong, in the first instance,

to the Crown. At least, this is practically the case as yet. There are portions of land in

the province which have been granted without reserving to the Crown any minerals, but upon
such unlimited 'grants no gold has yet been discovered. As a rule, out of all land granted
in Nova Scotia there are reserved to the Crown ail mines and deposits of gold, silver, lead,

tin, iron, copper, and coal. All other mineral- substances' are conveyed with the soil.

The regulations improvised by the governor find council on the first discovery of gold in

Nova Scotia, as' also the first '“ gold field act ?!’" passed by the provincial legislature, were
framed, as might naturally enough be supposed, with but a very imperfect knowledge of

what was requisite fb a gold mining community anywhere, still more of all that was peculiar

in the Nova Scotian gold fields, arid wouild most Conduce to their development. Conse-
quently they were hampered With many provisions which experience soon proved to be use-

less, bnt which bore heavily and vexatiolisly upon those who engaged in mining enterprises.

There is little room to doubt that thri check thus given to such enterprises at their very con-

ception is, in its results, felt to some extent even yet. The law now in force, which, with
its subsequent ameridrhents, was framed by the writer of this paper, has been found to work
satisfactorily to all parties concerned/although, of course, every year’s additional experience

(Sjonisib getmim saadt io fiiuniqolm

According to the existing law, the intending miner, having determined upon the site of his

future Operations, it not being preoccupied by another, may] in the first instance, apply at

the department -of mines' for either a “prospective license,” or a lease. There- is no limit to

the extent of grourid that he may apply for. To obtain a prospecting license he must pay
at the rate of 50 cents per acre, and, where the ground applied for is not Crown land,

must enter into a bond to reimburse the proprietor thereof for any damage that may be done
to his land. This license holds good for three months, hut is renewable for a farther term of

three months upon the prepayment of ‘25 cents per acre. This gives him the exclusive right

to explore over the Whole traiit applied for,, arid Select any part, or the whole of it, upon
which to carry on mining operations. -'da^foi ,baniatla had e-gs'ie

Before entering upon any such mining operations, he must, whether he has previously held

a prospecting license or riot, apply for a lease of such Unoccupied ground as he may have
selected for his purpose. On making such application, he is required to pay at the rate of

$2 for each area of 250 feet in length by 150 feet in breadth ; and, also, when the ground
applied for is 1 privatb 1 property, to make an arrangement With the owner of the soil for any
damages the latter is likely to

1

sustain. Thereupon he receives a lease for 21 years, reserv-

ing a royalty of two ana one-half per cent, upon all the gold mined. The law further requires
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him to have labor performed annually at the rate of 10.0 days’ work for every 250x150 feet

leased by him ; and to furnish quarterly, and swear to, a return showing, among other things,

the amount of work and where performed, the quantity of quartz mined, the mill to which
it was sent, and the quantity of gold obtained from it.

Anyperson is liable to a heavy fine who runs a quartz mill without a license. Before

obtaining this licence, for which there is no charge, he must give bonds with ample sureties

for the performance of his duties as required by law. The licensed mill owner muS every

month make and swear to a return showing the quantity of quartz crushed, the mine whence
it came, and the quantity of gold taken front it; and out of this gold: he himself pays to the

mines department the royalty reserved by law, receiving three per cent, out of that royalty

commission for his trouble,—
It will thus be seen that every pains has been taken to insure reliability in the statistical

returns furnished from the Nova Scotian gold fields. A glance at this outline of the leading

provisions of the law will convince the reader that, at least, there can be no exaggeration in

the statistical statement above set forth, or in the tables appended to this paper. Doubtless

some gold is smuggled away from the mines without paying royalty, and consequently never
appears in the official returns. The amount which is thus eliminated from the auriferous

products of the country cannot be estimated with anything approaching to accuracy.

The following yearly abstracts of the results of gold mining operations from 1863 to 1867,

inclusive, shows the progress that has been made and the aggregate product, so far as official

returns can show them

:

Abstract ofgoldmining statistics—1863.
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Abstract of gold mining statistics—1865.
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35 5 3 2 1, 114 10 0
on? Diii> f

14 17 820 12 23 7 17 12 436 60
Other and unpro-
claimed ’.

.

