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ANNUAL REPORT. 

'l'o his Excellency, Ct1ARU:S E. LAUG HTON, Governor·, and tlie lion­
orable, the membm·s of the Seri ate and House of Rep1·esentatives 
of the State of Washington: 

G~NTLEMEN- Herewitb find my annual report, as the first 
~tate geologist of the State of Washington. 

In submitting this report for your consideration, and possibly 
for dissemination throughout the state, I beg leave first to call 
your attention to the following facts: 

By act of the legislature, the first to convene in this state, the 
office of which I have the honor to be the possessor, was created 
in March, 1890, and my appointment as state geologist and con­
firmation by the senate followed shortly thereafter. You will 
readily see the length of time that has been at my clisposal for 
the performance of duties i11cumbont upon .me, and which I soon 
found were multifarious in character. Yet during the brief period 
encompassing the first year oJ my incumbency I may say, and with 
feelings of personal gratification I feel you will deem pardonable, 
that much bas been accomplished through the medium of this office 
and its coincidental facto rs toward the development and upbuild­
iug of what I hope to demonstrate to you further on is one of our 
uew state's greatest resources- her mineral wealth. 

Very soon after perfecting those necessary preliminaries to legally 
taking up my work aE your Atate geologist, I secured quarters as 
nearly suitable for the necessary req,1irements of tbe work as the 
l imited funds placed at tbe disposal of the mineralogical depart­
ment of the state would admit. These quarters I located in the 
sixth :fl.001· of what is known as the Barlow-Catlin, or Washington 
block, in the city of T acoma, P ierce county. I forthwith prepared 
for business, fitting up what is now known throughout the mineral 
belt as the state laboratory, to the best of my ability. 
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I speedily found my field of labor to be an extensive one, it 
becoming apparent that I must needs, to revive a lapsing interest 
in our mines and in miiling development generally, visit all sections 
where mineral was known to be existent, and many in which recent 
discoveries had been made. Also to others in which prospectors 
believed it to exist and desired the advice and direction of myself, 
as state geologist, regarding what cour,.;e to pursne in the premises. 

During the past year, or rather that part of it intervening be­
tween the date of my formal taking of oflice and the present time, 
I have _visited, inspected, and now report upon every mining dis­
trict, every mine of promise 01· prospective worth, every indlis­
trial and commercial enterprise born of the mineral development of 
the country, and all geological formations indicative of the ex­
istence of merchantable metal in Washington, as far as known. 

DUTIES OF GEOLOGIST. 

My duties have not been performed without let or hindrance, 
either from the state government itself 01· private corporations and 
individuals. As 1·egards the former I have only to say that so 
niggardly was the ap1H·opriation granted for the carrying on of a 
wo1·k you wi IL see is gigantic in its proportions and of incalculable 
importance and value, that I have found it absolutely impossible 
to do it the justice I hope to convince you it richly deserves. The 
reticence to give information, the reluctance to admit of inspection 
of properties, the general desire to holu within themselves their 
gains, their losses, the present and prospective status of their pos­
sessions upon the part of the latter, I look upon as pardonable, be­
ca nse of the comparative recent establishment of a state minera­
logical department. 

Cousider the fact that the mineral bearing area of Washington is 
::;econd to none in size found elsewhere in the Union. Consider 
the fa.ct that until the state decided to itself father and foster the 
<levelopment of this area, mines and mining in Washington were, 
if I might use the expression, a dead letter. Consider the fact 
that transportation, in the main, to and from these mines must be 
made in the costliest if most primitive way. Consider the cost of 
maintenance. of a fully equipped laboratory, with its innumerable 
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and expensive accessories; and lastly the incident expenses incum-
1,ent on an official occupying my position, and I think that when 
you compare all with what was deeined sufficient to meet all, you 
will agree with me that the appropriation macle for this department 
of our state government by our last legislatm·e was nothing more 
or less tban ridiculously small. 

B ut despite these lets and hindrances, the many disagreeable 
features incident to the £rst cst.~blishment of a mineralogical de­
partment in the state, and the initial incnmbency of a state geolo­
gist, I feel gratified, even highly encolnaged, over the progress 
that bas been made. For as complete information concerning this 
latter that the limited time at my disposal bas permitted me to 
compi le, I respectfully submit the folJowing. 

HISTORICAL. 

As romantic and as deeply interesting as the discovery of that 
precious metal in California, "the new E l Dorado," away back in 
the days of '49, is the story of the discovery of gold in what is now 
the State of Washington; that event which fu-st heralded the future 
greatness of the young empire, which first gave sustenance to her in 
her struggle for the s upremacy nature had decreed she should attain 
and which it must be conceded proved, so to speak, the foundation 
stone upon which our great !Jtate has been builded. In my opinion 
uo chapter in the absorbingly interesting history of this state is of 
such entrancing interest as is the story of the finding of the treas­
ure trove of natme, from time immemorial heretofore, bidden be-
neath ber soil. · 

All early settlers in the Pacific Northwest will easily recaU that 
famons exodus of mine1·s from all over the Pacific coast t; that 
newest "El Dorado " of the time, the Frazier river in British Co­
lumbia; the hegira to what was then an unknown realm, being­
caused by stories of fabulously wealthy mineral deposits being ext 
istent along that great water highway. It is a popular fallacy tha 
the '' Frazier river excitement," as it was then called, p receded that 
incident to the discovery of gold in Washington. To this state is 
due the distinction of being the first division of the Union in which 
gold was discovered north of California on the Pacific coast. 
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It was eal'iy in 1858 that a dispute arose between the United State:; 
government and that of Great Britain over a determination of the 
boundary line separati11g the British possessions on this continent 
from those of om· government. In amicably arranging this difti­
culty a scheme was perfected by which a commission was to be sent 
out to definitely establish such boundary lines. All the vast area 
now known as British Oolumia, Idaho aucl Washington was then 
looked upon as we look npon tbe depths of Africa - an unknown 
wilderness, except to the hardy trappers and hunters of the Hudson 
Bay Company, a l1andful of soldiers of Uncle Sam an<l the aborigine 
who called it all his owu. 

This boundary commission reached a point on what is now 
known as the Similkameen river, j m;t this sicle of the established 
boundary liue, in the Okanogan connty we know to-<lay, early in . 
J 859. Its members were men of iron uerve, for they had braved 
the dangers and t ri als of an almost impenetrable wilderness. They 
were bound south and totally ignorant of the character of the terri­
tory they wust needs traverse, determiHed besi,le the beautifnl and 
clear Similkameen to camp and recuperate preparatory to the com­
mencement of their long journey to the southward. 

T his c.letermfoatjon npo11 the part of these men proved the 
greatest boon Wash ington ever has receive<l and, I opine, ever will 
receive at the hands of mankind, for they bad been in camp scarce 
a fortnight when they were elect,rified hy the cliscovery of golden 
metal iu abundance, made by one of their utunber, who, noting 
the sparkle in the g ravel lining the banks of the stream, became 
speedily convinced by investigations he made that gold lay a.long 
its shoret. in abundance. 

Of couri.e, a;; i" al wayi:; the case:, the news spread like "Wildfire. 
Nobody eould tell just how, from those hidden wilds, the news 
wont, fo rth that gold ba<l been found, hut soon the barely miner of 
the time maile hi!'. appearance. 

Next he came with his '' partl." Then parties of ::;ix an<l seven, 
then scores, then l1trn<lrecls of gol<l seekers tlockecl to the banks of 
the Similkamecu. Olll Okanogan City was the Embarcadero for 
the new found placer,-, and like a mushroom in its natural soil here 
sprang up in a week a flourish ing camp, which, within the firs t 
mo11tb of its ex istence, nnmbered nearly three thousand souls. 

Not conteut with what in these days would have satiated the 
appetite for wealth of the miner, those barely fell ows feasted off 
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the richest of the placers of the Sim.ilkameen until news came that 
a venturesome party in search of still richer diggings had found 
them in tbe far off Oariboo and Frazier River countries, in the 
realm of Great Britain. Following the instinct of bis nature, 
nearly every man in the placers of the Similkarueen packed up bis 
outfit and rushed for the lateRt craze. That journey over mountain 
and river, valley and plain would appall the miner of to-day. But 
it did not those pioneers in the mineral development of the great 
Northwest. They laughingly braved its dangers, footed it or rode 
cayuses across either the state or the boundary line and penetrated 
by hundreds the mineral belts of the Frazier river ancl the Cai·iboo. 
Miners from as far south as 1Jaliforni::i flocked northward to the 
same fields and the entrepot to them for these was Whatcom, 
pioneer settlement of Bellingham hay and a town that in the fall 
of 1859"is said to have been the place of reRidence of no less than 
twenty thousand souls. The Similkameeu placers were left prac­
tically deserted. Beds of golden gravel from which untold thou­
sands have been delved were left for the bubbling waters to ripple 
over. Okanogan, the busy, bustling, noisy mining camp of scarce 
th1·ee months' existence lapsed into inocuous desuetude, nature held 
again full sway, and as far as that busy hum incident to the pres­
ence of man waA concerned, silence reigned well nigh supreme. 

I have not to deal with either the Frazier river or the Cariboo 
excitements. It was the AtoTy, a,; far as they ,vere concerned, of 
tbe Similkameen told over again. rrhe migratory prospector, to 
whom always green were the bills afar off, t ired of tbe golden 
treasures of these district,,;, and when winter approached, started 
for tbe south and more congenial climes. His course led him back 
whence he came-to Washington. He and bis "pard," his 
friend and his friend's "pard," and others of bis ilk by hundreds 
began a systematic search for wealth here. Many returned to the 
deserted placers of the Similkamee11, others worked tl1eir way to 
the southward, penetrating even as far into the then trackless 
wilderness as tbo Pescbastin and Cle-Elum country. There can be 
no doubt but that the whole of the vast area encompassing Okan­
ogan, Stevens, Douglas, Kitt itas and even Yakima counties was 
looked over by those roving gold bunters some time antecedent to 
dates secured by me wheu discoveries of the precious metals were 
first made. It is a well known fact that the first placer discovery 
west of the Cascade mountains was made toward the bead waters 
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of the Skagit river, in the co011ty of that name, on a st.ream known 
as Ruby creek. Ou a recent visit to that lotality I was informed 
by several early settlers that gold there wa<i first found about 
twelve years ago. J feel therefore justified in chronicling the first 
discovery of gold west of the Cascade mountains to have been 
made on Ruby creek aR recently as L878. 

South of what is now popularly designated the Okanogan coun­
try the first discovery of gold, a~ nearly as I can ascertain was 
made in what is known ns the Swank district. This discovery waR 
made in the svring of 1874 by Ben Goodwin, an old time Califor­
nia miner, and a prospector who in search of hidden trea11ure had 
traversed the whole of Oregon and Idaho and then came into 
Washington and what is now KittitaAconnty. Reaching the Swank, 
I am told, Goodwin lost his bearings; ancl camping, proceeded to 
look about him. As a rei-iult of thi11 the prosportor found himself 
the discoverer of what to-day are the richeRt placer mines of 
,vashington. Of fabulot,s richness were those placer11 and as an 
evidence of their extent, I may say to thiH day they are being 
workeit and with rich results. Nuggets valued at as higb as MOO 

have ai:; recently as the past sea8on been extracted from these 
placers. And to old Ben Goodwin must he given the credit for 
having firat found tho state's riohe;it Aeat of s.ueface deposits of gold. 

It wa~ nenrly three year:; after the discovery of the Swank placers 
that C. P. Culver, a pioneer prospector. en route to the Columbia 
river and the south, found paying placer rliggings on the banks of 
the P eschastin creek, a lively At.roam em pt,ying itself into the 
Wenatcbie river, which in tm·n terminates with a jointurn with the 
Columbia ri\·er. ThiH creek iH in what is now also Kittitas county. 
Like the Swauk, the Peschastin placers proved fabulously rich, and 
were workecl by hundredr1 of miner:-, thousands of dollars heing ex­
tracted from them. Like the Swank deposits, they seem to be inex­
haustible, as at this writing they are being worked and with splendid 
returns by many miner:,. 

With the <liscovery of the Peschastin plaoer:1 the early history of 
this character of gold discovery in this state must be brought to a 
close, except as regards the richei;t placer diggings eYer found in 
Northeastern w· ashingtou. I refer to the famous diggings on 0' Sul-
1 ivan creek, a smal l strenm, but in winter a roaring torrent, in what 
i:- now Stevens county. From the most authentic information ob­
tainable I believe these placers to have been first diRcovered along 
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about 1865. Their discovery created·tbe wildest excitement, miners 
flocking to the oreek from all the then known mineral deposits of 
the state. H tmdreds of thousands of dollars were extracted from 
those diggings; and as i LI ustrati ve of the general character of Wash­
ington placers, let me add that those of O'Sullivan creek are still 
being worked and with profit by many men. I ascribe the inex­
lJaustible character of our placers to the fact that our winter freshe"ts 
annually recuperate washed out deposiis with fresh quantities of 
paying gravel from places yet unknown to us. 

The more recent discoveries of placer diggings date from the year 
1881, when the Ole-Elum placers were found . The Cle-Elum 
river is a comparatively small stream, having its sourne in the Oas· 
cade mountains in Kittitas county, and emptying int,o the Yakima 
river near the prosperous little town of Ole-Elum. There was a 
rusl1 of miners to the new found fields. There is no possible method 
by which the output of the Cle-Elum placers can be even approxi. 
matecl with anything like accuracy. I know the fact to be that the 
Cle-Elum placers are still being worked by a number of miners and 
with substantial results. 

In °1885 George Runnels, who might aptly be termed the fathe r 
of mineral di~coveries in this Atate, penetrated that part of the 
state known now as Okanogan county, and prospected the dif­
ferent streams there in search of mineral. Mr. Rtmnels went 
a,lone into that domain, and after untold hardships, succeeded in 
ascertaining that rich place,·s existed at intervals along the banks 
of these streams. Possessed of other information concerning the 
country, Mr. Runnels then returned to the settlements. His re­
port of the wealth of the Okanogan placers createrl great excite­
ment, and early in 1886 a large party of miners penetrated that 
sectio.n. Mr. Runnels, they speedily founcl, bad not exaggerated 
the situation, for the placers proved immensely rich in a coarse 
gold of great brilliancy aucl purity. These Okanogan placers have 
heen wo1·ked continuously since they were discovered and are still 
said to be profitable. 

To the discovery of the above placers wa~ directly due the in­
cursion into the country along the Okanogan river by the miners. 
Reports were brought to the camp that gold in large quantities had 
been found along the Okanogan, clear to its jointure with the Col­
umbia. As a resu It a hegira to the new placers was quickly in 
orcler, and soon the noise of gold pan, rocker and " long Tom" 
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could be heard all along the stream. The fabulously rich Cassimer 
bar at the mouth of the Okanogan yielded great wealth as a reward 
for the efforts of the miners, and will probably pass into history 
as one of the wealthiest seats of placer mining ever discovered in 
the North. Mr. Runnel s knew this bar wel l, having worked upon 
it with handsome results as far back as 1860. 

In concluding this chapter of both the early and recent history 
of placer mining in our state, I will say .that I believe this char­
acter of mining yet in its infancy, despite the fact that it has been 
practiced, and continuously too, for over a qt1arter of a century. 
I base this opinion upon my firm belief that unearthed surface de­
posits of gold will in the future be fonnd in abundance. They 
must exist, for are not our worked out placers rejuvenated year by 
year with fresh and rich gravel deposits, washed down from points 
above them by the annually rccnl'l'ing freshets? Why then is it 
not reasonable to believe that placers as extensive a,od a"8 rich a:< 
those exist, whence come those annual deposits left upon our 
placers of to-day by the winter swollen streams beside which they 
are found'? 

GOLD BEARING QUARTZ. 

To the story of the di~covery and development of the m ineral 
bearing quartz of lVashington, just as much interest attaches as to 
that of the disco,·ery of placer gold as chronicled above. Un­
tloubtedly this former class of mineral had equally as much to do 
with the early development of the state as the placer mines, and 
is 110w an admitted leading element in building up and making the 
state's manifold l'Cf;OurceR and opportunities public. 

Among early pioneers in tlie g-old hunting army that iovacled 
Washington back in the s ixties, was H on. Hiram F. Smith, present 
representative in the legislature for Okanogan cotlllty. To Mr. 
Smitl1 and a little bimd of prospectors is d lle the credit of having 
discovei'ed the first golcl bearing rock found in Washing­
ton_ It was ou the nation's natal day, July 4, 18'H, that Mr. 
Smith and party camped at tbe base of :i)lt. Ohapaka, a hold peak 
rising from an undulating surrounding conntry. The members of 
the party found themselves in the heart of the home of Chief 
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Moses and his warriors, in fact encamped at the very foot of the 
shrine at wh ich those dusky savages worshipped their idol the sun . 
They were on the government grant to ;}foses and b is band, desig­
nated the '' :Moses R eservation,'' now forming the major portion of 
the domain embraced within the boundaries of Okanogan county. 
But a brief period elapsed before nnmberless prominent ledges of 
gold and sil veL· bearing ores were discovered , and some of these 
selfsame discoveries b:we heen developed into the most promising 
mining properties known to the state to-day. When the story of 
these discoveries spread abroad, bunllreds of miners went to Mt. 
Chapaka. A district was formally organized, and soon Chapaka 
City, headquarters for the district, blossomed forth a full fledgetl 
prosperous and lively mining camp. Mr. Smith, head and front of 
all organized effo rt, started a minen:i' union, was elected its first 
president, and then set about completing a thorough organization 
of both camp and district. Both, however, were destined to be 
short lived. llardl y had the work of <leveloping theil' new found 
treasures been commenced, when one clay the inhabitants of Ohapaka 
City were surprised to find as their uninvited guests a company of 
soldiers of the United States army. These soldiel'S were from 
the military post at the agency of the reservation, aud their com­
manding officer's orders were to remove, bag and baggage, every 
miner at Cbapaka off Chief .Moses' domain. And they did it, too. 
Soon not a vestige of litt.le Chapaka City remained, save a few 
crumbling lean-tos, h nts and cabins. To this fact is ascribable 
tbe reason why, when folmcl as far back as 1871, these valuable 
mines remained practically nnho:uc1 of' until as recently as the last 
four years. The Moses reservation was not restored to the public 
domain until 1886, and prior to that time white prospectors and 
others were rigorously excl n<led from its territory. 

QUARTZ IN THE PESC'IiASTIN. 

The next discovery of mineral bearing ore must be placed to the 
credit of Mr. C. P. Culver. This event occurred in 1878, a Little 
less than a year aftel' the same gentleman discovered the rich 
placers on the Peschastin river, as detailed in my chapter on the 
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placer mrnmg history of tbe state. It was on this same Pescbas­
tin tbat. Mr. Cu lver made bis ore discovery, ancl interest attaches 
greatly to thii:; discovery, because incidental \O it was the erection 
of tbe first stamp mill ever operated in tbe then T errito1·y of Wash­
ington. ]\fr. E. W. Lockwood, now an honored resident of Con­
conully, in Okanogan county, erected and operated this mill, and 
began taking out bullion from the .'econd ore deposits known to 
Washington. 

CLE-ELUM ORE BEDH. 

In the year 1881 two prospectors, Messrs .• Hawkins ancl Splatrn, 
in quest of ore deposits, startecl from the Pescbastin diggings in a. 
northwesterly direction, along the ridge of a precipitous spur of 
the Cascade mountains. After a tedious journey of about fifteen 
miles the two notecl formations favorable a lways to the presence of 
ore. They began prospecting for mineral, and as it result of in­
defatigable investigation, the third mineral ore discovery made in 
Washington was put on record. The find was located in a mineral 
domain now known as the Cle-Elmn mining district, in Kittitas 
county. The discovery created quite an excitement, and was the 
precursor of the development Cle-Elum mining district has under­
gone since it was made. 