6 I — 1 122 8 0 10 10 23 18 0 64 6 21 yaptfg (go

692 33 23 10 23, 835 11 0 1 0 21 141 7 0
1 J VJ V v~) 20 24, .867 5 22 16 10 0 664 80
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As intimated elsewhere in this paper, operations in search of gold in Nova Scotia have
been prosecuted almost invariably in the veins of quartz in situ. In the few localities where
alluvial mining has been carried on the means employed have been, as in other countries,

those of the cradle, long-tom, and sluice, but more especially the latter. But even in the

few alluvial auriferous deposits which have yet been discovered free gold is only found in

small quantity. In such places the surface soil is usually found to be profusely interspersed

with fragments of auriferous quartz, with boulders and pebbles of what had been its enclos-

ing rock. The processes referred to merely wash off the earthy matter from the mixed mate-
rial, retaining the free gold and the fragments of quartz and other rocks. From the latter

the quartz is separated and subjected to the stamping mill. This may seem a tedious process,

and it requires much care; but in the few localities which have favored the operation, it lias

proved very remunerative. In some instances, and generally where the situation favored

such a process, the whole of the surface material has been run through the stamping mill, as

the more profitable mode of saving the gold contained in it.

The Nova Scotian gold, as taken from the matrix, is almost singularly free from alloy, a
fact which, in a very material degree, exempts the gold hunter there from difficulties which
beset him in many other parts of the world. As to the mode of reducing the auriferous

quartz, slate, &c., and extracting the gold therefrom, numerous processes have been tried.

For pulverizing quartz the first apparatus employed—not considering the rude and tempo-
rary appliances hurriedly improvised on the first discovery of gold—was the stamping mill.

Since then, and more especially during the first two or three years of Nova Scotia’s gold-

mining history, numerous other contrivances, involving some variety of mechanical princi-

ples, have been tried. We have had improved specimens of the rude arrastra, the Chilian
mill, the revolving pan and sphere, the “dry process ” of pulverizing quartz by passing it

through a rapidly revolving cylinder, and various combinations and varieties of these. Some
processes which I have not had opportunities of inspecting have also been employed for a
time. But all others have, as yet, been, by practical men, sooner or later discarded in favor

of the old stamping mill.

In the appliances used for amalgamation there has been almost as great a variety, but a
pretty nearly uniform process has eventually been adopted. Quicksilver is deposited in
quantity in the stamper-boxes. As a thin stream of water runs continually into each stamper-
box while the mill is in operation, the finer and lighter particles of the triturated gangue are

being constantly washed out, through a wire gauze or finely perforated plate, upon a sloping
table, the sides of which converge, and, at its lower end, conduct to a succession of sluice-

boxes which form a gradual descent. The bottom and sides of this table and these sluice-

boxes are covered with copper plates. In some mills, instead of sluice -boxes, there are pro-

vided shaking tables, the superior advantages of which yet remain, I think, to be proved.

By this mode a greatly preponderating portion of the gold freed from its matrix never leaves

the stamper-box, but amalgamates and remains there with the quicksilver. The particles of
both metals, thrown out by the mechanical action of the machinery and the current of water,
are caught upon the copper plates, over which, for a time, they are carried.

This is the mode of treatment which, thus far, has met with the most general approval.
It is of not unfrequent occurrence that when a new comer from abroad enters a mining dis-

trict he regards somewhat scornfully the simple processes I have briefly sketched ; but it

invariably happens that, after indulging in some—frequently very expensive—experiments
in setting up “the latest improvements,” he falls back into the old mode, or some very slight

modification of it. That all the gold is saved by this treatment is more than any person
would be justified in saying. For about the first year of gold mining in Nova Scotia most
mills had in connection with them kilns for roasting the quartz before it was subjected to the

stamps. It was discovered, however, or supposed" to be, that no profit was made by this,

and that, indeed, the balance, if any, was on the other side of the account.
It is certain that in most auriferous quartz veins mispickel (arsenical pyrites) is found, in

some of them in large and numerous masses. It may be safely averred that all of this is

impregnated with gold
;
and, owing to the difficulty, if not impossibility, of amalgamating

any considerable portion of the gold so associated by the simple process above described, a
considerable quantity must be lost. Latterly some proprietors of mines have carefully sep-

arated this arsenical pyrites from the tailings of their quartz mills, barrelled it up, and sent

it to Europe, where it has been subjected to chemical treatment and has yields®, I have been
led to believe, a good profit to the owner. I am not aware that a like treatment has yet

come into use in Nova Scotia.

I must here observe that the sodium amalgam, of comparatively recent discovery, where
experimented with in the mines of this province, has produced highly gratifying results, and
is gradually creeping into general use.

Of Mines other than Gold.—In treating of the mineral resources of Nova Scotia other

than auriferous deposits, and more especially of its coal fields, I find myself even more at a
loss to speak definitely than in dealing with its gold mines. This difficulty is owing to the

very imperfect character of the geological and mineralogical explorations'tliat have yet taken
place in the province. To explain this, again, I must be historical to the extent of a low
sentences.