In 1883 the first gold and silver bearing quartz w:ts discovered in 
the Colville district, now famous as an ore producer. But not until 
1885 was tl1e district brought into prominence. l n that year the 
now celebrated Old Dominion mine was discovered by W. R. 
Kearney and party. A detailed description and history of this 
great find I give further on i.n my report. The wealth and evident 
permanency of the Colville ore deposits letl to the upbnil<ling of a 
prosperous town known to-day as Colvill e. This, as is invariably 
the case in such im1tancef:, became and continues to be beaclqnarters 
and a radiating point for all operations conducted in mining sections 
contiguous to the Colville. 

News of the finding of rich mineral deposits on the Moses 
reservation, anJ. also of like discoveries in the Colville district, had 
spread far and wide by the time the little 'ettlement of Colville 
had taken 011 the habilaments of a town. Then, prospectors 
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braving the dangers always to be encountered bad gone into tLe 
Moses reservation, traverRing all the distance about the great Col­
ville reservation to do so, and had commenced returning with 
stories of tho fabulous wealth of the ore beds there. This new1, 
bad the effect of bringing to ColviUe hundreds of miners from 
Colorado, Nevada, California, Montana and Idaho. Many of these 
men, not so remote from civilization as tbc residents of Colville, 
had heard rnmors of the coming restoration to the public domain 
of tho l\Ioses reservation, and this fact undoubtedly caused them to 
flock into Colville in anticipatio11 of this ·event, which occurred 
finally on that eventful day, May :;th, 1ss·o. There was an incon­
tinental rush for the new gold fields. Salmon river served to be 
one of their objective points. Ai, a result of tho rush there and 
efforts of tho prospecLors, that conntry boomed with excitement 
and several properties, now famous, were discovered. It was not 
long before a mining district was organized, and as far as I can 
remember, these gentlemen perfected this organization : 

J. C. Boone, G. W. Porster, P. P ierce, George Rullllels and 
John Gober. almon Rh·er district proved the fountain head from 
which sprang those resourceful tlistricts, tbe Ruby, Galeua, Chlo­
ride, Wannaout, Osooyos, and has recently, I am g lad to state, 
caused a revival of the interest of '71 in Chapaka, so long 
inune1-si:,d in oblivion. 

WA 'HING1'0N COALS. 

It might be added, figuratively speaking a.t least, that the memory 
of the inhabitant of Washington in its earliest days goeth not back 
to the time when coal and iron were first found here. I have 
authentic information from no less a personage than the pioneer, 
Mr. J. Flett, that samples of coal and of iron ore were in the pos­
session of factors of the Hudson Bay Company-as early as 1842, 

and that for their camp fires the hunters, trappers and traders of 
this company were wont to chip off the surface croppings of coal 
and use it as a fuel. For the development given both the coal and 
iron resources of this state, credit is justly due Messrs. Denny and 
Guy, D. H. Gilman, .Angus McIntosh and .John Lea1·y, of Seattle; 
R obert Wingate, Nelson Bennett, Frank C. Ross, A. C. Smith, D. 

1 
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T . Davies, Col. Wilkeson (after whom the famous Wilkeson coal 
fields take their name) and .J. ,f. Connor, of Lyman, Skagit cotmty. 

I t is with a pride born of the love we all bear to our wonderful 
1iew state that I call your attention to the equally wonderful re­
sources sl1e possesses in the way of fuel both Ii idder, within her soil 
and exposed to her genial climate. I t iis to the fo rmer var iety that 
I will refer, for it is my opinion that one of the state's richest 
resou rces is to be found iu her practically limitless fields of market­
ahle coal, as rich in variety as I have found each that I have inves­
tigated to be in vai ne. • 

Extended remarkr; from me, l1owever, on this subject I consider 
unnecessary, as you will doubtless look for exhaustive information 
011 the same to yom coal inspectors, whose duty, I understand, is to 
present the fullest information desired concerniug the resul ts of the 
duties they are commissioned to perform. 

However, I feel that this report would be as incomplete, as valnc­
less, di<l I not refer to and cougratulat.e the people of this state on 
the fact that first iu variety of her resources their chosen home 
ranks the leading coal producer of the coast, gives promise of he­
coming a veritable P ennsylYania of the West aod is not yet, despite 
her flattering prospects and known possession of the golden key, 
out of her swaddling cloths. 

I t is even passing strange and yet, you mnst know, true, that 
young as she is, ·washingtou is to-day looked to by the manufact­
urer, miner, railway magnate, steamship operator and household 
throughout this coast for their fuel supply. 

I n briefly therefore referring to our wealth of mineral fuel, let 
me, in as comprehensive a way as is in my power, outline at once 
the diffei-ent qualities of coals found here thus far, and the location 
of tbe many coal fields now either producing the fuel or being 
rapidly developed with a view of being made to do so. 

I am personally aware of the fact of the existence in Washington 
of anthracite, hitnminous, semi-bitmninous and lignite or brown 
coals. In so fa1· as I have investigated these coals a re all of the 
finest quality. 

'!'he value of coal as a fuel depends upon its density, the amount 
of moisture present and the amount of oxygen present, for in 
support of this assertion it must be known to even the school boy 
that the oxygen helps, and by tbe aid of hydrogen, produces water 
ancl waste coal. Water being an incombustible material, it absorbs 
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the beat produced by the ignition of the coal. If there be too 
much ash, the formation of slag is nearly bound to ~ecome a prob­
ability, and the beat used in the sustenance of this slag is surely to 
he lost. Anthracite coal's high heating powe1· is well known and 
I consider Washington's possession in that regard of incalculable 
value because of this fact. Bituminous coal ranks next as a 
high heat producer, and it 1:; here to be found in fields of 
practically limitless area. This latter is deemed of especial value 
by the mannfacLn rer and the general fuel consumer because of the 
fact that it produces great flame, and, comparatively speaking, but 
little smoke. I t i~, too, because of this fact that bituminous coal 
is so popular among manufacturers of gas. Washington's bitu­
minous coals are bound to aid immensely in the future, as they 
have in tho past, the uphnilding and <levelepment of the state in 
general. 

It is the very best coal for the manufacturing of coke. This 
fact is due to that, that our bituminons coal contains a very large 
percentage of volatile hydro carbon, which disperses easily and 
rapidly when exposed to heat. The more oxygen the less carbo11 
ancl comlrnstible gas~es; and the more carbon contained in the 
coal the harder you will find it to ignite. As I have before i-tatecl, 
the very finest quality of all the coals are to be fo nnd in such 
abundance here that a generation, in my opinion, will find their 
exact limits una,;certained. 

COAL FIELDS OF THE STATK 

Coals of the different varieties I have named are to be found in 
Whatcom, Skagit, Snobomisl1, King, Pierce, Thw·stoo, Cowlitz, 
Chehalis, Lewis, Jefferson, Clallam, J{ittitas, Okanogan, Stevens, 
Wahkiakum, Pacific, Yakima, Klickitat, Spokane, Whitman, and 
Clarke counties. I report aR far a~ is known the location of the 
coal area of the sta,te, and do so to prnotically demonstrate its im­
mensity. In twenty-one out of thirty-three counties, coal abounds. 
Here follow analyses, made by me in tho state's laboratory, of both 
domestic, steam, gas and coking coali:1, including an average assay 
of Olympic mountain coal, taken from a vein at the headwaterR 
of the Quillayutc river. These assays as given, represent about. 
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every developed property in the state and also many m process of 
d~velopment: , 

1·ozat.re 
• lfoi<tltre. combmtiblc 

matter. 

Newcastle, King county........... 2.12 46.70 

Black Diamond, King county.. 8.ll 4i.l!l 

Gilman, Klug county............... ,1.so 47.07 

Snoqualmie coal and coke..... 3.!10 :!4.28 

Wilkeson, Pierce count~•........... 1.33 25.88 

·Carbonado................................. t.80 42 .27 

Upper Yakima.... ...................... 1.20 42.47 

Skagit River.............................. l. L9 JS.SO 

Roslyn.................. ....... .... .......... 3.10 39.70 

Eilensburgb .................... ....... ... 2.00 39.10 

Bellingham Oa.y........................ 3,0S 2<J.51 

-Cowlitz........... ......................... ... 1.16 26.12 

Methow...................................... 2.50 ,tJ,71 

·Calispel ............................. ......... ·2.39 •11.IS 

Olympics.................... .... ............ 5 .10 39.15 

COKING COALS. 

Ji'ixea 
carbo11. 

-13.90 

-15.ll 

3'i .19 

ti0.53 

66.75 

f>a.11 

52 . 21 

i] .66 

52.65 

1>'1.40 

59.90 

61.90 

49.27 

~2.92 

47.01 

, .. , .. 
7.15 

·l.58 

10.06 

1.10 

6.0,l 

3.S2 

4.12 

8.35 

•1.55 

3.40 

6.00 

10.69 

-1.26 

13.21 

7.77 

Sulphur . 

0.13 

0.01 

0.88 

0.19 

Trace. 

Trace. 

Trace. 

Trace. 

Trace. 

1.10 

0.58 

0.13 

0.26 

1).30 

0.97 

\ 

I look upon the bituminous coals to be found in this state as 
-doubly valuable because of their adaptability to be manufactured 
into a quality of coke excelled by none I have seen anywhere in the 
Union. I assert that because of this fact alone the value of oul' 
bituminous coal fields is incalculable. With our immense ore 
-output will grow up even a greater demand for this product of 
bituminous coals than has yet been known of here. Coke is an 
:absolute requirement in smelting works and innumerable other 
manufactories where the high heat it alone can give is an essential 
requisite to their successful operation. 

"Coking coals," as we have come to designate them, or bitumi­
nous coals as they really are, are to be found in inexhaustible 
,quantities in the counties of Pierce and Skagit on the western side 
,of the Cascade mountains, and in Okanogan and Kittitas counties 
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on the eastern side of that range. That our bituminoni- coals will 
make a superior quality of coke there cannot be tho least doubt, as 
already they have hoen tried in the balance and not found wanting. 
Several coke companies in western Washington are already in O}Jera­
tion, notable among these being two in Pierce, two in King, and 
one in Skagit counties. I look forward to tho time when this coke 
manufacturing industry will attain to large proportions, for I feel 
certain that the quality of coke made from Washington bituminoui; 
coal is bound, when more widely known. to b1·ing it into active and 
constantly iucreasing demand. 

ASSAY UF COKE. 

TWO ,1 AN U t ' A (' TORl l::S . 

Number One. 
Combustible carbon . ...... ....... . . . ........... . 
Phosphorus ............. . ........... ··- ........................................... . 
Slllphur ................................ ·············- ....... . ............................................. . 
Ash ......................... ... ....... .. ... .. ... ..... . .............. . 

Combustible carbon 
Sulphur ..... 
Ash ....... . 
Phosphorus 

Number Two. 

IRON ORES OF vV ASHJNGTON. 

os.6a 
.OJ 
.18 

1.28 

100. 

97.93 
.26 

1.81 
trace. 
100. 

It bas been truthfully said that ranking with gold in the valuable 
metals delved from the earth ii; iron. Trace the various eras of our 
civilization from tbc time of the ancients to the present day, and 
you will find distinctive agm, in which the different materials known 
to the architecture of tbe8e several periods b.we predominated over 
those of a previous time. W o ha Ye read of the earthen age, the 
Rtone age, the timber ago. To my mind it seems as if, in tbt' 
natural course of e vents the ns::iges of these materials, like the 
fashions of onr time as to apparel, are returning to the ancient, and 
wwersing again the µnths denoted by their usage in bygone years. 

T o me it. appears tbat we of this generation are living in an era 
of stone and iron as far a,; the architectural feature of the ge11-

sw. 2. 
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eration is concerned. I say :-tone and iron, yet both are as 
1listinctively separated a.<; two material;. could well be. Never in 
the history of the country has iron been in such demand for nearly 
every conceivable thing that man builds, as it bas been, say during 
the last half century. In the United States a. hundred years ago, 
this metal was, comparatively speaking, an unknown quantity in 
construction work of any kind. Now look at the demand for it 
fo r every conceivab le constructive work. 

Becau~e of thi>1 demand, an(1 it is a demaud, I opine, that will 
last for all time, I deem the 1,ractically inexhaustible snpply of 
the ore from which it is rnauufactnre<l, thM is to be found in 
t11is state, of even as great importance as is tbc state's wealth of 
tlie more vrecious meta]!', to which in vrevion;. chapters of my re­
port I have referred. 

That Washington',:i :<L1pply of irou ore i,; as prac.;tically inl'X­
h:rnstihle· a~ hel' depo~it:< of coal, with the aid of wbfoh the ore 
11111,y he tra11:<forme<l to iron, may he easily demonstrated. Iron ore 
of the hest quality is fonnd existeut on both the eastern and the 
western shore,; of Puget Sound. 011 bot.h the ea;.:tern :mtl the we:;t­
ern s i<le:< of the Cascade 111onntai11i-, a terri tory"embraC'ing hu11-
<lredf: of thouirnn<l>< of ac·r<'s of laud. It is to be found also in the 
eastern an<1 :'!Outhern portion,; of the state, an<l verit.able mo1mtai11:; 
of this ore are kuown to he existent in the o~ly recently pene­
trate,! Olylllpics. It has hee11 found in KiHg, Pierce, Tburstou, 

Lewis, Uowlitz, Chehalis, Mason, Pacific, Kit:-ap, .Jefferson, Clal­
lam, Snohomish, Skagit, \Vhatconi, Kittita:-, Okauogan, Steveus, 
Lincoln. Clarke, Klickitat, \\.hit.man, aml Yakima counties. 80 
t.hat in tweuty-oue out of tltirty-t.hree cou11tic,; in thi,- state, irou ore 
exists; and of my own personal knowledge, gained from investiga­
tion :m<l examination, it exi;,ts in the tonnties I have en11merate1l 
i11 practical I:· inexham;tihle ,iupply and of a mo,;t excellent quality. 

The thara("ter of tlle iron orei; in Washington, for they are open 
to classification . ii; a~ diver:;ified af: a re the other metallic sul>­
stauees foull(l in such a.hnn<lauee iu onn,tate. l wil I here enumerate 
the l,e>1t, known elasse~or \Vashington iron ore~. \Ve havetleposit,; 
of t,he hematite (specular or red ir011 stone), limouite (or brown 
iron st.one), magnetite (magnetic ore), and hog ore. These classc;, 
(:omprise those most u><eful for the purpose~ for whic-h first chtR:. 
iron i:; deman<le<l. 
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'l'beclevelopment of these great il'On deposits I might say is but in 
its infancy. Iron ore was discovered in this state nearly half a 
centm-y ago, hut so isolated was the then comparatively unknown 
Terl"itory of Washington, that, the seat of these deposits might well 
have been termed a wilclerneKs. Then again, irou ore was in no 
demand; the cost of mining it wonlll prove rninous and methods of 
transportation acldecl to these fact,s absolutely vrecl uded any possi­
bility of development or even resear<ili. But as the country grew 
apace attention g radnally became attracted to this most important 
factor in its upbuilding until to-day, next to golcl, silver and coal, 
irou and sto rie,; of new found deposits of this ore will soonest cat.ch 
the ear of the miner, specnlator, c·apitalist and tracle:,;man. 

hi ·w a:,;bington to-<lay there are iu proce;,s of development nearly 
twe11ty promising iron propertiei,;. T hese are situated in King, 
Skagit, Kittitas, Steven:,; anrl Okanogan <·ouuties, arnJ I am plea!':ed 
to say that the development " ·ork on all of these deposits is being 
vigorously prosetuted. I b,we inspected many of these discoveries, 
procured samples from all Yi,;iteu ancl have ascertained that each of 
the cla:,.:se,1 of iron ore I named abov<' are to he found in our o,vn 
state, and that of these cla;:ses the \.\'a,;h ington ore,; are of superior 
excellence. fo Kiug, Kittitas au<l Okanogan countie::; magnetitefi 
a.nd hematitei- exi::;t in great. q uauLity. autl the value of these varieties 
cannot be over est imated, a" from them is macle that quality of steel 
designated the Bessemer, and at·kuowle1lgetl tbe king of steels 
throughout the world. Our magnetite:,1 :rncl hematites are pect1liarly 
adapted t<> the manufacture of steel, becaui-(' of the small quantity 
of phoirphorns they carry anti the high per cent. of metallic iron 
containe<l in thew. I look forwarcl with supreme confi.dente to the 
time wheu v\7 ashiugton Bei.semer steel will he one of her principal 
manufaetureK, au<l to the time wheu iateel work,1 will be seen in 
operation throughout the g re:it hematite and magnetite ore belt of 
thii; i:;tate. '£he fact that the railway <levelopment of the state has 
a~sumed really pl1euo111ern1.l propvrtiorn;, ancl that iron highways are 
penetrating the very seat of these, and deposits of other iron ores 
of the classer; I have mentioned, "'arrant,; t he µrophecy that within 
le:ss thau two decades the output, of iron in this state will lead that 
or any other iro11 prod ucing divi:;ion of the Pacific i;lope. 

T have insµected a 1rnmber of iron properties in the counties 
11:uned above, and have procured aud assa,yed samples taken from 
them. As a specimen of the quality of the ore, I offer the follow-
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ing analysis made by me of a sample of the magnetite variety. 
This is as near an average analysis as I could procure: 

ANALYSIS OF MAGNETITE, KING COUNTY. 

l\1et,illic iron ................................................................................... .............. 67 .80 
Silica.......... ........................................................................................................... 5.21 
Phosphorus .. ................................................ .. .................................... , .................. .04 
S11l1>h11r .... .. ...................... ... ................. .......... ......... .. .... •..... ... . ............. none. 

It will be seen from a perusal of these analyses, that in one in­
stance, but a trace of s ulphur was obtainable, and in the other 
there was absolutely none. 

I give below two a.vera.gP. analyses of ore of t.he hematite variety: 

AJ."{A.LYSIS OF RED HEMATITE, WHATCOM COUNTY. 

Metallic iron ........................... ..... ... .. .. ........ . 5!J.27 ) 

Si lica ....... ····································································· 9·97 Superior steel ore. 
Snlphur .................................................................... Lrace. 
Phosphorus .... ... . ......... . .................................. traC'o. 

ANALYSIS BROvYN HEMATITE, SKAGIT COUNTY. 

Fenic oxide ...... .... . .......................... . 
Ferrous oxide ........... ......................... . 
Manganese oxide ................................... . 
Silica....... ..... ····-········ ....... . .............. . 
Li me......... . ........................................ . 
.Alumina. ....... .......................... . .......... . 
Phosphorus .............. ......... .............. . 
Sulphur ................................... . 
Combined water 

55·61 I Per cent. of meL. iron, 52.09 
16.85 f 
10.!Ji> Percent. of met. ma.ng., 8.48 
8.30 
8.86 
2.12 

.17 
.75 

I.SH 

100.00 
The following is an average analysis of bog ore, so called be· 

cause of its presence in bogs or marsh lands. In this state this 
v~uiety is found in the counties bordering on Puget Sound. 

ANALYSIS OF BOG ORE, .BELLINGHAM BAY . 

.Metallic iron .. ..... .. . ......... .. .......... .. .... ... ....... ... . ......................... 46.20 
Silica...... .... ........... ............. ... ................... ............................ ..... ....... ........... 7.1 2 
Phosphorns ........... •....... .............. ...................................... ........................ ....... .O!l 
Sulphur .......... .............................. .......... .... . ............................................ tra.e\l . 

Ores found in Cle.Elum, Okanogan, Stevens, Yakima anti 
Whitman counties tested by me, have shown t.bemselves to be of 
an equally fine quality. 
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IRON INDUSTRIE8. 

Always following tbe development. and the production of ores, 
are industrial enterpL"ises launched for their treatment. In Wash­
ington these industrial enterp1·ises corupal'e in number, capita.I 
invested and value of output with auy of the other manufacturing 
iudustrie!< of our state. As regal'US t.bose following in the wake of 
the iron ore development, they are necessarily fewer in number, 
because this development is, as I have stateu, yet in its infanoy. 