In 1826, at which time little or nothing was known of the geology and mineralogy of the
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country, all the minerals. reserved to the crown in granted lands and all those in crown lands
were granted by George IV to his brother, the late Duke of York, for a term of 60 years.
This grant virtually transferred nearly all the mineral products of Nova Scotia. SOW --prop-

erty thus conveyed to the Duke of York eventually came into -the hands of the “General
Mining Association,” a powerful English company. While the whole mineral resources of
the country were thus locked up by a monopoly'-, little or no disposition was shown, either by
the provincial government or private individuals, to. ascertain what the extent of those
resources was. At length, after years of irritation, probably on both sides, and some not
very successful efforts on the part of

.
the Nova. Scotians to possess themselves of a share of

the mineral wealth of their own country, an arrangement was effected between the provin-
cial government and the General Mining Association in August, 1857, which was confirmed
by the Nova Scotian legislature eariy in the ensuing, year, and went immediately into effect.

According to this arrangement the association were- allowed to retain, with some, ameliora-
tions in the terms of their lease., all, the coal seams contained in about. 75 square miles,, com-
prising the mines already opened and worked by them at Sydney, Point Ae.oni, Lingan,
and Bridgport, in Cape Breton,, the Albion mines in Pietou, and Springhill

• and The.Joggins
in Cumberland. The association, on their part, relinquished all- claim whatsoever to the
mines and minerals throughout the remainder of tho province. Almost immediately upon
the conclusion of this arrangement there commenced an activity"- previously unknown in Nova
Scotia in exploring for minerals, and more especially for eoal, outside of the tracts still

retained by the General Mining Association. Years must yet elapse before the results of this

still actively continued exploration can enable us to form anything like a close approxima-
tion to an estimate of the area of Nova Scotia which is underlaid by available coal seams,
or of the aggregate quantity of coal which may be extracted from those coal beds and put in

the market. I shall, however, give a brief outline of wliat seemrto he the possibilities of the
country in this respect. r lo saiiiasstioqqfo iusd -mw* I tbid-w

It has already been stated above that of the 18,600 square miles of the total area of the
province of Nova Scotia about 10,000 square miles belong to the geological formation through-
out which auriferous deposits are found. Let us deduct from the remaining surface of the
province that portion

,

which belongs to the new red sandstone formation, associated with trap

rock. This is represented by a narrow strip of land varying from twro to five miles in width,
extending along the south shore of the Bay of Fundy, from Brier island to Cape Blouridon,
and also some islands and isolated headlands on both sidfes of Minas basin arid Cobequid
hay. All the remainder of Nova Scotia belongs to the .carboniferous formation. The pro-
ductive coal measures of this formation naturally divide themselves into the -following inde-

pendent coal fields : . mbb «rl

The North Hants and South Colchester coal basin presents no good, natural cross section,

although it is bisected in nearly equal halves by the Shubenacadie river. Thin seams of
coal have been discovered at several points near the margin of this basin, hut.no mines have
been opened, and its value as a productive coal field yet remains to he proved.

The North Colchester field comprises a narrow strip between the Cobequid Hills, on the one
side, and the shores of Minas basin and Cobequid bay on the. other, and rextending from the
vicinity of Parrsborough. to the confines of Pietou county. Coal has been mined to a small
extent, but, although several seams have been discovered, they are so thin that to work them
to any extent, in the preseut state of the coal and labor markets, would not, prove remunerative.
The Cumberland coal field is much more extensive. At the western,confines of this district,

at a place called The Joggins, the shore of Chiegnecto bay affords a remarkably fine cross

section of the whole-formation.
.
Here may be observed upwards of 70 coal seams,, compris-

ing an aggregate thickness of over 40 feet. The more important workable seams,, taken in

descending order, are of the respective thicknesses of five feet, one-foot nine inches, two feet

nine inches, five feet, four feet, and five feet, being six in all. Two of these seams are

worked on the Joggins shore by. the General Mining Association, who there hold four square
miles of mining territory. From three to four miles east of the Joggins mine are the Vic-
toria and Lawrence mines, on opposite sides of the navigable river Hehut. Further east,

and fronting upon the navigable Macan river, is the Macan mine.
.
Ou the .east, side of the,

same river and lying contiguous to each other are the mines of the Chiegnecto,. the St.

George, and the New York and Acadia companies. All of these, mines have been opened
within a comparatively recent period, and all are supposed to be worked upon some of the

same seams which exhibit themselves upon the Joggins shore, although none of them con-
form iu every particular to any of the beds found at the latter place.

Near Northumberland strait, the extieme eastern shore of Cumberland, some,, coal seams
have been discovered which are supposed to he the equivalents of those seen at The Joggins,
but none of workable thickness have there been exposed. as yet, _

At a place called Spring Hill, in the interim' of this county, and near the northern base of

the Cobequid Hills, about 20 miles southeast of The Joggins, the General Mining Association

[

)ossess a tract of four square miles. A seam of excellent coal, 12 feet in thickness, has
lere been found, but no proper mine has yet been opened. The explorations made of late

years by other lessees, outside of the association’s tract, seem to indicate that there are sev-

eral available coal seams in this vicinity
;
but the partial nature of those explorations and a

very considerable degree of disturbance of the strata, which is a characteristic of the district

5 T „
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and a serious difficulty to the explorer, precludes our forming anything but a vague estimate

of either the number or extent of its coal beds.
;
.

The Pictou coal basin lies about the centre of the county of the same name. Considering

how comparatively limited is its horizontal .extent, it comprises an enormous aggregate thick-

ness of coal beds. The most important seams of good coal known, as yet, in this distnct

are^f the resp^tive thicknesses of 38, 22, G, Hi, !* (“ oil coal,”) 19 and 13 feet. In the

centre of this district the General Mining Association have an area of four square miles, and

at their colliery, known as the Albion mines, have carried on operations lor many yearn.

Surrounding this colliery on every side are others which have but recently been opened.

Judging from its development thus far, the horizontal area underlaid by the above-mentioned

seams, including what is believed to be an eastern extension of the Albion mines coal meas-

ures to Merigonish harbor, may be roughly estimated at not less than 30 squaie miles. Upon

this space there are eight collieries now in operation, and preparations are being made tor

The ^Antioonish coal-field comprises a small portion of the northeastern coast of the county

of that name. Some small coal fields have been found in the vicinity of Pomquet harbor,

and in consequence of this, explorations are being prospected with the sanguine hope of dis-

covering one that can be worked with profit. „ . f a.
The productive measures of the Inverness coal field seem to be confined, foi the most part,

to a narrow band of country near the coast. A mine has recently been opened at 1 ort f ood

upon a seam of good coal, averaging six feet in thickness. Other coal seams, varying fiom

three to seven feet in thickness, are found along the coast at Mabon, Broad Cove, and Chim-

ney Corner. Although showing no extensive deposit on the shore, these beds, like the one

being worked at Port Hood, dip seaward and are probably the outcrops of an extensive coal

field’under the waters of the Gulf of St. Lawrence. In the southern part of this county,

along the river Inhabitants, coal has been found in several places, and there are promising

indications of a valuable deposit of that mineral, but, owing to the comparative remoteness

of the place from navigable water and the existence of so much coal elsewhere m the province

in more favored situations, little exploration has been made in this locality.

This River Inhabitants district may morepoperly be considered a northern extension

of the Richmond coal field, which comprises, along with the tract just mentioned, all the

western and middle portion of Richmond county. Here, all along the north sicie of Lennox

Passage, from St. Peters west to the Strait of Canso, good indications of coal are found,

although the stratification is, in places, very much disturbed. At Seacoal bay, in the smith-

, western part, of the county, a mine has been opened upon a bed of coal and bituminous

shale, nearly 12 feet in thickness, and of which four feet only are worked as a coal seam.

miles' inland, and northward- of the last mentioned. Here two

seams of three and four feet respectively are being worked. Their dip, as at Seacoal bay, is

^Victoria county has also its special coal field, isolated from any that have yet been, or will

hereafter be described. Coal has been discovered on the north side of St. Patrick s channel,

in the vicinity of the 'Wagamatkook and Baddeck rivers ; but no mine has yet been opened,

nor have explorations been there prosecuted to any extent

The last, and in all probability most extensive and most important coal field \\ Inch I shall

have to describe, is that of Cape Breton. It extends along the eastern coast from Cape

Dauphin, near the southeastern extremity of Victoria county to an unknown point nuclei the

waters of Mira bay, off South Head or Point Gage, a distance of about 40 miles. Along

this whole coast band, the productive coal measures are-found extending inkpdfol a dis-

tance of from seven to nine miles. The contained coal beds dip nyrtheastwaid, thus indi-

cating the .more than probable existence of an immense body of coal beneath the sea.