The most important of these, in fact the only one I deem it 
necessary to dilate upon in this report, is -what is known as the 
Irondale works, an extensive iron ore reducti~n plant located in 
Jefferson county, on the west shoro of Puget Soun<l, opposite the 
town of Port Tow11send. These works commenced operations in 
November, 1882, and have been operated continuously, and with 
success, ever since. Their output is a pig il'On of g reat excellence, 
for which bas grown up a demand t,hat. at times exceeds the 
capacity of these well managed works. 

Concluding my report as regards the iron ore deposits and iron 
manufaotm·ing interests of the state, I would call yom attention to 
a peculiar fact, and that is .that seldom have iron ores of any of the 
varieties I have named to you been found in a country possessed of 
such foliage and dense timber g rowth as is Washington, and in 
such close proximiJ;y to the fluxes and fuels. I reiterate, our iron 
ore fields are filled with an inexhaustible supply of ores of nearly 
all the known varieties, and I feel that others acquainted as I am 
with the vast extent and valne of these deposits will not think my 
prophecy extravagant w-hen I say that the near future will" find 
ow· state wearing the sobriquet of tbe Pennsylvania of the West. 
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INDUSTRIES INCIDENT TO MINING. 

Among the state'i- moi-t exteni-ive, pro:-perous and growing in­
dw;trial euterpri,;es. are to be ('ou11ted thoi-e whicb may be termed 
coincidental with tho ,liseovery of her wealth of the pretiour- metals. 
These, I m i~ht ad<l, a re of as rl iver,-itiecl a character as tlw ore~ wh iob 
abound here. C'oi1wiclental with mining operation, iu " ' a:-hing­
ton, I may name a :-:core of manufacturing entNpri,-er- launcherl for 
their especial benefit, and dependent upon them for :-npport. Three 
groat "meltcrr- in actual operation, and om· soon to be made reacly 
for nse; three stamp 111illl'I of the fir,;t dm,,-, 11:-:ccl in <irnshing 
ores, and i-overal other pri111itivo yet fully equipped and u:-:efnl 
arrastreK, or Spanish mills, ('ompri,;r the most importaut of the in­
dustrial enterprises. As far ai< I <'an as<·ortain. each of these is, 
and ha~ been siu<·e i<tarted, in ::uc<·cs-:ful operation, ancl the manage­
ment of them reports the fotnre ontlook a:< !wing of a mo~t flatter­
ing character. 

These infant illll11strie:-, for all ar<' of most l'('t·cnt ori~in, are 
scattered over a groat area of tl'rritory. Tho hugest smelter in 
tl1<' state is that located near Ta<·oma, in Piel'<·e (•onnty. Next in 
rank i11 this regard is the smelter in Spokane l'Onuty. near the dty 
of Spokane Falls. Coming in third in point of prnportions, i;i the 
~u<·tessfnlly operated smelter at Col\'ille, in Ste,·e11s <·ounty. Of 
st.a mp n1illl'I there arc tbr<'C of goodly l"i:r.c ancl ('apacity of output. 
One i" loc:\l.ed in Kittita>' count~·, 011e i11 Okanogau. and one in 
Stcveni- uo1111ty. 'l'hc Spani"h milll< ( ar1·a..,tres) arl' ;-tattered 
throughout. the mi11Nal helt:,; of the :,;tatc, wh,•rever the mo re ap­
proved methods for the treatment of ore,- known to onr time are 
not to he onjoyecl. 

I would faiu hcl'(.' remark for the benefit of <·apitalist!-1 and iu­
ve~tment Rceker;i whom thii- report may re:wh, that iu no other 
fie ld i11 the couutry would investment'! be i,;o fruitful of result. as 
in oar mineral belt.-,, and ready and remunerative rel.urn, I feel 
poi-itivc, wouL,1 follow such investmentil, were they planted in cn­
teq1ri1,es such as are ei<sential requisitoi< to the clcvelopment, a1td 



ANNUAL REPOR1'. 23 

maintenance as well, of an ore producing section. Sore needs ·of 
onr mineral belts are additional mills, concentrators, smelterR and 
other plant used by the reducer of ore of to-day in the t ransition 
of the deposits containe<l in our mineral bearing rock into gold, 
silver, and the other and multifarious metals of wh ich we have 
d':lmonstratecl they are possessed. 

Briefly as possible, I will describe the mo re important of the 
industries that have heen born, so to Rpeak, of the development of 
our mines, taking up the la rgest and most costly of these plants 
first, as being illustrative of the confi.deuce comvaratively new 
comers to om state have in thesC' propcrtie;;. 

THE TACOMA SMELTING WORKS. 

T hese extensive works arc located at 8wansea, an environment 
of the city of Tacoma, in Pierce county, and are distant from the 
commercial center of that C'ity about fonr miles. They !Ire mo:-t 
advantageously sit,uate<l, being accessible on the one ba11d by two 
different lines of rai l way, traversing each in thei r route t.o deep 
water tbe richest of the many rich, mineral belt:.'i of the Pacitit· 
Northwest; on the other, by vessels of the deepest draught that 
p low the seas. To more explicitly illustrate the advantageous sit­
nation of the works of the Tacoma Smelting & Refining company, 
J will say that they are sitnatecl on the bay Ahore, d ue north-weAt 
from Tacoma, and near Point Defiance. They arc the objectiYe 
point for the Union Pacific rai lway, now building from Portland, 
and are already accessible by the Northern Pacific road. They 
may also be reached by both A team ancl electric motor rail way A. 
But to my mind the desirability of tl,ei r location may IJe be;;t 
illustrated from the fact that wit,hin one hundred feet of them, the 
largest vessel known to the marine arch itecture of the present t ime 
can 6nq berthage facilities of a character uuexcelle!1-. Their pecu­
liar adaptability in this regard you will well nnden;tand when I 
say that their very situation, :rnd the known cheapness of trans­
portation of ores by sea, wil l br ing to these work1< ores, not alone 
from our state, but from Alaska, the South Coast, South America, 
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tbe far off Orient, the Antipodes, and every k11ow11 <,ountry where 
tbe precious metals are to he found. 

I havl', in my experien<.:e a-< an a,;s:tyer and miner, visited all 
t.he leading smelting plant" in the <.:ountry, and I can say this 
for the P ierce cormLy .imclter, that it is among the mo11t 
complete, perfect and best managed est:iblishmc11ts I havo ever 
inspected. The metho1b ui,etl in ,;:unpliug. reducing and 
otherwise t.reating ores are of the latest am! most :ipprovecl 
character. Anti that essential requisite to the success of such an 
l'nterprii;e, competent man:igcment, I find in this instance not 
wanting. · The general manager of the works, Mr. W. ~- Rust, 
has demonstrated her(' the abi lity he displayed in other parts of 
the country, while occupying a similar position, and his assayer, 
~Ir. Peter Daley, is known as an accomplished cbemiHt throughout 
the Pacitic slope. These gentlemen havl· macle of an enterprise, 
t,bat I mnl-lt confess waverc1l i11 tbe balance at it;;, birth, the well 
founded and prosperous industry that it is to-clay. 

A detailed description of thi;,; tine plant T deem not amiss at this 
time, as nothing of au authoritative character ha<1 yet been pub­
lisberl concerui11g it. It.~ location I h,~ve already de;.crihed. T he 
plant comprise.~: A suh,;tantial structure, known as the main 
furnace building, in size 100x60 feet; on the ground floor of this 
struoturc are situatecl two ( 2) writer jacket i,melting furnaces of 
most approverl 1lesign an<.1 pos:1essed of a capaciLy approximating 
l20 ton:1 per diem. On the same floor, in a northem wing or 
"L" of tho building, a.re locate.I a blower house, I Ox 40, and a 
blacksmith shop, I :.lx20 feet. 

The second floor of this buil1linp: is given over t,o bedding floors, 
ore bins anti furna<·e charging area. 

On a knoll directly above and south of the main huilding is 
situated a large a11d 1rnh,;tantial structure. This contains two 
reverbatory roasting furnaces, 17x75 feet in size. These furnaces 
are n11ed mainly in the preparatory treatment of refractory ores, 
whicl1 are thence conveyed to the bla::;t furnaces in the main wing 
I have just desc1·ibed. They are clirec·t.ly C\Ounected with this main 
building by tram and car. 

The sampling works a.re located next to and to the eastward of 
the main building and are directly accessible hy tram and car from 
the revcrbatory furnace house, the charging floors and the blast 
furnace room in the main building. The ingenuity displayed in 
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the arrangement of the bnildµigH to my mind is admirable. It 
will be seen by studying the accessibility of one from another, tbat 
expensive transportation of ores in process of treatment is almo~t 
entirely obviated. The sampling works are completely equipped 
witb tbe latest and most approved machinery, and other mechan­
ical appliances known to tbe times. In fact Mr. Daley informs 
me that in all his exrperience, he bas never seen a more thoroughly 
fitted establ ishment of like character. 

Both the blast and reverbatory furnaces are connected through 
a series of dnst chambers, in size 8x10 feet, wit.h the main stack, a 
substantial and symmetrical structure of brick eighty feet in height, 
and located to the south and directly iu the rear of the main build­
ing. Contained in the lntilding devoted to the sampling of ores 
are one crusher (Jackson's Denver patent), two (2) sets of rolls, 
also 0£ the Jackson make and capable of crushing ore fine enough 
to admit of its passage through a 20-mesh sieve; one antomatic 
split sampler, and one patent steam dryer. These sampling works 
arc capable of demonstrating returns on at least one hundred tons 
of ore per diem. 

A magnificent Corliss engine of 200 horse power, fed by the 
finest tubular boilers of most approved make, is the factor used in 
the operation of this almost perfect plant. The blowers used are 
of the Root patent, and the minor details of the establishment 
complete and perfect. On an average, sixty men per day arc given 
lucrative employment at this smelter, the pay roll monthly approx­
imating $5,500. 

THE COLVILLE SMELTER. 

Tbe first of the industrial enterprises to follow the output of 
mineral in Eastern Washington, was a smelter fo1· the reduction of 
ores of a,11 varieties fonnd in that section. This smelter was built in 
the town of Colville, in Stevens county, by Major Moore, formerly 
Indian agent of the Colville reservation, and present manager of 
the Stevens County Bank. Under the directorship of Mr. George 
Vivian, a mineralogist of wide experience, this smelter has been 
operated when practicable since its inauguration. I am informed 
unlimited capital is behind tbe enterprise, and that its founders ' 
are willing to do all in their power to forward the development and 
the production of the properties whose yield it was built to perfect 
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and render marketab lt'. I am informe<l t.he energy and enterprise 
of the owners of thii: smelter has not been unrewarded, and that 
results :io far oht.ained have heen of an e111 inent.ly i:;atisfactory cbar­
aC'ter. A hrief description of this pioneer of Washi11gton'8 
smelter!\ l append herewith: 

" T he Uolville," so called, i.- lo<'ate<l 1,n a hluff overlooking tbt• 
town of Colville, within six hundred yard!! of the.' Spokane & 
Northern rail road. ('onstruttiou operntions on this smelter wer(.' 
<'Ommente<l nearly four years ago. The.' ,,ork8 were in readiness 
to comiue11ce operations about a year l:iter. T he fo llowing :ne 
proportion-.. of different ;,tructurcs, coincident to this smelter: 
A:-111ay ofli<-e, ~iix-~O; ore ,;heels, I OOx-rn: c:hll r<'oal a nd coke i:; heds, 
lo0x25: main building, 1.50x.iO: ore.' hin.-, :lox.'H>: :'>a111pling roomi:, 
:Wx25: engine room, ~Oxao. 

Under the incorporated 11awe of the )lutual 8melting and 
1linin~ ('om1,1an~' of Washington, thix ,-melter h:1:,1 been oper­
at<'d. Feeders of the Colvil le ~melter have heen the following 
fine properties 1leYeloped in the C'olvill<' di!ltric·t within the pai;t 
few years, viz.: The Old Dominion, the l":tmoui- Daisy, the ~tlver 
Cro,vn, Bonam:a, Young ~.\.merica, Eagle, Dandy, Capital, ummit, 
ancl other well-known Colville aml Kootenai J> l"Operties. T o work 
the ores from the propertie!< I han• uamNl it was uece,;!"ary to ob­
tain fluxes from the various irnn and linw pro8pects in the neigh­
borhood; coke. at a uominal expense, being brought from Pier<'<' 
county. 

The Co lville smelter, ready for opcnllion, ,itood it~ direl·toratt' 
for l:i-l0,000. The number of men employed regularly w::u, 2.;, the 
p:,y-roll averaging $2,,,oo per mo11t,h. For lime, cha rcoaJ, co"ke, 
et<·., -·10,000 per month were di>llrnr~e,l. not to speak of funcli­
expon<le1l fo r ore,;. 8hortly aftel' the eo111menee111ent of operations, 
the Colville smelter hegau ~hipping, 011 a11 aYerage. three car-loadi­
of bullion per 111011th. This bullion il'l wor1,h, on an average, 
$5.iO per ton i11 ;:; ih·er and lead: showing a monthly output of 
.·:1:1,000 from thi~ <·omparati,·eJ~, gmall ~melter alone. 

SPOKA~E'S S~l E LTEH. 

The enterprii..e of the cit,izens of Rpokane b'all~ 1s pr9verb ial. 
T he inteL"est many of the wealthy residents of that city have taken, 
and are taking, in the development of the mineral re1-ources of 
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Eastern Washington is most com mendable, and to them is due the 
healthy impetus given mining matters anil mines in that section, 
within the past half year. Their latest move in th is direction has 
taken the shape of an organized and incorporat~d company of 
$ 1,000,000 capitalization, having for its object the erection, main­
tenance a11d operation of one of the fi11est smelting plants known 
to the west. "ot only has act,ial coni.truction work been corn­
menced, but l am happy to say the plant at this writing is almost 
rea<ly for operation. Its situation is particularly adapted for tl1e 
purpose for which this great plant was built. It is located at a 
distance of about five ( 5) miles from the city, on the banks of tlie 
Spokane river, and the citizens of Spokane Falls have contribute,l 
a i;uflicient funcl for the constrnctioa of a line of railway five miles 
long from a jointure with the eastern clivision of the Seattle, Lak e 
Shore and Eastern rail way to tl1e site of the new smelter, tht1s 
making it a<:c·e!,;sihle by direct railway commun ication with all that 
vast mineral area ,rnrrouuding it, ancl which will be directly tribu­
tary to it. 

The assoeiation of men of meani; whic,b will direct the de'stinies 
of this in<li.11-1trial enterprise born of tbe mineral resources of East­
ern \Vashington, ii;; known Ml the North Pa<:ific Reduction Com­
pany, has been regularly incorporated, and the official per.sonrwl 
of the corporittion is as fo llows: President, Col. R. G. Inger­
sol l, of New York; vice presi<leut, .James I1. Breslin, of New 
Tork: secretary, .J. N. Baker, of Rrokane Fall!, ; manage1·, Fred­
erick Burbridge, of tbe same city. 

De;;pite the fact that actual (·oustruction operations began on 
the smelting plant only lat.e last ,rnmmer, the company ba!:I com­
pleted nearly a dozen of the neces!\ary hnildings incident to the 
canyiug out of its intentions. TlJcse comprise ii furnace house, 
the dimensions of which are 70xfl0 feet : ore bins, :30x50; bedding 
floors, 40x40: charging fl oors a.nd furnace .room, 30x60; blower 
hou,e, :l5x30 fe<>t: engine and boiler room, :-i5x35; blacksmith and 
carpenter shop, ~.-;xaO; general office building, 22x48. When i11 
aetual operation the smelter will use two water jacket.<; and two 
revet·batory roasting furnaces, the latter being 72 feet iu length 
and 17 feet in width. The blowers are of the Root patent. The 
engine is a Corliss of 200 h. p., and the two boilers of tbe most 
apprnved manufacture. Smoke from the reverbatory furnaces is 
carried through a stack 120 feet in height, while that from the 
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i; 111ehing furna<·e,; vasses throngh the rtust uharnbers, 8x10 feet m 

width and height aml l.J.0 feet long. It i,; then conducted through 
the stack, which is UO feet in height. The sampling machinery is 
of the latest pattern, and the fnrnaces of tbe most clesirable and 
approved known to the times. 

The o re bin,- are most advantageously located, tile railroad 
pass mg a longr,;ide them. The same may be said of the roasting fur­
nacel'l, they being ~it11ated directly oppo,;ite the bins. Admirable 
judgment and forethought have been tlisvlayecl in the location of 
the furnaces of this plant. These are situated 011 the hillside, th us 
rendering the ore bins easily accessible to them. and obviatiug 
entirely tbe necessity and cost of t,he carriage of ore to the fur­
naces by means of trams, cari, o r other devices. Tbe situation of 
the furnaces with reference to the railroad is such that ore from 
the cars may be dmnped into a chute, and by natllJ·al force of 
gravity conveyetl directly to the Rampling room. 

It is the popular impression that a smelter is uot a desirab le 
avquisition to a residence locality. I m nst confess that my first 
imp1·dsion gained at sight of the Spokane smelter was of a pleasing 
character. Its very i:;ituatiou, the admirable symmetry; style and 
neat appearance of the buildings, combined with their really ro­
mantic situation, beside the rushing Spokane river, impressed me 
with the actually charming ensemble made by this latest industrial 
enterprii:;e launchetl at, Spokane Falls. It is my belief that this 
smelter is destined to 1:~rnk among the most 1emunerative of its 
kind known to the mineral regious of the Wost, for it is in the 
heart of one of the most prolific ore producing sections of the couu­
try. The commencement of operations by our smelters will, of 
course, iuaugurate the purchase of ores from owners of them, and, 
in the interests of the smelters and miner,;, l tleem it advisable to 
append a few remarks. • 

BUYL~G AND1SELLINGJ01f ORES. 

These remarks of mine in this regard ::;hould l,e accepted solely 
as the opinions of the writer, and as methods adopted by him 
with success for many years in the conduct of such transactions. 

Custom is often, in the transaction of business incident to mb1es, 
al:cepted as law. In the sell ing of ore it has been, and still is the 
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custom, to either dispose of the material in the shape of delivering 
tho whole output of a property for a certain period of time, or else 
a certain pro 1·ata of such output. Sales of this nature are made, 
either at public auction, or througl1 the medium of private con­
tract. If the buyer he a smelter, it is the custom to determine 
the value of t,he ore in the sampling works connected with hiK 
plant, or else receive as proof positive of value, a certificate from 
a public sampling works, -i;omething, by the way, that this state 
flhould have. [n the instan(•e I have cited, the ore should be deliv­
ered at the sampling works by the seller. Taking the ore, tbe 
buyer should estimate it1' value by 11ampling it. The custom is 
to first pass the ore tlnough rock-hrcakerfl, if necel:lsary. On orcli­
nary gra<le~ of ores ( poor ones), one-fifth is taken. Where the 
ores arc richer, one-tenth is taken. If very rich, tho whole 
amount is crushed and sampled. This i;ample is next worke<l 
ciowu, sealed up in about four-ounce, wide mouthed bottles, 
usually not more than three being filled. The buyer retains oue 
of these, the seller one, and the third is deposited in a mutually 
agreed upim spot for safe keeping, iu case of possible dispute over 
the intrinsic value of the ore as sampled. I t is usual to accept tbe 
Rmelter' s assay as regards moisture, and the weight of the ore, a:; 
determined. • hould buyer aud sellt'r, for instance, differ an ounce 
of silve'r in their assays ~f the ore, it is the usual custom for buy('r 
a11d seller, thereupon, without agreement, to accept, the buyer ont'· 
half, and the seller one-half, of such difference. Payment should 
immediate,ly follow a settlement bP.tween buyer and seller as to th(• 
worth of the ore, after assayi:c have lieen received. New York quo­
tations on silver ~nd lead are taken as a sta11clard and basis of price.'. 
All largo smelting cmicerns <faily re('eive :m('h quotations from that 
city, and base their prices upon them. In Colorado the class of 
alisays I have described is known as •' contrnl work.'' Farther west, 
in Nevada, l\1ontana, Utah, etc, it i~ knowu as "referee work." 