Notwithstanding the explorations which have been prosecuted with spirit and diligence o

some years past, it is impossible as yet to state with confidence the number of coal seams of

sufficient dimensions to be profitably worked in this fine district. I may state that not less

than 20 of these seams have been opened and worked, and that these opened seams compnse

an aggregate thickness of over 100 feet of superior coal. The whole district of these pro-

ducSvf measures covers a horizontal area of from 250 to 300 square miles,

of the district immediately adjoining the coast is under leaser and theie aie 16 collieiies heie

in operation. These are all of recent origin, except those of the General Mining Association

at North Sidney, Lingan, and Bridgport. Here is the largest tract retained by this associa-

tion It covers all the land extending along the line of coast from the north side of Boular-

derie island to a point about a mile south of Bridgport basin, and comprises over GO quare miles.

A cross section of the association’s ground, on the north side of Sidney harbor above, shows

no less than 34 seams of coal ; but of these only four have yet been worked. I ntay observe

thut all the coal vet found in Nova Scotia is soft bituminous coal.

In our present still very limited knowledge of the real extent of the productive coal

measures in Nova Scotia and their available contents in coal any estimates of either the one

or the other might be so remote an approximation to the truth as to be of ^y httle piacti-

cal value. It can only be said, in general terms, that the circumstances of that Piovince

point to an enormous future development of that branch of mining.
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The following figures showing the total amount of coal raised and shipped, in Nova Scotia,

in tons and hundred weights from 1827 to 1867, inclusive, will exhibit the progress at its

trade in this particular :

Years.

1827 .

1828 .

1829 .

1830 .

1831 .

1832 .

1833 .

1834 .

1835 .

1836 .

1837 .

1838 .

1839
1840
1841
1842
1843
1844
1845
1846
1847

Tons.

11, 491

19, 429
20, 252

25, 240

34, 424

46, 585

59, 497

46, 677

51, 813

98, 427

109, 347

97, 938

133, 928

98, 267:

136, 110
119,' 478

97, 200

99, 993
137, 908

134, 393
183, 099

Cwt. Years.

17
12
G

8
6
4
12
5

3
12
14
11
17
9
12
12
14
13.

12
13

1848
1849
1850

1851

1852
1853
J854
1855
1856
1857
1858 hte
1859:

1860

1861
186-2

1863

:

1864 (9 months) -

1865
1866'

1867

Tons. Cwt.

170.

158,

163,

139,

1.71

,

196,

213.

216;

231,

267,

289,

267,

304,

334,

393,

424,

406,
'651,

601,

542,

518.

955
728
976
881
935
250
333
934
808
618
496
129
545
631
425
699
256
302
127

1

10
8

13
18
17
16
3
7
17

15
5
2

14

The slight falling off during the last two years is to be attributed to the abrogation of the

“reciprocity treaty” between the Provinces and the United States.
. . ,

Tim law'of Nova Scotia relative to coal mines, as well as to all other.mines other than

gold, may be briefly summed up thus : The first step to be taken by the party m &
is to apply to the department of mines for a “ license to search upon wuatevei ground

may have selected for that purpose. The application must be accompanied by a payment

of $20, and the filing of a bond to make good any damage done to private lands, and the

license is not to cover more than five square miles, and it holds good

expiration of this license, the holder thereof may, out of the ground coveied by if se ect one

square mile; this area to be enlarged under certain special circumstances, ovei winch, upon

the payment of $50, he can obtain a “license to work,” which holds good for two yeais. It,

during this period, he shall have commenced “ effective mining operations, he is entitled

to- receive a lease, terminable in 1886, but renewable.. On such leases theie is reserved a

royalty of 10 cents on every ton of 2,240 pounds of coal ;
eight cents on eveiy ton of non,

and five per cent, on all other minerals except gold, the royalty upon which has already been

Sta

ity hene add a few remarks as to the presence in Nova Scotia of the other more important

reserved minerals. Copper has been found at several localities. Mining operations have

been carried on for some years past in a bed of cupriferous clay, containing nodues o

copper, in the carboniferous formations, at Tatamagouche, Colchestei county. As t is

happens to be a place where the minerals have been granted with the soil, I have no reliable

means of knowing what degree of success lias attended the venture. What were considered

promising indications were found a few years since, at Cheticamp, Inverness, and a Coppei

Mining Company commenced work there ;
hut their operations have not yet proved sacccs.,-

ful. This mineral is also found in thin veins and detached masses, in the foim of native

copper and of the gray sulphuret, green carbonate, and oxide of that metal, tit. numerous

Od on L short, of tto bay of Fundy. At

of Poison’s lake and the headwaters oi Salmon^ nvei, on the confines of Antigons^

Guysborough counties, there are to he found large and numerous masses of coppei oie,

yielding from 5 to 20 per cent, of metal ;
but: no real lode has yet been discovered.

At Gay’s river, near the northern bounds of Halitax county, the boulders of lower ca^on

iferous TOek scattered through the surface soil over a tract ot country c0US1
^
eiabA |.

extent, as well as the soil itself, are profusely interspersed with galena, seern ng^to mch n .

the vicinity of an important lode ot that mineral. Washed samples ot this oie pftorded 17*

per cent, of lead, and this lead gave lli ounces per ton oi silver.
H1

The only other useful mineral known to exist in quantity m Nova Scotia, of which mrat on

need be made, is iron. On this head I will make some extracts from a work by the water

of this paper, entitled “ Nova Scotia considered as a field for emigration, published m
1858:

Tire most western deposit of any extent' yet discovered occurs Clements, on the south skle of Armapolis

basin? ^The outcrop of the vein lay be traced on the surface for
;

the Hstance ofa
i . .. ^ A.nf- t.-

traceu on tiie surnuju j.ui luy uistouao m ^ ^

f
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at Clements. There are several parallel veins at this place, varying from 4 to 10 feet in thickness. Six of these

have been examined and accurately defined, and the ore contains 55. 3 per cent, ot iron ot excellent quality.

* * * * * * * * *

The next great deposit of iron ore which wc will mention is found on the southern slope of the Cobequid

hills. This deposit, considering its extent and the variety and quality of its ores, may bo pronounced the

most important in the Province. That part of it to which attention has been more particularly directed

lies between the Debert river and a point some two miles westward of the Great village river, a distance,

in all, of about 10 miles. Between these points the vein extends nearly east and west, and at a distance oi

from five to eight miles from the shore of Cobequid bay. It consists of a veinstone ot the species of ore

called anher'iic
,
associated with spatliose iron

,
surrounding and including a number ot other varieties ol ore.

* * The whole vein is of very irregular width. At one spot on the bank of the Great Village river it, is

120 feet wide, whilst at another, not far from the most eastern .point to which the vein lias been traced, it

attains a breadth of over 500' feet. Its breadth is unequal at various intermediate points- wliei*e measure-

ments have been made. The length of this vein is not yet ascertained ; its
- continuation may be seen near

Five islands,- 20 miles westward of Great Village river, so that the vein is known to extend a distance ot

about 30 miles -in length. It is not at all improbable that upon continued examination it will be iound vo

extend along the whole length of .the Cobequid range of hills.
* * * The iron made from these ores is

found to be equal to any hi the world in the rare properties requisite for making good steel. * * *
.

A very extensive deposit of iron ore, of a description similar to that of Nictan, is found at East river,

_

Pietou, and within 10 miles distance of the Albion coal mines on that river. The vein at this place is lo

feet in thickness. The situation of this deposit, like that of the Cobequid hills, afiords every facility for tne

profitable.manufacture of iron. '
.

,.

Iron ore, in the forms of red ochre, red hematite, , and brown hematite, is found on the Slnibenacadie near

its mouth. It has also been found in small quantities in several other places, affording good reason to believe

that further extensive deposits of that valuable mineral will be discovered upon a mors general research into

the siineral wealth of Nova Scotia.

Recent explorations have fully verified this prediction
;
yet Londonderry, on the southern

flank of the Gobequids, is the only place in the province where an iron mine is worked. At

this place, known, as the “ Acadian mines,” blast furnaces were erected about 17 years since,

and the manufacture of charcoal iron has continued ever since. * •

.

I will only add in conclusion that by far the largest proportion of the surface of Nova Scotia,

taken as a whole, is yet an unexplored territory, and that this remark applies especially to

the large area of metamorphic rock, in the explored portions of which gold and iion aie found

in such abundance and under such favoring circumstances. From what has already been

discovered it is only reasonable to believe that the country abounds t,o an annost singular

degree in mineral wealth,

I have the honor to be your obedient servant,
PIERCE S. HAMILTON.

J. W. Taylor, Esq., Washington.

£5 SECTION Y.

Comparative, statement of rates of duty on imports between the United States

and Victoria, Australia.

Articles.

Rates of duty.

United States.

Beer, ale, porter, &c., in bottles

casks

Butter
Bacon >.

Cigars
Coffee

Cocoa -

Chocolate il-.* -

Candles, adamantine
wax
all other kinds

Cheese
Confectionery, value above 30 cents

per pound.
Doors -

; -

Fruits, dried

preserved

Hams
Lard'
Maccaroni and vermicelli

35 cents per gallon

20 cents per gallon

4 cents per pound

.

2, cents per pound

.

$3 per pound
5 cents per pound..

8 cents per pound

.

6 cents per pound .

.

5 cents per pound

.

8 cents per pound.

‘V cents per pound
4 cents per pound

.

50 per cent.