Charges fo1· smelting vary. I n different localities will be found 
existent different prices for this work. Whore fuel and fluxes arc 
plentiful and theap, prices for smelting are usually and Hhould be 
comparatively small. :n7'bere these essentials are a scarcity, it will 
ho invariably found that the c·ost of treating ore is muoh higher. 
Dependent also on the di tanre a smelter has to ship its base bullion 
to a refinery, is the cost of treatment. 'l'hen again the class or 
rha.ractor of ore sent for trt'atment bas much to clo with the cost. 
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If the o re contain a high percentage of silit:a, or be a sulphide, 
./ the expense and time consumed in its treatment by the smelter 

warrants the imposition of a higher fee for doing the work than 
where tbe ore is an oxidized ore or carbonat.e ore. 1n add ition to 
the first percentage of the smelter, should the ore be a zinc, heavy 
spar or silicious, it i::; tbe custom to charge a tixed s11m per unit in 
excess of the smelter's percentage. For every per cent. of r.i11c 
over five in sulpburetted ores, it i,:; customary fo1· the smelter to 
charge fifty cents a unit. Over ten per cent. in ores of the ox i­
dized variety is charged for at the rate of fifty cents per ullit also. 
Whe11 flux is contained in the ore in the shape of lime and iron, it 
is cuRtomary for the smelter to lesseu materially the cost of t reat­
ment. In many smelters there is a fixed ~cbednle of prices paid for 
ores which are classified. If the seller'!-1 ore come np to the sta11d­
ard of percentage of lead set forth in tl1 is schecln le, the standa rd 
price wil l he paid him. Should it, however, fall below, the price 
paid him will be decreased in proportion. For losses of silver ore 
:sustained througl1 treatment, the smelter is usually al lowed five 
per cent. And where silicious or dry ores are offered, a reduction 
in addition to that I have just alluded to is allowable, mrnally ag­
gregating not more than ten per ceut. for ore of a value approxi­
matii1g 100 oz. per ton ('2,000 1us.), though in some smelter:< f 
have seen less than this per centum dedncte<l; especia ll y where o res 
treatecl were of the higher grades. I ha,~e seen as J1igb as 1:i~5 

<·barged for the treatment, of dry o r si l icions ores. The t1sual fee, 
however, is frow ,:; JO to ::;15 per to11. When an assay. shows the 
ore to contain au amount of lead less than ten per cent. it is uot 
the custom of the smelter to render rcmu11Natio11 for that metal. 
Sboulcl more than one-tenth of an ounce of gold per ton be fonn<l 
ir t the ore, it is paid for usually at the rate of $:20 per ounce. Of 
•me thing prospectors and attnal gold Reekers may rei-t assured, 
and that is the mauagement of every smelter now i11 operation i11 
Washington will further to the extreme limit of their ability the 
miner in hi~ endeavor,- to complete the development of the 
mineral resources of the state. Why sho uld they not <lo so? for 
if the :::uccess of a 8melting establishment. is uot depenclent upou 
tliat of the man who bring~ it, its sn,-tenance, then upon what is it 
dependent'.' 
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POINTS FOR PROSPECTORS. 

That numberless miners in our gold fields would derive benefit 
from a few remarks on the testing and sampling of ores which may 
be conducted by themselves with accuracy and comparatively small 
expense, I believe to be true. .For t,his reason, the1·efore, I incor­
porate the following point,s for prospectors in my report: 

The selection of samples of ore for assay is one of the mdRt im­
portant poin ts that the prospector has to watch. No matter how 
large or how small the amount of ore he may be called upon to 
oboose from, he should always try to get an average of the veiu . 
He should nse considerable judgmeut in taking the !'<ample, for oue 
part of the veiu may be very rich and another of no value. Take 
the sample for assay ai, straight across tlie vein ai, posi';ible. 

When the sample is secured, pound it in an iron mortar to a 
powder. Then thoroughly mix the J)O\Yder by i;tirring it with a 
knife or other convenieut tool. i\[ake a little t'One-shaped heap, and 
wit.Ii the knife hlade divide it into quarter;l. The eq,,ivalent of a 
teaspooufnl of t.he powder will he small enough for an assay. 
These are the general <lirection;: for the tir:~t .:<tep in all assays of 
this charauter. They may he mo<lifiecl ,m<ler certain conditions, 
but the aim i;, to have t,he crushed sample as thoronghly homo­
geneous as possible in order that the part ohosen for assay may 
truthfully represent the entire mass in respect to the quantity of 
mineral to he te11tecl. The followin!-{ are the assays for different 
metals: 

(-:OLD AND SlLVJ,;R ASSAYS . 

.About ten ounce:; of the ore ,;houltl be t,nken antl crushed to a 
moderate degree of fiuene,-s in an iron mortar. It is then passecl 
through a sieve 1m1.il it assnme;: t.he same <legree of finenes,- tluough-
011t. The powder i:< then placed on a i,heet of paper, usually about 
lOxlll inches. A part of the powder is then taken - generally 
about one-fourth of an ounce, troy weight - and put into a scorifier 
or a small fi re ela,~, cup that i,- half fi l lecl with grannlated lea,l. 
The ore and lead are then coYered with borax. The ~corifier is 
put into a muf:H.e or fire clay oven, heated to a. white lrnat, for twenty 
or thirty mi1rnte::;. This oper::itiou is only complete when the ore 
and slag l1ave become liquid. The maRR is then poured into au 
iron mould and ::illowed to cool. \Vhe1i" rol<l, a button of met.al 
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will be found with slag adhering to it. With a hammer, remove 
the slag and pound the button into a cube. Now take a cupel 01· 
a little cup 1nade of bone ash, and place in the muffle, being care­
ful to keep a high beat; place the buttim in the cupcl. The button 
will melt if the cupel is hot, and the lead will be driven off, leav­
ing another button composed of gold and silver. This operation 
generally takes about thirty minutes. P ick up the button when 
cool and weigh it. 

I t is generally desired to know in what ratio to each other the 
gold and silver exist, 01· what part of the button is of gold and 
what part of silver. The button is now dropped into a test tube, 
which is a small glass tube closed at one end, and ten drops of 
nitric acid dropped in. Heat the tube slowly over a spirit lamp. 
When the silver bas dissolved fill the tn'be with water, invert it 
over a small cup of fire clay made to fit the top of the test tube, 
called annealing cup, and in a few mim1tes the gold will settle nt 
the bottom. Pour off ihe sil ver solution and dry the cup cout,ain­
iug the gold over the spirit lamp. W eigb the b ut.ton and finrl 
what ratio of weight it bears to the whole button. 

If the button of gold au<l silver orig inally weighed twenty 
grains and the gold remaini11g in the test tube after the lai-t opera­
tion, called refining, weighs two grains, the silver must have 
weighed eighteen grains, or gold exists in the ratio of two to 
twenty, or one tenth, and silver eighteen to twenty, or nine tenths, 
and if as sbow11 heretofore in a ton of ore there are 23:,'l. 33 ounces of 
gold and silver, there must be n.:~3 ounces of gold and 2JO ounces 
of silver. 

The troy is the standard system of ,mights iu use in cases of 
tb is character. Appended will be found a table :::bowing the amount 
of gold and s ilver in 01mces and decimals contained in one ton oJ 
ore of 2,000 pounds, from the weight of this same gold and silver 
obtained in an assay of ( half an ounce) 240 grains of ore. My 
principle of construction of this compilation is to take the thou­
,:,andth part of ten grains, which is of course equal to the hundredtl1 
part of one grain. If 240 grains of o re yielcl .01 g rains, then 240 

pounds of the same ore w ill yield . 01 pounds, and 2,000 pounds 
will yield 8. 333 times as much, for 2t°& = 8. 333. One pound avoir-
1l11pois contains 14.58333 troy ounces. One-hundredth of this, 
. l+5833, whicli, multiplied by 8. 333, equals 1. 2152729 troy ounces, 
which is the starting point of tho table: 
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COMPUTA1'IVE ftESUL1'S. 

If t«·o hundred and forty orain,, of ore give a fl.old and 
l!i,lter button weiqh,ng thou..anth• of <t u,i,;t of ten 
y,·aitw-

One ton of 
ore, gollt 

and bil·ver, 
witt i,i.eld, 
in ouncu. 

1·a1,w of 
,-ifrer per 

t01l ut 
$1.29 per 

0Ufl.Ct1, 

33 

l'altte of 
gold per 
tm at 
$10.67 

perounu. 

1----1---- · - --

.001 •... .• ...•.•........ ...... ... •..........•..•.•.. ... ..•..••.••............ · .......• 1.21 

.00'1..... ........................................................ .................... 2.43 

.O(H.............. ..... ..................... ..................... ............... .. .... 3.64 

.()().1............................................. .................................•.. 4.86 

.00.,.................................................................................. 6.0:S 

.006...................... .......................... .......... ... ...... ...... .... ..... 7.29 

.OOi.. .... .............................................. ..... ..... .................... 8.51 

.oos ··························· ..................................................... !1.72 

.00\I.. .. .......................................... .. ................................. 10.!J.I 

.010.................................................................................. 12.15 

.Oll. ........ ...................................................... ............. ...... 13.$7 

.012 .. .......... ....... ......... ........... ....•.... :..... .................. •........ 1-1.58 

.OJ:\............... .. ................................ ............................... .. lo.SO 

.014.... ... .. ........ ........... .. ................................. .................. 17.01 

.01',.......................................... ........................................ 1S.2'J 

$1.56 

3.14 

•1.71 

G.28 

7.86 

10.99 

12.5i 

H.H 

15.69 

17.2'J 

18.85 

21.n9 

:13.57 

;25.01 

50.23 

75.24 

100.46 

120-68 

150-70 

175.92 

200.93 

:.!26.15 

251.16 

2i6.38 

301.39 

326.61 

!151.63 

370.85 

ExPLA.NATORY.-Say, for instance, .010 of gold has been found. Note 
that decimal in the left-biincl column of the table. One ton of ore il1 ratio 
to .010 will yield the number of ounces noted in the next column to the 
right,, directly opposite .010, and so on through the table. Computation 
with .010 taken as a basis may easily be made as high as circumstances 
may require. 

COPPER ASSAY. 

Weigh out one fourth ounce of powdeJ"ed ore and place it iu a 
glass flask. .Add ten drops of nitl'iO aoid, five drops of sulphtuic 
a<;;id and three drops of hydrochloric acid . Bo il the mixture over 
a i<pirit lamp until white fumes arise. Then remove, aud when 
cool dilute with water. Filter the solution through filtering paper 
and a,ld strips of metallic zinc or one or two nails. This will pre­
cipitate the metallic copper. Collect this, dry on a filter paper and 
weigh and proceed to ·find the ratio as described nnder the _two 
pr ec:e,ling assays. 

LEAD ASSAYS. 

1 1:ad aissays cau be made either in a muffie1 pot furnace 01· black­

sm itb forge. For o rdinary a~says, take one part o re powdered, 
:!UJ. ll. 
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two and a half parts each of powdered carbonate of soda and 
borax and three nails. Mix the ore :,,nd fl uxes well together on a 
clean piece of paper, and put into a crncible or pot. Then put in 
the nails and cover with salt. P lace this Cl"llcihle in the muffle, or 
forge, unti l its contents are melte<l. Pour out tbe molten mass 
into au iron mould an,1 allow .it to cool. A lead l,utton will then 
lie founrl at the bottom of the ruass. Remove the slag and weigh 
the button. To find it,: r::itio to the mass, proceerl in the manner 
described under the beacl of gold and silver assays. 

AMALGAMA;.fION AHSA Y . 

Take one ponud of ore and ~ rinrl in a mo rtar to a tine powder. 
Add water m1td t,he mass becom es a thin pu lp. Add say one or 
two ounces of mercury and a s 111all lump or eyanide of potash. 
The whole should then he ground for two or three l10urs. Pour the 
mass into a gold µan. \Va!<h off the rl irt antl ore, and the amalgam 
will be found at the bottom of the pau ;u1<l ca11 be colleeterl and 
squeezed Lhrough a piece of linen. Heat the residue in a spoon or 
retort, aud the smal l q11a11 tity of mercu ry left after sqneeziug 
tbroagh the hag wil l pn:-::-: nff, leaving the golfl in the ;..jH>Oll or 
retort. 

BLOWPIPE WOBK. 

The blowpipe flames are known by the 11ames o( the outer or 
oxidized flame, and the inner or reducing flame. 1'be ·outer flame 
consists of inflammable vapor in a i-tate of combnstion, which is 
freely mixed with an exce><s of air. Any :-:nbstance which bas an 
affinity for oxygen meets it i11 the outer flamt• and the coml,n><tion 
takes p lace. 

The inner ttame con!>isti-1, 011 the other hantl, of intlamrnable 
vapor in an iuco111plete state of <·ombnRtion from the defieient sup­
ply of air, which is unable to penetrate freely into that portio11 of 
the flame; any oxidized sul,;;tance p lacecl i11 thi;i flame i;; deprived 
of its oxygen and reclucerl by the in tl:1mrnable vapor which 1·eq11ires 
oxygen for its combu;.tion. 

I n making blowpipe experiments the oper.:ttor shonld provide 
birn.c,elf with a, piece ol~ charcoal, which must be of a compact 
structure free from cracks. T lte surfac:e :should be cut quite cleau 
and smooth with a knife, aud a small hole uot exceeding one-eighth 
of a11 inch deep cut into it. The substance t,o he experimented 
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UJJOll is formed into a paste with a <lrop of water and pla-0ed in the 
cavity. T he inner flame of the blowpipe is directed horizontally 
on the paste, or as nearly parallel to the clean cut surface of the 
charcoal as possible. 

LEAD. 

'f ake a small quantity of pow1lereu ore, about al'< mucb as 
will remain on the end of a pen-knife. Mix this with a pinch of 
carbonate of soda into a µaMe. Place in the small hole in the 
charcoal, turn on the flame as directed. and fuse in the inner flame. 
A yellow incJ1Ustation with a metallic bntton of lead will 1·esult. 

ANTIMONY. 

Proceed in the same manner as directed for the lead test, m,ing 
the inner flame. A white incrnstatiou with a brittle button of 
antimony will be the product. 

ZlNC. 

T ake the powdered ore and make a paste with the carbonate of 
soda. Fuse, cool, and moiste11 tl10 incrustation with a drop of 
nitrate of cobalt. Heat with the blowpipe again ill the outer 
flame. If a. green color iR procltwe<l. zinc is present. 

COPPER. 

Mix a small quantity of the ore aucl carbonate of soc la into a 
paste ao<l fuse this ill the i1rner flame. Scrape it from the 
charcoal with a knife, and rub it in a mortar with a little water. 
Pour this into a tube, and after it has settled pour off the water. 
If there is copper, red scales will he seen. 

ARSENIC. 

Heat in the inner flame of the blowpipe any compound of arsenic 
and it will give off an odor of garlic. 

TIN. 

Mix a small quantity of the powdered ore with a small quantity 
of cyanide of potasb and water. Fuse ou the cbarcoal. This will 
reduce the substance to metallic globt1les of tin. 

I 
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SILVER. 

Make a paste of the ore and soda. Add a small piece of metallic 
lead; fuse this into a button, and theu cool. Make a second paste 
of bone ash and water mixed to au even consisteucy. After it has 
become dry, place the button of silver and lead on the bone ash 
and fuse. The lead will volatil ize, leaving a Rilver globule, a11d if 
tbe ore contains gold a gold aud silver button will resu lt. 

To ;.,eparate the silver and gold, place the silver and gold bead 
in a glass test tube; add ten drops of nitric acid; then heat over a 
spirit lamp until it has dissolved. If there is gold it will appear 
in t,hc form of a black powder. 

MERCURY . 

PuL a small quautity of tho o re and tbe same quantity of 
carbonate of soda into a teRt tube. : · ~·al and it \Vill y ield a 
globule of mercury. 

MAGNES IA. 

Heat, a small qmunity of pow1!ererl ore on the charcoal and 
partially cool. Add a ilro1> of nitrate of cobalt to the partly fnl'-ed 
masR :mcl heat again. Allow it to C')Ol. A faint ro!<e co lor 
indicates the presence of magnesia . 

.ALUMINUM. 

Proceed in the same way as in testiug for magnesia. A blue 
color indicates the presence of aluminum. 

LU.IE. 

·when pulverized and placed under the flame it glows with a 
white beat. 

BARJUM OR BEA VY SP AR. 

Fuse the powdered ore ou charcoal with soda. Dis~olve in warm 
water. Add a small quautity of alcohol and set th is on fire. Tb e 
flame will he a yellowish greeu in color. 

SULPHUR. 

Make a paste of ore and carbonate of :,oda. and fuse. Moi.steu a 

silver coin and place it on tbe maRR while bot. The fmlpbur will 
stain the coin black. 
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MAGNESIA.. 

Make a paste of ore, carbonate of soda and nitrate of soda. Fuse 
on the charcoal. It will leave a g reen mass. 

BISMUTH. 

Make a paste of the powdered ore and caruouate of soda. Fnse 
on charcoal to a reddish white color. T he metal is disLinguished 
from lead by the button being brittle. A yellow oxide on the char­
coal will be left. 

COLOR FLUX TESTS. 

These tests must be made in a clear, open, bot fu·e, in or,ler that 
the ore and flux in melting may have a free current of air. 

Take a clean iron spoon, fill it about half full of borax, and fuse 
the mass. R emove the spoon from the fire ancl add the ore pow­
dered. Nickel will give a red glass. Cobalt will give a blue glass. 
Manganese will give a purple glass. 

CHROMIUM. 

T ake a clean iron spoon. Use equal parts of carbonate of soda 
and n itrate of soda.. The result will be a yellow mass. 

WET TESTS. 

SIJ,VJ,;R. 

D issolve a small quantity of ore in a test tube with teu or twelve 
drops of nitric acid. Boil until all the red fumes disappear. Cool 
and add ten drops of water, then filter this into a glass beaker. 
T o this solution add a few drops of muriatic acid to precipitate a 
white chloride of silver. Dissolve this precipitate with ammonia, 
and re-precipitate again with some nitric acid. Expose this to the 
Light and it will show a violet tint. 

l, J,;Al), 

Dissolve in a- test tube a pinch of the ore in dilute uitric acid. 
(Strong nitric acid does not dissolve lead.) Cool and add a few 
drops of wate1·. Add to thiso a little alcohol. Precipitate the 
lead with sulphuric acid. 

COPPE.R. 

Dissolve a small quantity of ore in a glass test tube in ten drops 
of nitric acid . Cool and add fifteen drops of water and a small 
quantity of ammonia. .A blue color will be produced . 
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Dissolve the ore the same as in the copJ)er test. Cool and add 
:fiftee11 drops of water. Tl1en add a few drops of sulpho-cyanate 
of votai-11. T he color will be re<l . 

Dissolve as much of the ore as can be got 01, the encl of a pen­
knife in ten drops of nitric and five dropf; of muriatic acid. Boil 
over a ,;pirit. lamp two OT three minutes ancl add ten clrops of 
water. P our into the solution a !'\mall qnantity of ferro-cyan ide 
of pota,;b. This will produce a whitish-green color. 

COBAl.T. 

Take as much orn as will remain on the end of a µen-knife. Put 
it into a glass tube. Add five drops of nitric aud five drnps of 
muriat.ic acid. B oil over a ,..pirit lamp until the acid fumes have 
disappeared. Cool and alld ten clrops of water. Then add a. few 
drops of ,rnlpbo-cyanide of pota~h. The color will be blue. 

J>LATL"'>UM, 

Take a small quautity of ore and boil with mtnc and muriatic 
acid two honrs; add a small aruotmt of alcohol and niter the solution. 
Precipitate the platinnm with ammonia ch lori<le. 

TJ,U,U]~Jll:M. 