35 per cent

10 per cent —
30 per cent

2 cents per pound.
2 cents per pound

.

30 per cent.

Victoria.

12 cts per gallon.

Do.-
2 cts per pound.

Do.
$1 20 per pound.
4 cts per pound.

Do.
Do.

2 cts per pound.
Do.
Do.
Do.
Do.

24 cents each.

2 cts per pound.
Do.
Do.
Do.
Do.
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Comparative statement of rates of duty on imports, fyc.—Continued.

Articles.

Eates of duty. -

Nuts......

Meats and fist, prepared
Soap, toilet and shaving

not otherwise provided for

Starch ^

Sweetmeats
Wheat
Eye and barley ... .....
Indian corn, maize, and oats

Hops
Malt
Oil, illuminating

petroleum or rock
crude coal*
linseed, flaxseed, hempseed, and

rapeseed.

neatsfoot, whale, &c
croton
olive, salad, and castor

. cloves -

cognac..
anise

almonds
amber, crude. —

rectified

bay leaves
bergamot and cassia

caraway, citronella, fennel, lem-
on, and orange.

fruit

cinnamon
cubebs
juniper
thyme
roses -

* valerian

not otherwise provided for ......

Opium
for smoking

Eice
Salt

beef and pork
mackerel.
salmon
fish, all other kinds in barrels

Snuff
Spirits and wines —
Wines in bottles

Cologne and other perfumery
Sugar
Moiasses, sirup of sugar cane
Tea
Tobacco, manufactured

unmanufactured
Vegetables %

Varnish
Vinegar
Wood, manufactured

United States.

. 2 cents per pound '

. 30 per cent

. 10 cents per lb. and 25 per cent .

.

.. I cent per pound and 30 per cent

.

. 3 cents per pound and 20 per cent.

. 40 per cent

. 20 cents per bushel

. 15 cents per bushel

. 10 cents per bushel

. 5 cents per pound

. 20 per cent

. 40 cents per gallon

. 20 cents per gallon

. 15 cents per gallon
23 cents per gallon

Victoria.

Not including co-

coa, 2 cts per lb.

2 cts per pound.
Do.
Do.
Do.
Do.

1 8 cts per cwt.
Do.
Do.

4 cts per pound.
12 cts per bushel.

6 cts per gallon.

Do.
Do.
Do. .

20 per cent....

$1 per pound
$1 per gallon

$2 per pound
$4 per ounce
50 cents per pound
$1 50 per pound. .

10 cents per pound
20 cents per pound
$17 50 per pound

.

ft per pound
50 cents per pound

Do.
Do.
Do.
Do.
Do.
Do.

. Do.
Do.
Do.
Do.
Do.
Do!

$2 per pound
$2 50 per pound
$1 per pound
25 cents per pound
30 cents per pojind ,

$ l 50 per ounce
$1 50 per pound
50 per cent

$2 50 per pound
100 per cent

2^ cents per pound
18 and 24 cents per cwt
1 cent per pound

. $2 per barrel

f>3 per barrel —
. §1 50,per barrel

50 cents per pound
20 cents to $2 50 per gallon

$3 to $6 per dozen

$3 per gallon and 50 per cent

3 to 5 cents per pound.
21 cents per pound
25 cents per pound
50 cents per pound
35 cents per pound
10 per cent

50 cts pr gal. and 20 and 25 pr cent.

10 cents per gallon

20 per cent.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

$2 40 per pound.
Do.

48 cts per cwt.

$4 80 per ton.

$1 20 per cw't.

Do.
Do.
Do.

48 cts per pound.
$2 40 per gallon.

72 cts per gallon.

Do.
72 cts per cwt.

Do.
6 cts per pound.
48 cts per pound.
24 cts per pound.
2 cts per pound.
48 cts per gallon.

12 cts per gallon.

Window sashes-,

24 cts per pair.
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Comparative statement of rates of duty on imports, Sfc.— Continued.

Articles.

Rates of duty.

*
Articles of gold

silver and platina

Apparel and slops made up wholly or

in part of silk.

Apparel, &c., made up wholly or in

part of wool.

Apparel &c. ,
made up wholly or in

part of linen.

Boots and shoes

Brushes. - .... — .

Building materials, boards, planks,

staves, scantlings, hewn and sawed
timber, &c.

Carpeting, value $1 25 and under. . --

over $ l 25
various kinds

Oilcloths... ----

Carriages V. — --

Copperware, brassware, and tinware .

Cordage ---•

China and porcelain - ~
Earthenware .!

Furniture, household- -

Furs --

Glass . . . 1 -

Glassware- ......

Gloves
Glue j-

Hats, caps, and bonnets

Hosiery -

Jewelry —
Lead, sheet, pipe, &c
Leatherware
Marble, manufactures of

white statuary, &c
Matches ...... A -

Metal, manufactures of- --

Millinery, not otherwise provided for.

Musical instruments
Tapioca and spices

SagO . , . , l-zy, ...
|

‘ ‘ "
'.

-f--

Arrowroot
Pepper- ...... .i

Ginger— . .— -

Plated metal

Saddles and harness . . -

-

r
Tarpaulins ....... .^ - - -

Japanned ware
Wooden and other toys

Watches - ---

Clocks. -

Willow and vrooden ware
Woollen blankets

Woollen bags....
Anchors
Animals and birds

Books -

Bristles

hair

Baggage, personal

United States.

40 per cent.

40 per cent

50 and 60 per cent

24 cents per lb. and 40 per cent ..

35 and 40 per cent

4 ;
-* /i

30 per cent

40 per cent

20 per cent —

70 cents per, square yard

80 cents per square yard

35 to 50 per cent

30 to 40 per cent -

35 per cent.—
35 and 40 per cent ........

2| and 3 cents per pound
50 per cent

,25 per cer + - --

35 per cent

10 to 20 per cent

f to 60 cents per square foot

35 to 40 per cent

50 per cent

20 per cent

35 to 60 per cent

20 cents per lb. and 30 per cent. ..

25 per cent.. *

2f cents per pound
35 to 50 per cent

50 per cent.

$1 per cubic foot and 20 per cent .

35 per cent -

35 per cent -

35 per cent -

30 per cent

20 per cent

1-J cents per pound.
30 per cent. .... ......—— ....

18 cents per pound..

50 per cent- ..

35 per cent .

35 per cent ....

20 per cent

40 per.cent. -

50 per cent

25 per cent

35 per cent - .

35 per cent -

24 cents per lb. and 40 per cent. ..

24 cents per lb. and 40 per cent. ..

2\ cents per pound
Exempt
25 percent.
1 5 cents per pound
1 cent per pound
Exempt

Victoria.

$1 92 pr oz. troy.

24 cts pr oz. troy.

10 per cent. ....

Ho.

Do.

Do.
Do.
Do.

Do.
Do.

* Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do%

» Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

5 per cent.

Exempt.
Do.
Do.
Do.
Do.
Do,
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Comparative statement of rates of duty on imports, Sfc.—Continued.

Articles.

Chain cables - . -

Coal, bituminous -

all other kinds
Coke
Coins and bullion
Copper ore

when imported for U.
Cotton, in the piece

raw
Fish, fresh

Flax
Guano and other manures .

.

Hatter’s plush

S. mint.
*«

Rates of duty.

United States.

Hemp
Hides and skius

Iron, scrap

Pig < -----

bar .,

rod
hoop
sheet

railroad bars
Jute
Kerosene shale

Lead, ore

bars '.

scrap
Linen
Oil, palm and cocoa..
Paper, printing

wrapping
Pitch ...

Plants, medicinal
ornamental —
for dying

Printer’s ink
(Quicksilver *.

Rags
Resin,
Saltpetre 1....

Soda, ash
caustic —

Specimens natural history, &c
Steel

Stones, building.
Sulphur, flour of •.....*

Tallow*

Tar
Timber, logs..

Tin
Wire, steel

Wool
Woollen cloths

Yellow metal sheeting and zinc.

2j cents per pound
$1 25 per ton
40 cents per ton. .....

25 per cent
Exempt......
25 per cent
Exempt
35 per cent

3 cents per pound
50 cents per cwt
$15 per ton
Exempt
25 per cent

$10 to $40 per cwt
10 per ceiit

$8 per ton

$9 per ton

1 and 1|- cents per pound . ,

1{- and If cents per pound
If and If cents per pound
If to 3 cents per pound
70 cents per cwt
$10 per ton
40 cents per gallon

If cents per pound
2 cents per pound
1 f cents per pound
35 to 40 per cent

10 per cent

20 per cent

30 per cent

20 per cent

20 per cent

30 per cent
Exempt
35 per cent

15 per cent

Exempt
20 per cent

3 cents per pound
f cent per pound
1 cent per pound '.

Exempt
2f to 31 cts pr lb. and 10 pr cent.

20 per cent

$20 per ton and 15 per cent

1 cent per pound
20 per cent

20 per cent —
15 per cent

21 and 3 cts pr lb. and 20 pr cent

3 to 10 cts per lb. and 10 per cent

24 cents per lb. and 40 per cent .

3 cents per pound

Victoria.

Exempt.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.'

f Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

4
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