Dissolve a :,;mall a111011ut of the ore m a test tube, using the 
spirit lamp flame, with a few drops of ~nlphmi c acicl A purple 
color shows the presence of tellurinm. 

Dii-~olve a small amonut of the pow<lered o r.e iu a glass test tube 
with two or three drops of sulpbnric aci<l. Adel one 01· two g r~ins 
of litharge; it will chm1ge tht> :::olution to a pink color. 

AS8AYJl~R't> OUTFIT. 

The outfit for making what are known as tire assays is more 
expensive than for the tests described iu t his chapter. I t is 
not designed for the u;;;e of the prospector:', npou their t ravels, but 
rather for those wbo can lrndertake the laboratory experiments 

• 
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outlined. The outfit consist~ of one half gallon iron mortar, one 
forty mesh seive, ·one pnlp scale, one button scale, one troy scale 
a.nd weights, one furnace and muffle, twenty scorifiers, one cupel 
moltl, two pairs of tongi, to handle scorifiers and oupels, two an­
nealing cups, one pair of button pincers, one pouring mold, one 
spirit lamp, half dozen glass test tubes, five pounds of borax, five 
pounds carbonate of soda, five pounds of bone asb, five pounds of 
grnnulated lead, one pound of nitric acid, one pound of muriatic 
acid, one pound of suphuric aC'id, one pound of granulated zinc, 
one round of ammon ia. 

PROSPECTOR'S OUTFIT. 

The prospector's outfit is much less extensive and expensive. 
I t follows: 

One bl.ow pipe, one spirit lamp, half dozen glass test tubes, four 
ounces of carbonate of soda, two ounces of borax, two ounce bottle 
of nitric acid, two ounce bottle of sulpbnric acid, two ounce bottle 
of mnl'iatic acid, five ounce bottle of ammonia, six ounce bottle of 
alcohol, 011e ounce of nitrate of cobalt in solution, one ounce of 
sulµho-cyanate of potash, half ounce yellow pmssiate of potash, 
half ounce red prnssiate of potash, one sheet filtering paper. 

ORES AND .MINERALS. 

When pure, ores and mineral:. have tbe foll·owing percentage: 
Sn.nm-Glance, 87 . 10; ruby, 59. 80; brittle, 68.50; horn, 

75. 33; bromide, 57.40. 

!&ox - Magnetic oxide, 72. 41; red liematite, 70; brown hematite, 
59. 92 : carbonate, 48. 25; pyrites, 60. sq; arsenical, 33. 57. 

Z1xc-Blende, 67. 50; carbonate, 52; silicate, 53.80; oxide, 
80. 26. 

CrnxABAR--82.27; mercury. 
S-rrnNITE-ANTD!ONY - 71. 80. 

COPPER-Native, 99; red oxide, 80. 70; green carbonate, 57.30; 
blue carbonate, 55; glance, 79. 80; pyrites, 84. 60; purple copper, 
55. 70. 
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WEIGHT AND VOLUME. 

Appended is a table showing the weight of one cubic foot and 
the volume of one ton of a number of the more important minerals. 
One cubic foot of water weighs 62 pounds : 

ilfine,·als. 

Quartz ...... .... ..... .... ......... ..... ..... .............................................. ... .... ...... . 

Silver glance ..................... .. ............. ............... ................ .. ............. .... . 

Ruby silver .............. ...... ......... .. . ...... ............... ... ................... .... ......... . 

Brittle silver . ... ................. ..... ................ ....................................... ..... . 

Horn silver ........... ...................... ............ ............ ...... .................. .... .... . 

An timony glance .. ................. ...................... ............... . ........... ....... ... . 

Cinnabar .. ............................. ..... ... ...................................... .... ..... .. ..... . 

Copper pyrites .................... .................. ............................... ........ ...... . 

Gray copper ............ ........................ .................. ......... ......... .......... ...... . 

Galena ................................................... .... ......... ............... ............ .. .. . 

Zl nc blcnde ....... .......... .•..... ..... ...... ........................ .... .. ....... ........... ... 

Iron pyrites ........ ..... ........... ..................... ............... .................. .. .... . . 

Limestone .. .............. ....... ... ..... .......... .................. ......... .•. .................... 

Clay ..... ... ....... .......... ...... .•.... ................. ....... .. ........................... .... ......•• 

Uttl>ic 
Weipht of feet in 
orwi,c foot 
fa powul,. '"'" ton (! ,000 lb,). 

162 

549 

2G2 

:2S-O 

461 

249 

812 

Ji4 

16:.l 

12.3'1 

4 .. 39 

6.52 

l>.18 

6.80 

6.99 

H.64 

7.63 

7.14 

4.34 

8,03 

G.41 

U.50 

12.34 
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MINING AND COMMERCIAL ENTERPRISES . 

.As invariably incident to tbe development of mines in this uoun­
try as a re industrial enterpl'ises, al'e those of a commercial charac­
ter. I have found during a ll my experience, and it has been ex­
tended over a period of many years, that commercial enterpl'ises, 
fostered by mining development of a legitimate character, wax 
stronger and assume larger and influential proportions soonel' than 
do sucb enterprises when dependent upon any other source of sus­
tenance with wbicl1 it bas fallen to my lot to be acqnaintecl. 

Commercial enterprises coincidental with our mineral develop­
ment, I am sorry to say, have not kept pace with the industrial 
development born of it. Wbere in evel'y pl'incipal city in the state 
mining boards and exchanges, and bureaus of information should 
be established, and enjoying a healthful and useful existence, I can 
chronicle as being in operation but one mining board, and I uon­
gratulate its progenitors and the city of Spokane F alls, in which 
it is s.ituated, upon their enterprise and their unswerving confidence 
in the state's mines, maue manifest by its establishment. 

The Spokane Mining Exchange, to wh iuh I have reference. was 
regularly incorporated in May, 1890, by Messrs. A. H . Paxton, 
D . H. Heyward, C. F . Caldwell , J. P . Rawley, R. W. Neil. Sam 
Gauch, N. G. Snow, E. H. Thiele, Harry C. Bell, F rank R. vVil­
cox, .J. H. Patte1·son, C. F . Tascherau, Charles M. Lynch, L. K. 
Armstrong, F . E. Goodal l and others. Business commcnceil about 
a month later and the exchange is now known thronghout the min­
eral belt and iti- business accepted as a fair criterion of the Rtate 
and futu_re prospects of the miners, to further the mterests of 
which it was established. An idea of the purposes this exchange 
was established to sel've may be had fro m the following manifesto 
issued by General .A. P . Cuny, a leader in its organization, and 
bis confreres, shortly after its incorporation. I append it and hope 
a perusal of it by those interested will prove of service, as I am 
convinced of the soundness of the doctrines set for th. I am happy 
to state that your action in creating the offi ce of state geo logist, 
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and further, viz. , as far as in your power the state's mining inter­
ests, is appreciated by the members of this exchange, who honored 
me on the occasion of a. recent visit to the c ity, by their appoint­
ing me official assayer of their exchange. 

MA!.'UFESTO. 

Believing the primary objects of t,he Spokane mining exchange 
to be the encouragement of mining indust1·ies, to incite an interest 
in mining among our citizens, and strangers visiting here, thereby 
encouraging the development of mining property, and increasing 
the Ra. le of 1<tocks on the floor of the exchange. To show tbe 
mi11er" and proRpectors that we, as members of the mining ex­
change, and ·citizens of Spokane F alls, appreciate the value of their 
work, and am ready to welcome them in our city, ancl to lend them 
a. hancl in developing and <lisposiog of their claims. 

To clispla.y the mining rei:;ources ad jacent and tributary to our 
city. 

To centralize the smelting :1.ud other mining indllstries in our 
midst, and to extend t he rne1·ca11tile trade of our city in the mining 
districts. 

Your committee hereby declare themselves in hearty sympathy 
with the action of Lhe stockholders in increasing the nnmber of 
memhers from LOO to 500, whereby we will be able to inte1:est in 
tbis enterprise a larger number of miners, prospectors, business 
men, capitalists, and property owners, and decrease tbe ind iv idual 
expense. 

Y our committee submit the fol lowing recommendations : 
1. That miners be especially in vited anfl encouraged to become 

shareholders of the exchange. 
2. T hat a recor<l book be op1rned for each mining <listrict, which 

shal l contain as complete a history of t.he district as can be compiled, 
also a page given to each mine or prospect, giving the date of the 
discovery, amount of development work done, output in tons, and 
in valLie, size of veim,, owners and agents, if any, with their ad­
dress, and such other information as may be <lesirab le, thereby 
furn ish ing valuable statistics and information. 

,3. Tbat a register be kept, ·giving the address of miners and 
mining men, both at home and while visiting in the city. 

4. T hat a special effort be made in collecting a permanent 
exhibit second to none in the U nited States from all the mines, 
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quarrieR, clay banki:1, etc. , tributary to our city, and to that end we 
sugge:;t that each miner or prospeC'tor be given a page in the dis­
trict record book and be requi red to present the exchange a good 
exhibit. 

5 . That a collection of accurate maps of t he different districts 
be compiled as soon a::- praC'ticable and kept on fi le at the rooms of 
the exchange. 

6. That a comm ittee be appointed, whose duty it shall be to 
s uperintend the arrangement of the exhibits, maps and other 
property of the exchange. 

7. That the rooms of the exchange be divided into four com­
partments, one for the nRe of the secretary, one for the call an.d 
bnsinesf: :meeting,;, one for the display of ore , to be called the 
minerR' room, and to be nsed as a reading room, where miners can 
meet for social an~ husiness purposes, i11 which shall be kept on 
file the daily newspaper:1: and principal mining journal,-. 

H. TJ1at, as t,be office of secreta ry i;; soon to become vacant by 
t,ho resiguation of the present incumbent, and as the exchange is 
largely dependent on his f:llCCeRsor, .great care should he exerci11ed 
in the select.ion of Raid officer. Ilis entire time and undivided 
attention should be devoted to the interests of the exchange. 

9. That the month ly dues shall he sufficient to meet the onrrent 
expenf<es of the exchange, and that al I assessments on stock s}mll 
be nserl only for the purpose of increa;;ing the mining exhibit and 
for permanent improvementR. · 

Noting the succesf: attenrling the ei<tabl iRhruent of the Spok:rne 
exclrnnge, I recently began the agitation of a :-cheme having for its 
object t.he establishment of similar extbanges. or of mi11ing bureaus 
or boards, in al I t,he citief< of the state wl1ere chambers of com­
merte or boards of trade were exil'ltent, and about which mineral 
deposit;: were to be found. Aside from the establishing of a 
mining boarcl by the chamber of commerce of Seattle, and of which 
hoarrl I have the honor of being the official as,-ayer, 1 cannot say 
that my efforti; in tbe <li 1·ection indicaterl have as yet been fruitfnl 
of result. But 1 hope during the coming year to see such 
mining btu-eaus or mining boa1·ds of exchange e~tablisbed at a ll 
tbe poi11ts I have referred to above. 
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THE COMSTOCK OF WASHINGTON. 

"Tbe Comstock of W asb ington" is a sobriq net that delvers 
after the gold and other precious metals ahouuc:ling iu mother earth 
are wont to apply to our new state'R very rid1est l1eposits of gold 
and silver. I refer to tbe fabulously wealthy ntincral fields em­
braced in one of onr largest counties- Okanogan, anil more popu­
larly referred to by the prospect-Ors, mining operators and capitalists 
now flocking over its boundary line;; as "The Okanogan Country." 
The history of tbe seat of this, natw·e's treasure cache of the 
Pacific Northwest, 1 think you will agree with me, is ruost roman­
tic, and even akin iu it~ recitn.1 to that weird recounter of a raee for 
fortune given under the title of '' K i11~ Solomon's Mines'' by the 
eccentric, yet entrancing, autho;· of that volume. A little over 
three ( 3) years ago Okanogau county, in so far as represe1Hr~tion 
as an integral portion of the state's borly politic was concemed, 
was an unknown quantity. Indeed, even in that recent period of. 
Washington's history it migltt be said of the Okanogan country 
that it WM the Africa of , ,vashingtou. As a fact, it was then 
k nown popularly to onr territorial pioneers, an<l to what men of the 
mines are fond to term "tenderfeet,," ou I y as "The l\ioses Reserva­
tion." Its fertile valleys, its grassy hills aud mountain vales, were 
the bomes of the hardy warriors of that chief famed as a fighter in 
the annals of Indian warfare of the uountry. 

I t was about the period I have 11amed that incontrovertible proof 
of the mineral riches hidden in t,he Okanogan country wa!'! bauded 
a few score of pioneer prospectors looking for wealth within its 
boundaries. An excitement akin to that. of Leadville sprang up, 
and prospectors flocked into the Okanogan. 

As is always tbc case, pioneer methods of government of the 
commercial relations existent among its inhabitants, gave way in a 
short time to the more advanced and more approved methods of 
our civilization as characterized in our older communities here to­
day. Ranked among the pioneers in the ascertainment of the 
Okanogan's prospective wealth as a gold and silvet· producer were 
at that time many of the state's most prominent, enterprising, 
energetic and progressive men of the present day, and I have no 
fear of the bel ief by the general public that my statement will be 
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deemed au exaggeration when I a;:;sert that to this class of Oka­
nogan's populace of tlie time to which I have referred should be 
endowed the distinction of having placed om· richest mi11eral pi·o­
duci11g county on the high pinnacle she has attained within such a 
remarkably shor t period of time. As representative of the class of 
men to which I have g iven 1·efere11ce, and to whose effort;:; I place the 
present status of Okanogan';:; wealth r,roducing caµabi li ties, I conk! 
re[t>1· to scores of our present forcmo;:t citizens. Space forbids this, 
however. and I offer as an example of th i!:- c.:lass, W a;:hington' s 
fhst I ieutenant governor, the gentleman who, immediately upon 
taking the chair of an al,;:ent chief execiutive, demonstrated that 
exec:ntive ability be di::;pla.yerl who11, iudivi<lu;tlly, he de,igned, and 
afterward, with theairl of his many co-adjutors and frieuds, carried 
out the pla1iby which "iVloses Reservatiou," "Africa of ·wash­
ingtou," became Okanogan county, seat of our 11ew state's treasure 
trove. 

GEOGRAPHICAL SITUATION. 

The rich territory, known popularly a~ tbe Okanogan country, 
but mayhap more propel'ly to be designated Okanogan county, 
Washington, comprises all that vast area in the northwestern comer 
of our state, bounded on the north by the pl'ovince of British 
Columbia, and the east by the hroad Columbia river a11d the great 
Colville rnservation, on the south by the rich mineral and agricul­
tural counties of Douglas and Ki ttitas, and on the west by the 
equally famous producers of mineral and agricultural products, 
Whatcom, Skagit and Snohomish counties. Okanoga11, old Chief 
Moses' reservation that was, is v\Tasbington's largest county. ltf< 
area is of g1:eater extent than the whole state of Rhode Island­
as a producer of minernl wealth it if'l without a peer, and I firmly 
believe it gives every promise of being the equal of any of the 
United States' most famous weitlth-producing sections. Compara­
tively isolated from the world, it;: recesses of gold, silver, iron and 
copper deposits, accessible only by long journeys by primitive 
methods as yet, from terminals of the railways bearing in its 
direction, Okanogan county has, by sheer force of the fabulousness 
of its mineral wealth, forged to the front as our chief producer of 
the precious metals. 
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Of all the mineral territory within the houucl:niei. of 0111· state, 
so far a::1 to tbe present time known to wau, Okanogan connty's 
mi1teral belt has impressed me most favorably. I have the utmost 
confidence, i.n uonsequence, uoucerning itl:! fntme. Despite the [act 
that I have found there great wealth, as reganl:; tbe county's agri­
ci1ltural resource:::, I look to it:-: attainmeut to fame and fortune, 
and a poi;itiou as a prime factor in tbe development au<l uphuildiug 
of tho whole state at large, to its posseflsions, varied as v:.ilnable 
i11 the way of minerals. Give the county adequate rail co111mlmi­
catiou with the out.-<ide world, and I will have no hesitancy in 
prophesying, even declaring, that Okanogan in:'lide of a decade will 
rival any mi11eral prorlucing section thm, far prospected within the 
coufines of the Union. I think its sobriq uet mentioned above not 
up in the clontl,;. I look at the hig child of Washington lying in 
the northeastern corner of ber area as our ,-t,ate's Comstouk. As 
diversified, a~ rich, are Okanoga11's mineral depo:;it;:;. l{H(•Wn as 
"1Uoses' Reservation," tbe pL'eseut county, years ago. wn:< found 
rich in the posse,:;sion of gold a11d Hi lve r, il'011 , copper, a11d other 
valuable minerals: but now. as t/1011, the 1:onnty being practically 
inaccessible hy reason of it;; utter isolation from tl10 outside world, 
its wealth of miueral remai11s practically nntouc·.hed, remains yet 
to be unearthed by man . :rnd this, too, despite the fact that over 
2,500 wining location~ have hceu placed Oil rel'ord since Moses' 
reservation hecame Okanogan <·ouut,y. 

GEOLOGIUAL FORMATION. 

The country rouk of Okanogau county fhst arrested my atten­
tion as to it,, possibi litieH as a mineral producer. The rock in · 
most µarts I fii1d to be granite, gneis:::, mica and horn-bleudic 
schists: within the uorthea:;tern part of tbe county, formations of 
granite syenite. 1'he general aspect of the formations I have 
mentioned is a coarse feldspathic granite with altemating bands of 
horn-blendic ancl micacions schists. I also denoted from my 
investigations of the geological formation of the county, ev idence 
corroborating me in the belief tl.Jat the formation is of the primor­
clia.L types, probably traceable to the Archian seriei::. 
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:MINERAL DISTRICTS. 

First and foremost of the mineral districts of Okanogan county 
ranks the Rnby, located in the southern part of the county. This 
district was organized in what miglJt he called the piopeer year of 
investigation into our state's mineral resources, 1887, 1,y 11nch 
pioneers in the great undertaking as T. D. Fuller, R. Dild erback, 
,Tohu Kladisky, P . .McRae, William Milliken and John Clunan. 
The formation of this rich district, I find to be the direct cause of 
the discovery on Ruby mountain, from which it takes its name, of 
immense deposits of gold and silver ore, by the progenitors of its 
organization as a mining district. Investigations conducted by me 
at various times since my incumbency in office, compel me to 
admit that Ruby district is one of the most promising we possess. 
I ap]Jend, as a rei,nlt of mj frequeut visits to this district, the fol­
lowing resume of clevelopecl mines within its boundaries, and 
promising proiipects in proce~s, at this writing, of !'ucl1 devel­
opment . 

.Among the many mines inspected by rue in my official cap:ic·ity, 
wa~ the 

ARLINGTON MINE. . 
This rnine ir- located on Ruby mountain at an altitude of ~- -~00 

feet above sea level. '!'be property is tbat of an Oregon corpora­
tion, yclept the Arlingtou Mini11g Company. It i:- a silver and 
gold proJ)Crty, the ore mined being known as fahlerz ore, or g rey 
copper ore. 1n hue the .Arlington product is of a light .steel grey 
and carries copper, some antimony, 1mlpbtu·, iron, silver and gold_ 
.A;,says from the sllrface of the .Arlington mine J found assayed 
as high as ~1,500 to the ton (2,000 pounds) . 

The vein I meas ured six: feet wide on its surface. I found an 
irregular pay-streak in it widening in places to three feet of the 
solid ore described above. Th e strike of the vein is north and 
south, and I found it almost vertical. I' found the hanging 
wall to be compose(l of mica schists and the foot wall to IJe of 
granite. The Arlington is supplied with a good steam JioiRLing 
plant, works forty men, is capable of placing upon the dnmp thirty 
torn; of ore per diem. A ttmnel bas been driveu a distance of 410 

feet, tapping th~ vein at a depth of 220 feet. A drift bas been 
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driveu 4-50 feet, north and !i:?O south on the veiu. Sinking on the 
vein i,; still being carried on. Auother tunnel bas been projected 
to tap this vein at a depth of 1,000 feet. IT pon the occasion 
of wy last visit to the property, I found iibout L,200 tons of 
ore upon the dump, and a careful sui-vey of ore in sight allows 
me to approximate tho same at 30,000 toni,;, an inside approxima­
tion. Estimating, from assays I have ma<le from Arlington ore, its 
worth at 840 per ton, it will he seen that on the oel'a,;ioo of my 
Jai,t Yif!it to tho mine lSl,200,000 worth was in n posit.ion to be 
<lei vccl from its recei,;ses. 

The company hai,; in course of erection reduction works for the 
treatment of its own ore. Efltirnating the cost of treatment of the 
ore, bauling and mining expenses, as I do, at i;ixteen ( 16) dollars 
pe1· ton, you will see that of t]Jeir ore in sight over seven hun­
dred thonsand (~700,000) dollars are tho company's as tbe rest'tlt 
of it,; enterprise. I report the auoYe that some idea may be 
had J,y you of the wealth of om state's minernl resoun·es. Tbe 
propcrt,y is being !<ystematically worked by experienc·ed men, is 
free from water, rendered easi ly accei:;1<iule liy good wagou road 
from tho miue to tho county road, aull I was surprised and pleased 
to see the extent of improvements in the way of hnildings 011 tbe 
surface the operatorR have orectea and now mai11tain. 

THE FOURTH OF JULY l\lli~E. 

Another promising vroperty that has several times been inspected 
by me is known as t,he "Fourth of ,July," I believe so called be· 
cause of its discovery on the nation'R natal clay. T he " F ourth of 
July" lies to the north of the Arlington mine, near the irnmmit of 
Ruby mountain, at an altit,U()e of 4,500 feet. Croppings show ten 
(10} feet of ore on tho surfate, with a pay-)<treak of from eighteen 
(18) to twenty-four (2-1-) inches in width. The ;;trike of the vein 
is n.ol'th ancl south, dipping twenty-five (25) degrees to the east­
ward. The ore is a high grade quartz, carrying Ril,er, sulphurets, 
sulphide of silver and gray copper. Where tho ore crops a ninety 
(90) foot shaft has been sunk, several levels have been run, and 
two (2) or three (3) car loads of rich ore have heen extracted and 
shipped to l)loutaua for treatment, giving band~ome returns. Au 
assay from the pay-streak which I took showed eight hundred and 
seventy ($870) <lollal'R in silver, with a t race of gold. 
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Average assays from the vein showed the ore to be worth over one 
hundred ( i100) dollars per ton. On the dump I measured about one 
hundrnd and fifty ( 150) tons good grade ore. T he mine, which 
is tlie property of a ~.fontana syndicate of capitalists, is supplied 
with a Ledgerwood hoisting plant of thirty ( 30 ) horse power. At 
present a double compartment !'ihaft is being stmk, 4x4t and 6x4t 
feet, respectively, using lOxlO square timbers. Over a hundred· 
(1 00) feet had been sunk when 1 lai-t visited the property. The 
operations, I have ascertained, continue to be carried on v,ith ac­
tivity. The plant of the property comprises a large shaft house, 
blacksmith sbop, ore honse and boarding house. Work is pushed 
systematically, and I consider the Fourth of .July one of the best 
equ ipped properties in the state. 

THE FrnST TlIOU(;ffr MINE 

Is another most promising p roperty in Rnby district, Okanogan 
county. This mine is locatell on Ruby mountain below the Fourth 
of .July, described above. My inspections of this mine from time 
to t ime, I here outline. The F irst Thought has a sixty (60) foot 
vein of concentrating ore with a pay-streak of about fourteen ( 14) 
inches in wid th. Samples taken prorni;;uuously from the vein ( but 
not including the pay-streak) gave lowest return eleven ( 11) 
ouuces s ilver, highest, thirty-two (:32) ot1nces to the ton. From 
the pay-streak, an assay made by me realized sixteen l1und red and 
thirty-two and thirty-two one-hundredths ( 1,632{-'l~) ounces of silver 
to the ton. -:;.'be First Thought ore is a quartz, carrying copper sul­
phide, zinc, zinc blende, galena, grey copper and br.ittle silver. The 
strike of the vein is north and south, dipping toward the east. 

The property is owned by an Oregon syndicate of wealthy and 
progressive people, and during the 1)ast year an immense amount 
of development work bas been prosecuted by them. Comprising 
this work is a main tunnel which I found driven a distance of four 
hundred and fifty (4-50) feet. Two cross-cuts across the vein from 
wall to wall have been driven a distance of sixty (60) feet each. 
A sl1aft sixty (60) feet in depth bas been sunk on the hanging wall, 
a fifty (50) foot shaft on the foot wall, and a shaft one hundred 
ancl twenty ( 120) feet deep on the center of the vein. Thus, as yon 
will see, over e ight hundred (800) feet of development in tunnels, 
cross-Cl1ts, levels and Rhafts have been completed by the First 

SIG. -l. 
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T hought people during the past year. W ork has been commenced 
on a long tunnel de:.tined to tap the vein at. a greater depth . In 
my opinion, witb tho vein tapped at such a depth, the First 
'fl1ought should be placed in sncb condition as to enable a daily 
output of a fine grade of ore approximating one hundred and fifty 
( 150) tons. A very creditable showing regarding the output of 
ore has been made during the past year, and a fair approximation 
of the amount on the dump ready for shipment would be two 
hundred and fifty ( 50) tons. The company gives constant and 
I ucrative employment, on an average, to twenty-five (25) men, and 
has equipped the mine with all necessary appurtenances in tho 
way of buildings, etc. I believe this to be one of the coming 
prnperties of the Ruby district. 

THE RUBY l\fINE. 

Despite the popular idea that from this mine the district takes 
its namo, such T found, upon inve~tigatio11, not to be the case, al­
though the Ruby mine, in my opinion, is one of the most promising 
and valnablc in this wealthy diAtrict. I t was chriAtcned the Ruby 
in honor of its product, pyrargyritc, or as it is popularly known, 
ruby silver. This pyrargyrite, however, is not tho sole product of 
this .property, Mi ue:.tutiful 1-1pecimens of cuprite or red oxide of 
copper and specimens of native Ailver ba,·c been procured by me. 
These attracted much attention when exhibited in the rapidly grow­
ing mineral exhibit in my otlice, which I am completiug for tho 
state. 

The Ruby is E<ituatcd on Ruby mountain at an altitude of about 
three thousand (3,000) feet aboYe sea level. The vein runs north­
west and southeast, dipping to the southwest. An eighteen foot 
vein is shown on tl1c surface, showing a white quartz ore stained 
with copper carbonate exhibiting some rich stringers of red oxide 
of copper. A shaft is alreatly down a distance of sixty ( 60) feet. 
A cross cut bas been run a distance of thirty ( 30 ) feet on tho 
vein. A tunnel has also been driven a distance of about fifty 
( 50) feet. At the end of the tunnel the Yein shows a width 
of six ( 6) feet with a pay-Atrcak of a Little over two ( 2) feet. 
From the pay-streak an assay made by me showed three hundred 
and t"·enty dollars ( $320) per ton in gold and silver. From my 
investigations of the formations and topography of the country, 

• 
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and t:tking also into consideration the showing made by the sur­
rounding mine!:!, I feel justified in stating tbat should steam hoist­
ing works be erected and a shaft sunk, say, two hundred and fifty 
( 250) feet on the ·vein, tho Ruby mine cou ld be made one of tbo 
largest ore producers in' the northwest. Th~ mine is tbe property 
of Messrs. Thomas Donan, John Ohman, William Milliken, 
founders of the district, and J. Bourne. I t is easily accessible by 
wagou 1·oad built directly to tho mine from the main county road. 

THE WAR EAGLE MINE 

I s the property of what is known aR the ,var Eagle Mining and 
Milling Company. This promi!<iug property is i:ituated west of 
the Ruby mine, described abo,·e, about one and one-half miles from 
R uby City, h<JadquarterA of the clistrict, and a thriving mining 
camp. It is accessible from tbo county road. Here I found an 
eight ( 8) foot vein of milling ore, carrying gold and silver. This 
vein runs north and south, dipping to the eastward. The ore will 
probably require roasting. Two main shafts have been sunk to a 
depth of one hundred ( 100) feet each, through ore. At tbe bottom 
of the~e shafts a two hundred ( 200) foot level has been driven, 
connecti11g tbeso two shafts, and on the surface, for a distance of 
about fifty ( 50) feet, the vein ha~ been stripped. Almost fivo 
hundred (500) tons of ore arc on the dump. Assays from tho 
dump yielded sixty-five ( 65) ounces of silver to tbe tou (2,000 
pounds), with traces of gold, some iron and copper. 

TIIE IDAHO MINE, 

Adjoining the War Eagle, is the property of the Idaho Mining 
Company, of which George Pfunder, an old Colorado miner of 
wide experience, is superintendent. I t is a gold, i:ilver aud lead 
producer of great promise. In fact, I look upon the Idaho as ouo 
of the very best properties in Ruby distt·ict, and think its devel­
opment will corroborate this statement. Its O\Yners are men of 
means, its supo1·intcndcnt a gentleman thoroughly qualified to 
complete the task he bas undertaken. The main shaft was down a 
distance of fifty (50) feet on tbe occasion of my last visit, and 
a cro~i:;-cut had been completed to a distance sufficient to show 
fon rtocn (14) feet of solid mineral between walls. Tbe work of 
development has been prosecuted at several other points along the 
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vein, in each case most promising showings being the result. A con­
siuerable quantity of oi·e was on the dump when I visited tl1e mine. 
Samples taken from this ore ancl assayed by me showed fo r ty-two 
ancl two ten tbs ( 42. 2) ounces of silver to the ton (2,000 pounds). 
Samples taken promiscuously from along· the vein Rhowed forty­
seven (47) and fifty-four (54) ouncea of silver to the ton (2,000 

ponnd1,), with a trace of gold . The property is rnnclered easily 
acC"cssihle by good wag-on road from tho maiu co unty t·oa\l. I hope 
to see tbe development proscC"11tcd as vigol'Ously in the future as in 
the past and to the s11ccessfnl termination I feel its owners and in­
defatigal1le superintendent, so richly deserve. 

PROMISING PROSPECTS. 

In Ruby dii:;trict I noted a sco re or more of promising prospects, 
the re:-.ult each of the indefatigable ptu~nit fo r mineral of those 
hardy prospectors who arc doiug so much toward advertising 
Ruby district's great promise as an ore producer to tbe world. A ll 
in;;pecte<l by me im pelled me to inform their locators, that in my 
opinion, the game wa,: worth the candle. I feel that my words of 
good cheer to them bave had :i good effet't, and that the work of 
prospecting Ruby dist,rict. wil l be pro:-ecuted as vigorously in the 
future, or eveu more Ro, than it l1as been in tho past. 

Among many of t.he prospects whoRe Iutme looks 1,rilliant to 
me, is that of George Melvin, called tho "Buckeye Mine." This 
property hM a Reven ( 7) foot vein of quartz ore, has a tunnel in 
seventy ( 70) feet. A.n assay made by me showed one hund red 
(~JOO) dollars lo the ton (2,000 ponncl8) of silver and gold. Tho 
ore is a quartz, carrying some gray copper. The Arizona, owned 
also by Mr. Melvin, is an extension of the Buckeye. This prop­
ert,y has six ( 6) feet of ore between walls of the same character as 
tbe Buckeye. A tunnel has been driven a distance of seventy ( 70) 
feet, and a shaft bas been sunk twenty-fi ve ( 25) feet on the vein 
through ore. Assays taken from the ".ein by me showed from 
one hundred ( $100) dol lars to two hundred and sixty ( $260) clollar1.1 
to the ton (2,000 pounds), gold and silver. On the dumps of botb 
these mines there is considerable ore. 

South of the Fourth of July mine, on Ruby mountain, is the 
Keystone Mining Company's property. This company bas been 
stocked by a P ortland syndicate fo r one million ( $ 1,000,000) 
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dollars. I found an eight foot vein running north and south and 
dipping twenty-five ( 25) degrees to tbc cast. A shaft is down 
one bwJ1red ancl fifty ( 150) feot. There was consideral.,le ore on the 
dnmp, which showed, when assayed by me, forty-five ( $45) dollars 
per ton, silver and gold. 

The Poorman is a tine pro!-:pect located between R.nby moun­
tain aucl Peacock hill. It is owned hy Thomas Donan, John 
Oltman, W. H. Singleton and ex-::-icnator H. W . Fairweather. Tho 
Poorman l1as a fou r ( 4) foot vein of quartz and galena, assaying 
thirty-eight ( 38 ) ounces of silver ancl twenty-five pel' cent. (.25) 
lead to the ton (2,000 µound s ). Seventy-five ( 75) feet of wol'l{ I 
found completed on this property. The DOrthcrn extension of the 
P oorman is the Fairview, owned by the same people. Ilere a 
tunnel one hundred ( 100) feet long I found had tapped the ledge 
one h1mdred ( I 00 ) feet below tl1c surface. Tho same class of ore 
exists in the vein matter of tllo Fairview as in the Poorman mine. 
Asflays taken from the vein showed seventy-two ( 72) ounces of 
silver ancl fifteen (.15) per cent. of lead per ton. 

Thomas I-fanscomb and otbei·s own a. pl'Omising property they 
have namecl the Peacock mine. I t is located on Peacock l1ill. 
Herc I found a. tuL111el bad been driven a distance of over one hun­
dred ancl forty ( 140) feet, an<l it bas been cross-cut between walls, 
showing the ledge to be over eleven ( J l) feet in width. Tho ore 
is a quartz and galena carrying some iron pyrites, and assays taken 
from the vein showed thirty-four ( 3.J.) ounces of silver, sixtccu 
(16) per cent. lead, and ten {LO) per cent. iron per too (2,000 
pounds). I foWJd coni.iclerable ore on the dump. 

Another JJromising property I found to be what is known as the 
Leonora mine, the property of Col. .J. T. McDonald of E llens­
burgh. Here a five ( 5) foot vein is existent, carrying galena, 
brittle 'silvel' ancl iron pyrites. A shaft is down on tbe vein a djlg­
tan(!C of over sixty ( 60) feet through ore. Assays from 1,he bottom 
of the shaft went tlHec bunclred and fifty ( 350) ounces silver, 
seventeen ( 17) per cent. lead, and ten and one-half ( 10}) pel' cent. 
iron to the ton (2,000 pounds), with some traces of sulphur and 
antimony. The Leonora had considerable ore on the dump when 
I visited the property. Col. McDonald has expended a consider­
able amount of money in prospecting the surface and otherwise 
developing the property . 

• 
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T he Anaconda and Bonanza K ing properties arc very promising 
progpects and already show large ledges of ore on tbe surface. A 
tunnel has been d riven a distance 0£ five hundrc.l and fifty ( 550) 

feet, and it is expected that tho ledge will be tapped soon at a 
depth of four hundred and fifty ( 450) feet. 

Other promising finds inspected were tbc Hecla, Reindeer, Sum­
mit, Pomeroy, Missing Link, Copper Queen, Original, l\Iodoc 
Chief, Bay Ilorse, Second Thought, Cleopatra, Wheel of Fortune, 
Eldorado, B lack H ills and Colville. These prospects arc aU 
undergoing rapid dcvelopmeut and all look promising. 

SALMON RIVER DISTRICT. 

Six ( 6) miles from the Ruby district, to tbe northward, lies 
another very promising mineral district, known as the Salmon 
River Mming District. This district was first found to contain 
rich mineral by Mr. George Runnels, a well known prospector. I t 
was formally orgauized in May, 1886, hy George vV. Forster, J . 
C. Boone, J ohn Gober and P. Pierce. The principal mines in this 
district I find lie upon the eastern and western shores of the 
Salmon river, after which stream the district takes its name. T ho 
district is well timbered, provide::1 with snflicicnt facilities for util­
izing natural motive power, and n:ltnre seems to have made of its 
,mrface a series of easily traver!'lecl highways, for without labor 
upon the part of man, its entire area is accessible. In my 
opinion, it is tho most acccs!;ible of all the state's mineral districts, 
and its pro,1pcct.<1 as a great ore producer arc of a most flattering 
character. 

Since I became your state geologist I barn paid frequent visits 
to this wealthy territory, and each occasion has beou result.au!: in 
renewed hopes a~ to its fnture. \Yithin its boundaries are rnany 
of the finest properties to he fonncl i11 the northwest, ancl"the en­
ergy, enterprise, ancl pTogrcssivoness of their owners might be em­
ulated by othet· mine owners with great profit to themselves. Tbe 
goabeatlativeues1:1 of the Salmon river miner is proverbial in North­
eastern ·wasbington, and, undoubtedly, to this fact can be credited 
the ,vonderful development the district has undergone during tho 
comparatively brief perio:l of time that has elapsed since its formal 
organization. Prominent among the many promising properties 
in the d istrict jg 
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THE LO~E_ STAR MmE, 

Mainly the property of Mr . .Allan C. Mason, of Tacoma. This 
property bas a steam hoisting plant. The main incline has been 
driven to a depth of over three hundred and fifty (350) feet in ore>. 
Along this incline, at interv:ilR, have been nm levels, nort.h and 
south, aggregating seven hmvlred and sixty ( 760) feet. On the 
upper workings have been tompleted four hundred and fifty ( 450) 
feet, all in ore. On the dnmp at the m:iin workings I found about 
twelYc hnu,ireu (1,200) tonR of ore. At the upper workings the 
dump measured about 200 tons. It will be seen that the output 
bas been fourteen hundred (1,400) tons of ore. T he total iu eross­
cuts, shafts, tnn11els and other development work aggregates one 
thousand two hundred and ten (1,210) feet. With good manage­
ment, the Jn-operty should be made to produce fifty ( 50) tons of ore 
per day, leaving a good reserve iu sight. Tbe mine may be reached 
by a good wagQn roa::1 joining the main county thoroughfare, and 
bas g iven employment to about twe11ty (20) men. Assays from this 
vein macle by me show seventy ( 70) ounces silver, five-tenths (fa) 
ounces gold, and thirty (30) per cent. lead, per ton (2,000pounds). 
From ore on the dump I made assays showing as high as two 
hllndred (200) ounces silver and thirty (30) per cent. lead to the 
ton (2,000 ponnds). 

THE PROMISING TOUGH NUT. 

This is a mine located on tbe cast side of Salmon river and 
carries a silver, galena and grey copper q nartz ore. I t is the prop­
erty of :MessrR. Walter J. Thompson, \V. B . Kelley, Charles Uhl­
man of T acoma, and George W . Forster of Conconully, the latter 
one of the organizers of this district. The vein bas a north and 
south bearing, dipping toward the west. On the surface there is 
an immense blow-out of ore measuring twenty ( 20) fc.et between 
walls. At the apex of the vein where it crops, an inclined shaft 
has been sunk to a depth of fifty ( 50) feet, all through ore. On.o 
hundred ( 100) feet below this dump a tunnel has been driven a 
distance of two hundred and ten ( 210) foot, cutting the vein . 
.Almost oue hundred and seventy-five ( 175) tons of ore were on 
the dump on the occasion of my last v isit to the property, and 
aooo.t one hundred ( 100) tons have been shipped to the concen­
trator on Salmon river. By measurement, about six thousand 
( 6,000) tons of ore are in sight. Average ore from the mine will 

.. 
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assay fifty ( ,S50) dollars per ton (2,000 ponncls ), gold and si l­
ver. The mine is rendered accessible by good wa,gon road join­
ing the county road. A deal of surface improvement bas been 
made the past year, and as a result, the Tough Nut looks the 
prosperous property it certainly is. 

THE HOi\i.E STAKE MINE 

Is au extension of the Tough Nut, just described, and is in pro­
cess of being patented. This property is owned by 1\Jessrs. I saao 
W. Anderson, Ben. R. Everett and Otis Sprague of Tacoma, this 
state. Its ore is of t.bc quartz, galena ancl ar~Quical iron variety. 
The vein at the cropping,; measures eleven ( l l) feet in wicltb. Its 
strike is twenty-two ( 22) degrees north of west, dipping thirty 

,( 80) degrees south of west. A tunnel has been driven a distanco 
of one h1111d1·ed and seventy-five (175) feet. A cross-cut forty-two 
( 42) feet and a shaft twenty-nine ( 20) feet iu depth, complete tho 
working development. About three hunclrccl ( 300) tons of ore 
were on the dump when I Ja;,t inspected this property. The mino 
is in shape to ship thirty ( 30) tons of ore per diem. The ore will 
assay about fifty (~50) dollars to the tou (2,000 pounds) silver 
and lead, a dcmonsLration t,hat tlle mine out.put per diem could be 
made to aggregate fifteen hundrod ( S l, 500) <lollan1. On the 
property is an ore chute one hundred and fifty ( 150) feet in length 
connecting the workings with a good wagon road leacling to the 
main county thoroughfare. Sample~ of ore from the Home Stake 
may be found on exhibition in tho state's lauoratory and have 
already attracted much attention from mining men . 

THE SALMON RIVER GROUP 

Of mines, so called because of their being the property of a single 
ownership, are located on the same side of Salmon river as is the 
Home Stake. They are silver producers, the ore being a quartz 
carrying galena and si1ver glance. These mines are the propert.y 
of a syndicate composed of Henry Wellington, William Daniels, 
Thomas O'Neil anrl J.C. Boolle. They are rendered easily accessible 
by good wagon road from the main couuty roacl. The principal 
producer of this group ~as been named the Salmon River Chief. 
It is located at au altitmle of twenty-six hundred (2,600) feet, and 
it is really an extension of the prom ising llome Stake I Lave above 
described. T he strike of the vein iLl this member of the group is 
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north of west and dips about thirty (30) degrees south of west. 
T he formation is mica schist. The vein carries about three (3) 
feet of ore (quartz canying gnleua) an<l silver glance with a pay-· 
streak of about twelve ( l 2) incbc<1. Assays of ore taken from 
across this veiu rendered seventy-fi ve (~i5) dollars to the ton (2,000 
pounds) iu gold and silver, with ten ( l O) per cent. of lead. About 
fifteen tons of ore were on the dnmp when I last inspected the 
property. A tunnel has been run in on the vein a distance of fo rty 
( 40) feet through ore. 

Two hundred ( 200) feet further np the hill is locil.ted the Wel­
lington, another member of the g roup. Its altitude is two thousand 
eight hundred (2,800) feet. This is a silver and load property 
also. Tho strike of the veu.1 here is north and south, au<l dips to­
ward tho west. The croppings on this vein at the apex RIJowed 
twelve ( 12) inches of ore of the quartz can ying g}tlena variety. A 
tunnel twenty (20) feet long bas been completed on tho vein, ex­
posing four ( 4) feet of ore in the breast of tho tunnel. A few 
tons of ore l found on the dump. Assays from this showetl sixty 
($60) dollars in golcl and silver and fourteen ( 14) per cent. of 
lead . 

The Knickerbocker is the third of the Salmon River group, and 
is tho northwest extension of the \Vollingtou . This mine shows 
ore of a similar character as the ,vellington, ancl a vein of three 
( 3) feet in width of it bas been developed. Assays from this Yoin 
showed fifty ( 50) ounces of silver and ten ( 10) per cent. of lead 
per tou (2,000 pounds) . Very little improvement l1ad been done 
on the property when I las t Raw it, but enough to convince 010, 

however, that it is a promising mine. 
At an altitude of three thou'lancl (3,000) feet is tbe Salmon 

Creek, the fourth member of this group. This mine's vein runs 
northwest and southeast, dipping westward. A cros!>-cut has been 
put in a distance of twenty ( 20) feet, showing five ( 5) feet of ore 
between wall~. This ore is a galena, gray copper and arsenical 
iron. About ten ( 10) tons of it are on tho dump. Assays of 
ore taken by me from this clump showed sixty-three ( 63) ounces of 
silver and twenty ( 20) per cent. of lead, seven ( 7) per cent. iron, 
and one and one-half (it) per cent. copper per ton (2,000 pounds). 

Northwest from this property is tbe Mau battan lode on the same 
vein as the Salmon Creek miues. This is the fifth member of this 
group antl produces the same clasti of ore. A tunnel bas been 
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clriYcn t hi1·ty ( 30) feet, developing a vein fou r ( 4 ) feet wide. 
About fifteen ( 15) tons of ore were on the Jump when I visited tho 
property, and assays of this dump ore rendered ahout fo rty-fivo 
( $45) dollars 1>cr ton ( 2,uuu pounds) in gold, sih-er and lead. 

I am very much pleased with this notable group of Salmon river 
mi11es, and I am firmly convincecl t.hat should their owners driYc a 

tunnel commencing about two hundred ( 200) feet below the pres­
ent work ings of the Salmon River Chief, they could tap all threo 
veins, v iz.: T11at of the Home Stake, vVellington anti .Manhattan. 
This aecom plisbcd trio of producers should then aggregate per 
d iem a·u output of not less than one hundred ( 100 ) tons of ore. 

THE LADY OF THE LAKE. 

This mino is located at an altitude of about two thousand four 
hundred and fifty (2,450) feet above the sea and is situated about 
three fourths (!) of a m ile from the Salmon Rivet· group of mines 
I have described . Tho ore found here is of tho silver, gold and 
lead variety. The vein strikes north and south clipping fifty (50) 
degrees to tho west. The cl'Oppings of this vein show eightcC'll 
(18) feet of ore. A tunnel fifty (50) feet in length h:i,; h<:e11 d riven 
through ore ancl a shaft has been sunk to a depth of ninct,y (90) 
feet. About tho center of the claim a. shaft twenty (20) feet in 
depth has boon sunk, and at its bottom the vein cross-cut between 
walls twenty feet. About three hur.drcd (300) tons of ore arc 0 11 

the dump. Assays have been made from ore taken from the bottom 
of tho cross-cut, showin1,r seventy (70) ounces of silver, and fifteen 
(15) per cent. of lead per ton (2,000 pounds). Ore from the 
croppings assayed about one lt unclred and twenty-five ( 125) ounces 
silver aucl (11) pc~· cent. of lead. Ore from the dump assayed 
ninety (90) ounces of sih·er and ten (10) per cent. of lead. This 
mine, with proper development, should be able to easily produco 
thirty (30) tons of oro per diem. 

OTHER PROMISING PROPERTIES. 

Lying west of tbc last namccl property are the D iamond and 
Hidden Treasure claims. 

On tho Diamond, a tunnel bas been driven twenty (20) fee t and 
a vein of four feet of ore with an eighteen (18) iuch pay-streak has 
been developed as tbc result. Assays from this property have re­
turned sixty ($60) dollars in gold and silver. 
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Tho Hidden Treasure lies northeast of tho Diamond. T hero a 
fifty (50) foot shaft has boon put down and two (2) feet .of ore 
exposed. Assays of ore from tho bottom of the shaft showed 
mo sLxty-three ($63) dollars in gold and silver. 

ON MINERAL HILL. 

On the ·west side of the Salmon river arc some fine propcrtic~. 
Ono of them is known as the Laenna mine, tho property of Thomas 
L. Nixon and Chest.er F. Griesemcr of Tacoma. The ore in this miue 
is a quartz carryiJ1g stephenite, brittle silver, tetra bcdrite, g rey 
copper and argontite (silver glance). Assays taken from the vein 
showed three thousand five hundred (3,500) 01mces of silver to 
the ton (2,000 pounds ). Improvements comprise t"o ( 2) shafts, 
one ( 1) fifty ( 50 ) feet in dcptl1, the other seventy-five ( 75) feet, 
both in ore. A tunnel sixty ( 60) feet in length bas been driven 
on the vein. Further down the hill another cross-cut has been 
started with the Yiew of tapping the vein at a lower depth. So far 
a depth of seventy ( 70) feet has been reached. On the dump I 
found fifty ( 50) tons of h igh grade ore. Several carloads of this 
ore have been shipped to a San Francisco smel ter, and after paying 
excessive t ransportation charges, a handsome profit was netted, 
Samples taken from the dump assayed two hundred (200) ounces 
of silver to the ton ( 2,000 pounds). A sample from lhe bottom 
of one of the sl1afts at a depth of fifty-five ( 55) feet showed eight 
hundred and sixty ( 860) ounces silver per ton (2,000 pounds ). 
This property, fully developed, should produce fifteen ( 15) tons 
per diem of h igh grade ore. 

THE HARDSCRABBLE MINE. 

This mine has been pnrchai:.ed nncl is being rapidly developed by 
tho Hardscrabble Mining ancl lUilling Company. The vein crops 
out about fifteen (15) inches and t rends toward the northwest and 
southeast, dipping in the latter direction thirty (30) degrees. This 
veiu has a pay streak eleven ( 11) inches in width. T he ore is 
mainly a brittle s ilver, assays from which gave, respectively, ono 
hundred and seventy-eight ( L 78) ounces, three hundred and thirty­
five (3 35) ounces, and six lrnndred and fifty-eight (658) ounces, 
per ton (2,000 pounds). This property could be tapped by a tunnel 
about two hundred (200) feet below tho apex of the vein, tho 
tunnel gaining foot for foot. 
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THE SUNH1 SE MINE. 

Loc;Hed at an altiturle of five thou:-and one hundred (5,100) feet 
on l\lineral Hill is the Runrise mine, the property of J ohn C. 
Collins and Newton Campbel l. ' l'hc ore here is a lH·i ttle silve r, g ray 
copper and silver glan('C ore. The couri-c of the vein is northwest 
and southeast, clipping forty-five ( L';) degr<>e.:; to tbe Routhcast,. It 
is four feet het"·een walls, with a pay ,;trcak of thirteen (1~) inches. 
A tunnel has been clri\'en i11 on the vein i:eYcnty-five (75) feet. Tho 
averat1;e as~ay-, of the ore ,;how three hun lrei a111l seventy-nine 
(379) ounces of silver nc1·oss the vein. 

THE GROVER (.;f,EVELAXD ~IINE 

Is locatecl on Mineral IIi ll aml h:1s a four U) foot vein of galena 
ore. 'fhe strike is nc,rth nml south <lippin!! forty-five (45) degrees 
to the cast. T wo shafts ham hecn snuk, one twenty (:20) feet and 
tlrn other fifty (50) fc<>t. .\ ver:ige :1~says of ore from the 
bottom of the~o i:;hafu, were fifty (-30) 01rncos s ilver, sixty (60) per 
cent. lead and five (5) per cent. copper. 

THE MOU A WK 1\1IKE. 

Sitnatcd north of the Grover ('lcvelaud, on l\Iin<>l'al Hill , i1-1 the 
Mohawk mine. The ore is a quartz cal'ryin!.!; galena. c:>pper, and 
iron Rulph idc. Two tunnels bavo been driven, one fifty ( 50) f<>et, 
the other one hundred and fifty ( 150) feet in length. Almo~t sev­
enty (70) tons of ore arc 011 the dump. T he ,·ein, at tho breast of the 
one hundred au<l fifty ( 1.;o) foot tunnel wiclcns to three (3) feet, it 
commencing at eight<>eu ( 18) iucl1os. Tho vein bas been stripped 
in several places on the !;U rface. Average assays taken from a.long 
the vciu show sixty-five ( 65) ounce:; silvel', thirteen ( 13) per cent. 
lead, eight aucl seven-tenths ( 8. 7) per eon!. iron, and thl'CO and 
twclv,i onc-hu11dredths (!3.12) per cent. c·opper per ton (2,000 
pounds). This Mohawk mine properly developed, I believe, would 
become a great producer. 

TUE BRUNSWICK :MTNE. 

Is located also on ~I ineral Ilill. It is a bearer of ore of the 
galena variety, and is poi::ses!'ed of a twenty ( 20) inch vein, nm­
ning north aud south. A tunnel has been chiven one hundred a11d 
twenty ( 120) feet on tho vein. On the dump I saw about fifty 
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( 50) tons of ore. .Av3rage assays of this ore showed two hundred 
and twenty-five (225) ounces silver per ton (2,000 pounds), and 
forty-five ( 45) per cent. lead. 

THE W ASH!.J.'\TGTON MINE. 

Among other promising properties on Mineral Hill is the W asb­
ington mine, a quartz and galena producer. Ile re a shaft is down 
a distance of forty ( 40) feet. The ore assays sixty ( 60) ounces of 
silver per ton with fifteen ( 15) per cent. lead. 

Also on the hill is the Eureka mine, which bas a shaf~ s1111k sixty 
( 60) fee~. A ledge of ( 4) feet in width assays $42 per ton in 
silver. 
. On the hill the Minnehaha. has completed a tunnel for a dista.nce 
of two hundred aud forty ( 240) feet and developed an eight ( 8) 

foot vein of gootl oi:e. 
The Okanogan Belle is a galena pro<lncer, and has a tunnel driven 

a distan<:e of one hundred ( 100) feet. 
, The Blue Daisy has sunk a shaft forty ( 40) feet. It has a large 
vein of ore, ,assays from which retumerl seventy ( 70) ounces of 
silver to the ton. 

T he Thompson mine bas a ,;haft now dow11 one hundred ( 100) 
feet. Ore from this property assay,; 011e ltunclred ( 100) dollars 
per ton. 

Other locations are the Standard, )laytlower, Litt.le Giant, 
Golden Brown, BLwkhorn and l\Iammot,h. 

GALENA MINING DISTRICT. 

Lying east of and toward the Okanogan river from the Salmon 
River district, is tho Ga.Jena mining district. This district wa!'I 
organized in Jm1e, 1886, by William B. Moore, H.' A. De Haas, L. 
Benoist ancl the Chilson brothers. Despite the fact that the 
Galena ranks, so to speak, a pioneer among the famed mineral dis­
tricts of the Okanogan, but little clovelopment hi the way of un­
earthing its hidden riches has been done. 1'bis seems strange to 
me, as the fo rmation of all the area comprising this district 
denotes to me the presence of treasnre. There are a number of 
good looking prospects in this district, among them the old 
Sonoma, Silver Belle, Nevada, Gussie E verett and Sunnyside. 
These propert ies show veins from two ( 2) to four ( 4 ) feet in 

' 

• 
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width of a stromeyarito ore, a copper silver glance ore. A mill 
run of five hundred ( 500) pounds taken from the Nevada mine 
assayed one hundred and ninety ( 190) ounces silver and thirty ( 30 ) 
per cent. copper per ton. Some beautiful specimens of azurite and 
malachite of copper have been obtained from this district and arc 
now in the state cabinet of ores. The geological formation is 
quartzite and lime and the ore seems to be in pockets. By a good 
many expert mining men, some of them of national celebrity, who 
have inspected Galena district, it is looked upon as a coming won­
der in the mineral world, and I must confess that I think their 
views not unfounded. 

WANNACUT LAKE DISTRICT, 

So called after the beautiful lake situated within its boundaries, is 
one of the booming young mining districts of Nortl1eastern Wash­
ington, and is coming to the front with a speed that in itself 
heralds its right to a place in the ranks of the state's leading min­
eral sections. The first mineral discoveries in what is now Wan­
na.cut Lake mining district, were made in 1887 on Palmer :Mountain, 
where its richest mines are located. The first mine located in the 
district was the 13lack Bear. This miue was located in Febrnary, 
1887, by Robert Dickson and John Huu tcr, two vontmesome pros­
pectors. Tbe Wannacut Lake district looks to me like nature's 
strong box of gold, as nearly all the principal mines so far devel­
oped and in process of development arc gold producers. I think 
this district could be appropriately designated "the gold quartz 
belt of N ortbeastern Washington." 

THE BL.ACK BEAR MINE, 

A Wannacut Lake gold proclucer, is located on Palmer Mountain at 
an altitude of two thousand five hundred (2,500) feet. This vein 
runs east and west and is nearly vertical. The ore is gold quartz 
carrying iron sulphides. The banging wall is chlorite schists and 
tbe foot wall serpentine. A shaft bas been sunk to a depth of one 
hundred and fifty (150) feet through ore. A vein of ore four (4) feet 
in width has been developecl with a pay-streak averaging about 
three (3) feet in width. On the dump, wbou I visited the mine 
last were eight hundred (800) tons of ore that will assay seventy 
($i0) dollars in gold per ton. The surfaee equipment is first class 
a.nu ten men are given constant employment. 
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THE W .AR EAGLE CLAIM. 

Lower down the mountain, at an altitude of two thousand three 
hundred and twenty-five (2,325 ) feet above sea level, is situated 
the War Eagle claim. This property is owned by the company 
o,~ning the Black Bear mine, the War Eagle Mi ning Company, 
with headquarters at Spokane Falls. The War E agle has three 
( 3) feet of quartz ore carrying sulphuretts. On this property a 
tunnel has been driven one h undrcd ( 100) feet on the vein, and 
two ( 2) drifts seventy ( 70) feet each have been driven along the 
vein, all iu ore. On the dump I found eight hundred ( 800) tons 
of qre that will average about seventy-two dollars ($72) per ton, 
gold. The development of these mines is progressing vigorously and 
well under a skilled management, and the company expects soon 
to erect a stamp mill and concentrator on the works fo r the treat­
ment of their own product, when employment will be given to 
almost fifty ( 50) men. The company's surface equipment is of 
tho very best and theii· valuable properties are accessible by the 
best of wagon roacls. 

THE GOLDEN CROWN MINE 

Is located on the wagon road e:1st of the War Eagle Mining 
Company's property in the above mentioned district. This prop­
erty is o,rned by J ones, Lee & Turner, aucl is a gold quartz pro­
ducer. T he vein comprises ten ( 10) feet of gold quartz. Its 
strike is nortb·west and soutlieast, dipping fifty ( 50) degrees east, 
more or less. A main shaft was down thirty-four ( 34) feet iu,ore­
when I last saw tbe property. On the dump I found fifty ( 50) 
tons of ore, aud from it got samples tbat assayed one hundred and 
five ( $105 ) dollars in gold per ton. 

THE IV ANH OE MINK 

This mine, the peer of any in the North, is located at an altitude 
of three tbou~and seven hundred (3, 700) feet above sea level. It 
is on tbe northern slope of Palmer Mouutain and is the property of 
Al. Cowherd, who discovered the mine in Jnne, 1888, and Freder­
ick Western. The ledge crops and bas been stripped a distance of 
one thousand two hundred (1,200) feet, the vay-streak averaging 
twelve (12) inches of high g rade ore. The ore is a rnby, brittle, 
and born silver ore, iu quar tz. 'I'he strike of the vein is uorth.west 
and southeast, dipping at an angle of sLxty (60) degrees west into, 
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the mountain. The formations are mainly diorite slates and ser­
pentines. Tbe mine is being worked by a large whim operated 
by borses. Two (2) inclines have been nm down through ore 
sixt.y five (65) and eighty (80) feet, respectively. At the bottom of 
the latter tbe ore measures four and one half ( .J.t) feet between 
walls, with a pay-streak of two and 0110 half (2t) feet. At the 
bottom of the sixty-five (65) foot incline, the ore measures three 
a,11(.1 one-half (3! ) feet, with a µay-streak of about. two and one half 
(2}) feet. On the dump I fonn<l about two hundred and fifty (250) 
tom, of ore that will assay over one hundred and fifty (i l 50) dollars 
per ton (2,000 pounds) s ilvel'. Shipments of this ore have been 
made to tho D enver smelter iu carload lots and returns bave 
amou11tetJ to six hundred and thirty-six ( ~636) dolla1·s per ton. A 
late shiJ:>ment made to the Tacoma smelter netted, in carload lots, 
two bun<hcd and seventy-two ( !i;Z72) dollars per ton. This ore, 
after being mined, had to be hauleil over one humlred and thirty 
( 130) miles by wagon to the ne:ire.,t railway shipping point, thence 
by railway, with the increase~l cost of transportation thereto, to 
tbe various marts for ores. This I alluile to as a practical tlemo11-
str~t ioa of the richness of the ore in the Ivanhoe. Somo beautiful 
specimens of tho cerargyrite a11d stophenite in q11a1:tz have been 
obtained by me from this mine, and :;i,re now in tbe i;tate cabinet in 
my laboratory. This miue is well equipped :.nu, I am p leased to 
state, is being systematically and vigoron~ly made what it seems 
destineu to become-one of ,vasbington's IE:ading mineral pro-
ducers. 

THE BUNKER HU,L M.INE, 

Tl1e rival of the promiRing property I describecl above, on 
Palmer mountain, is located at a.u :1ltitude of three thousand fivo 
hundred (3,500) feet above sea level. This vein has been worked 
under bond by \Villiarn Nelson and Thomas Rya11, two industrious 
miners, who have completed considerable development work, and 
extracted some five tons of high grade gold ore, the Bunker Hill 
being distinctively a gold p1·01)erty. I have assayed ore from tl1e 
Bunker Hill that showed returns of over one ($1.00) dollar per 
pound, free go!d. From one five (5) pound lot of this fabu lously 
rich ore, one hundred and forty ($140) dollars were extracted by me. 
Besides taking out this first-class ore, the parties have on their 
dump over forty tons of an ore tbat assays three hundred ($300) 
dollars in free gold to the ton. 'l'he vein crops twenty inches on 
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tbe surfa~e. I t is a vertical vein and trends northeast and south­
wost. On the f:urface this vein has been stripped a d istance of 
three hundred (300) feet, exposing a well defined vein of high 
grade ore. 

D evelopment of the property comprises two ( 2) tunnels, one 
sixty ( 60 ), the other forty ( 40) feet in length; a cross-cut fol'ty 
( 40) feet long, and a drift driven tbirty ( 30) feet, a ll on the vein. 

THREE EXTEKSIVE PROPERTIES. 

'.Three hundred feet above pretty Lake W annacnt, is tlrn Triune 
mine, the propel'ty of Chal'les H. Scbepster, Charles Cole, George 
E . Darby and W . H. Townsend, of Spokaue F alls. This property 
was located on the thirteenth day of August, 1887. The orn is a 
white quartz, carrying about two (2) poi· cent. of iron snlphuretts. 
The vein crops the full length of the claim. At one place that I 
measured with my tape line, I found tbis vein to be one llUndred 
and twenty ( 120) feet wide, aud I am snre that it will average 
ninety ( 00) feet. On the surface I procured some rich samples of 
quartz showing free gold, one assay going four hundred ($400) 
dollars in gold per ton, taken from a sam ple of a fifty pound lot. 
This, of course, must not be accepted as an average showing of 
the whole vein. 

Two ( 2) shafts have been sunk through solid ore, thirty-six ( 36) 
and nineteen ( 10) feet, rc~pcctively. These siukings demonstrate 
at once the phenomeual proportions of the vein on the s urface, and 
incredible as it may seem, demonstrate incontrovertibly tl1at the 
ore could be quarried as is our common building stone. 

T aking the length, breadth and depth of ore in sight, the result 
would approxim ate over three hundred thousand (300,000) ton!':. 
Adjoining the Triune is the Jessie. situated four hundred ( 400) 
feet fnrther np tbe side of the bill. H erc a three and one-half ( 3t) 
foot vein of gold milling qnartr. is to be found, cropping eight 
hundred ( 800 ) feet along the surfac·e. Adjoining the Jessie is tbe 
Occident, another gold quartr. milling propoi:;ition. The Occident 
vein iR six ( 'i) feet wide. A tmmel s ixty-five ( 65) feet long 
traverses its length through ore. A good waterpower is in close 
proximity to all these properties, which are owned and operated by 
the four gentlemen named above. They contemplate the erection 
of a stamp mill, this summer, to treat their ore. 

StG. S. 
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Among other promising properties in th is district that have all 
been more or less developed are the Spokane, Gray Eagle, Rain­
bow, Hidden Treasure, Great Northwest, \.Viele West, Lakeview, 
Black Tail and otlrnr" o( lesser note. 

MOUNT CHAP AKA MINING DISTRICT 

Lies north of Lake 'i,Vannacut district. It was founded as far 
back as 1871, and it is a coincidence that tbe district was bom, or 
rather, morn properly speakin_g, organized, on the day the bell in Lib­
erty ball rang out the inuependence of the nation. Cbapaka district 
is one of the oldest in the state and it has the distinction of being 
tbe first quartz camp ever founded in Washington. Hon. Hiram F. 
Smith, present legislative representative of Okanogan county, was 
one of its founders. A leading mine in the Chapaka district is the 
Julia, a property located on the east side of the Similkamcen, and 
a silver and gold ore producer. The vein is seven ( 7) feet in 
width with no foot wall, the hanging wall being of mica schists. 
The ore is a quartz carrying galena.. On the clump are about thirty 
( 30) tons of ore, assays from which run from one hundred ($100) 
dol lars to one hundred and fifty ( UoO) dollars per ton. A shaft has 
been snnk a dcpt,h of one bnuclrcd fifty ( lbO) feet. The mine is 
the property of John McDonald and H.F. Smith. 

THE EUREKA GROUP, 

Owned hy tbe same parties, comprises eight mines. Tl1ese are 
the Ellamaham, with a one hundred anrl twentrt 120) foot shaft; 
the San Franci::co, with a one hnnclred and ten ( 110) foot shaft; the 
California, with a fifty ( 50) foot shaft; the Kelley, with a twenty 

... ( 'W) foot shaft; the Pontiac, with a thirty ( 30) foot shaft; the 
Utica, with a twenty ( 20) foot shaft; and the Cross Course, with 
a ten ( 10) foot shaft. 

All of these bodies show good grades of ore and assay well. 
The ore is a qnartz and galena, and is being vigorously mined. 

THE CA.A.BA MINE. 

T his concentrating proposition with the novel name is owned by 
the Blinn estate of Portland, Oregon, and :Mr. Smith . The vein of 
quartz and galena runs north and south, dipping sixty ( 60) de­
gxees to the west. The vein crops on the surface a width of ten 
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(10) feet. An incline ninety (90) feet long has been run through 
solid ore. About five hundred ( 500) tons of ore were on the 
dump when I last saw the mine. Assays frorn this dump ore ruu 
twenty ( $20) dollars silver anu cigbt ( 8) per cent. lead per ton. 

Lesser, but promising, new claims are tbe State of Maine, a 
patented mine; tbe Leviathan, a quartz and galena, assaying forty 
( $40) dollars in silver, two ($2) dollars in gold and ten ( 10) per cent. 
of lead per ton. The Number One mine has ten feet of quartz, 
two hundred ( 200) tons of ore on the du mp and a ninety ( 90) foot 
incline. Assays from this dump go forty ( $40) dollars in silver 
and twenty ( 20) per cent. lead. 

THE EAGLE :MINE 

Is one of Chapaka's promising properties. It is tbe property of 
the Eagle Mining Comvany. 'fbe qnartz is galena and silver. 
The vein at the cropping is twelve ( 12) feet w;de, running north­
east and southwest. A tunnel bas been driven one hundred ( 100) 
feet tapping this ledge at a depth of three hundred (300) feet. A 
cros.s-cut between, walls demonstrates the vein to be twelve ( J 2) feet 
wide at that depth. On the dump I found about one hundred ( I 00) 
tons of ore. Assays taken from the dump returned thirty-two ( 32 ) 
ounces s ilver and twelve ( 12) per cent. lead per tou. A specimen 
sample from the breast at the end of the tunnel went three hlllldred 
and ten (310) ounces of silver to the ton. 

THE WASHINGTON MINING COMPANY 

Is an Olympia organization. I t comprises a quartette of promis­
ing claims, namelJ, the Diana, Enterprise, Olympia, aud H ighland. 
These properties all show good veins of ore, and assays have been 
made by me from all four veins with results of from thirty ($30) 
to two hundred and twenty ( $220) dollars per ton. Several acces­
sible mill sites are also the property of this company. 

CHLORIDE MINING DISTRICT. 

This is a new district, being but a year old. I t was organized 
in 1889 by Robert Allison, ex-sheriff of Okanogan county, Hill 
Thomas, Thomas D ickson and others. The name Chloride was 
applied to this district on accoLmt of the pecmliar ores of the same 
name to be found in abundance there. There are several likely 



68 STATE OEOlOGIST. 
---------

looking properties there which lie between the Salmon River dis­
trict aud the Ruby district and the Metbow t·iver. 

Among the different ores in t,be di,;trict, the following speeimeus 
have been fou11cl by me, viz., dyscrasite (antimonial silver), argen­
tite (vitreous silver or silver glance), stromeyerite (a silver copper 
g lance), acanthite (a silver sulphide), chalcocite (a copper glauco 
carrying silver) , proustite (a light reel silver ore), tetra hedrite 
(grey copper ore), pyrargyrite (a ruhy silve r ore) . These may be 
i,ecn, and have already attracted much attention from mining men 
who have visited my oflice. A good many locations have been 
made iu this Chloride district. On account of the pressure of 
other engagement,:, and tho vast amount of work I found it nece.s­
sary to perform when I assumed my office, my investigations in tho 
new district were necessarily of a very limited character. Still, 
from those pursued by me, I am led to helieYo that with transport,. 
atiou facilities aecorclecl it, and the value of its deposits advertised 
to the world, tbc Chloride will c.ome to the front and be a repre­
sentative seat of mining operations in the section of which it forms 
a part. 

THE CHLORIDE MINE 

I s named after the district and is one of its most prominent and 
promising claims.. This claim has a vein four ( 4) feet in width of 
silver and copper glance ore. Assay!\ taken from this vein run 
respectively two hundred and forty ( 240), two hundred and forty­
five ( 245 ), three hundred and fifteen ( 3 15) and six hundred and 
fift.y ( 650) ounces silver per ton (2,000 pounds). A tunnel has 
been d riven on tbe vein a distance of one hundred ( 100) feet in 
ore. Considerable ore is on the clump. This prope1·ty is that of 
Sl1eriff Robert Allison of Okanogan county. The mine is being 
worked under a bond, and its development is progressing steadily. 

THE WINDFALL MJNE 

I s another of Chloride's locations of promise. This property is 
owned by H ill Thomas. A three ( 3) foot vein has been devel· 
oped car rying chloride and brittle silver. A shaft on this property 
bas beeu sunk a depth of sixty ( 60) feet through ore. T l.Jere is 
some ore on the dump, about twenty-five ( 25) tons. A samplo 
lot taken from the du1:up, assayed in the state laboratory by me, 
gave a return of three hundred and twenty-live ( 325) ounces silver 
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per ton, two hundred and sixty-six ( 266) and four hundred and 
thirty-th ree ( 433 ), respectively, showing this mine to be a very 
valuable holding. 

THE METHOW MINING DISTRICT 

Lies in the \Vestem por tion of Okanogan county along the Mcthow 
river, and embraces a va~t domain, the formations of which lead 
me to believe that valuable mineral is to be found within its 
boundaries. The distri<;it is one of the state's largest and youngest 
mineral divisions, and until lately attracted b ut little attention 
from prospectors. I am glad to state that since some important 
developments have been resultant on prospects made in tbe Met­
how, that it is no,v attracting much attention , an augury of the 
excitement I feel will some day be witnessed within its borders. 
Supplied as it is by nature with that all csf;ential requisite for car­
rying on mining operationR, foci, it being heavily timbered, I must 
say that the l\letl)OW district, from at least a surface standpoint, is 
a natural home of mines. Already a number of valuable placer 
diggi11gs have been opened np there, and from all reports, gleanetl 
from their owners, they are all conducting this species of mining 
with unqualified !luccess. A number of prospects have been located 
the past season, the principal one being the Reel Shirt, which is 
being operated with success by a Montana mining syndicate. Tho ' 
ore is au arseno pyrite ( mispickel ore) . A few tons of this char­
acter of mineral I founcl on the dump and secured samples. ' .As­
says taken returned thirty-five ( 35) OLmces silver and one-half ( t ) 
ouuco gold per ton (2,000 pounds). 

OSOOYOS MINING DISTRICT. 

I have now described every thing of conRequence and every dis­
trict in the Okanogan country save the OsooyoJ>, one of the pioneer 
districts of the country, and iymg m tile nortbwestern portion ot 
it, in the neighborhood of the Osooyos lake. The Osooyo~, in 
point of area, compares favorably with the larger mining districts 
of the country, and, after lying comparatively dormant fo r years, 
seems to be attracting considerable attention. The erection of a 
stamp mill was commenced last summer, and in it the free gold ores 
to-be found in the district will be treated. The fact of the estab~ · 
lishment of this mill, I portend, will add largely to tbe Osooyos' 
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sbare of attention from mining men. Judging from the principal 
formations found there by me, and the geueral lay of the ground, 
I tbi11k I have reason to believe that ouce experienced mining men 
enter tho district and capi tal is infused in to the development of 
pro;;pccts already found, then that o .~ooyos will certainly be heard 
from in no uncertain tones. 

IN CONCLUSION. 

Submitting you this hastily prepared but accurate resume of the 
mines, miners and mineral s of the famed Okanogan county, I have 
bnt to say to you this in conclusion, concerning a conn try destined 
as i:urely in the future to bring our state prominently before the 
world, as our i)Iciliterranean of the Pacific hn,; made of our great 
Soun<l country tho scat of peace, prospcrit.y antl contelltmcnt that 
it is. 

Isolated from the worl<l, communieation· with it to be,had either 
by ,miking or by wagon, Okanogau connt,y has by its merits 
rcac.bcd t.he pinnacle on which i t fltands to-day. What the re!l ult 
of rai l way communication with that country would mean to tho 
state cannot be e,;timated. I assert that the val uc that, would ac­
crne is practically incaluulahlc. ,v ere it not, for tho hardy gold 
i:.cckcrs, who despite isolntio11 from 111ankincl, harcli;hip1, of an out­
door life, the perils of tbc wildernc..;-., penetrate l Okanogan, staid 
there and develoyotl its wealth and fo1:c01 auontion to it, it is my 
firm belief that Okanogan to-clay would [je aci it was when Mo!lcS' 
band of warriori, roamed it,; ~urface - tbc Africa of , vasbington. 
The dc,·cloprnent of the mineral re~omcc,; of the country can bo 
credited to 110 railway corporation, but must, !Jo laid at the cloor of 
the men who, like our prc~ont chief executive, lmilded without aid, 
plauned, framed anti lirusho,I, nnai::..i~tetl and alone. 

MINERALS OF STEVENS ('OUNTY. 

Dame Nature was lavi!<h in her ~ifts to all that vaflt domain we 
know and revere as Washington - 'Juecn of the new states added 
to the Union, an<l in bertlclf an e111piro. But 01,pecially kind and 
generous, it would seem, !<he has bec11 to that portion of Washing­
ton lying away over in ber northeastern corner, in fact, this state's 
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most nortbea.sterly division-a uivision in itself the size of an 
eastern state. I refer to all tbat territory bounded on the north 
by the British possessions, known as British Columbia, on the east 
by the infant commonwealt.h of Idaho, on the south by the rapidly 
populating and prosperous counties of Lincoln and Spokane, and 
on tbc west by all that vast and resourceful area set apart for the 
use of the aborigine by an order from tbe Union's cbicf executive 
in 18'72, aud familia1·ly known as the Colville Indian R eservation. 
I refer to the county of Stevens, that division of our state now 
attrn_cting so much attention from the miner, the agriculturalist 
and the lumberman, and that invader sme to seek resourceful 
fields-the builder of the iron highway. 

A few years ago Stevens county was, comparatively speaking, an 
unknown wilderness, except to the ventmesomc trapper, the hardy 
prospector and the roving aborigine, intent not 011 solving the 
problem of· the hidden resources of the Rection, bnt on slaying the 
deer, the antelope and other game that ah:;unded througho'nt the 
area. I am proud to say that men of my call ing first brought this 
resourceful section to the attention of the publ ic, first heralded its 
wealth and opened the way for tho influx of desirable settlers now 
passing ovel' it,, boundary lines. Bnt to the question of the min­
eral worth of the county, with which alone I shall deal. 

From a mineralogical standpoint the county is divided into three 
different mining districts, viz.: 'fbe Colville, Chewalah and Metal­
ine, although there are four other mining districts yet unorganized, 
viz.: The Little Dallas, the Clug;;ton Creek, Brnce Creek and 
Summit. 

GEOLOGICAL FORM.ATION. 

The county's geological formations are g ranite, porphyritic 
granite, porphyry slate and limestone. Among the dillerent 
classes of ore foLm~ in th is district, and specimens of whi.cb I 
have secured for the state cabinet, are cerargyrite ( horn silver), 
pyrargyrite (ruby silver), cerussite (carbonate of lead), argentite 
( silver glance), anglesite ( suiphate of lead), minimum ( oxide of 
lead), cllrprite ( red oxide of copper), bomite ( purple copper ore), 
malachite (green copper ore), azurite (blue copper ore), stepheuite 
(brittle silver ore). I fouud also carbonate, oxide and sulphate 

of iron. 



72 STATE OEOLOG!S 7'. 

STEVENS' MINERAL WEALTH. 

You might say that Stevens county i~ literally besprinkled with 
mineral wealth, for all over its broad surface are to be found sure 
superstructnral evidences of the hidden treasurn beneath. Already 
some of the very richest mines iu the northwest mineral belt have 
been developed within its boundary lines, prominently standing in 
the front rank among them being 

THE FAl\iOUS OLD DO.MINION MINE. 

Th is great property wa,<; discovered in the mont,b of Apri l, L885, 
by W. H. Kearney, the present manager of tho mu1e. Tbo Old 
Dominion, si11ce its discovery, must be credited with an output of 
ore valued ale, it is claimed, ove1· $500,000. 

The ore of the value stated was stopod, too, from the surface 
workings. There is still an immense amount of ore in sight. Over 
2,500. tons have been sh ippod, averaging 200 ounces in silver and 
thirty per cent. of lead, s ince tho opening of the mine. This at a 
heavy expense. The pay roll has been as high as $5,000 per 
month, and at the prc;;ont time over $1,000 per month is disbursed 
for wages. 

This property is located on what is known as Dominion moun­
tain, in Colville mining district, six miles cast from tho town of 
Colville, on the S1fokane & Northern railroad, near the center of 
Stevens county. The ore is a quartz carrying brittle and ruby 
silver, copper, carbonate, aud sulphide and gold. The ore is in 
quartzite and lime. l\fr. Kearney is at present engaged in running 
a tunnel 1,000 feet. The tunnel is at present in 925 feet, the ob­
ject of driving being to strike the main ore body at the depth of 
500 feet below the old workings. On the clump of the mine are 
about 3,000 tons of ore that will average about 30 oz. in silYer 
per ton, besides what is in the slopes of tho old workings. Assays 
made by me justify my statement regarding the average value of 
this ore. I have succeeded in procuring some excooclingly rich 
specimens of ore from this great mine, and have tbem on exhibi­
tion in my office. They are destined to form part of the state 
exhibit. The mine can be easily roached by a good wagon road 
from Colville and the railroad. Its s urface equipment is of the 
best. I deem the Old Dominion about as thoroughly and system­
atically operated a mine as could be found in the northwest. 
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THE GREAT DAISY FrnD. 

I deem next in importance as a mineral proposition to the famoas 
mine I have taken pains t<> describe at length, a property situated 
in Summit mu1ing district in the wc"tcrn part of the country, with­
in about two mile,1 from Daisy poi-toffice, on the Columbia river, 
16 miles south from the, pokane and Northern railroad, and known 
as tho Daisy mine throughout tho mineral bolt of Stevens county. 
I place my reasons for so doing on the fact that it is made easily 
accessible from the railroad aud postoflice over a good wagon road, 
and tho more importa11t feature that from mine to rai l communi­
cations is a down bill pull over an equally C'xcollont thoroughfare. 

The Daisy mine, as described, is a carbonate ore proposition, 
located at an altitude of 1,500 feet above the Columbia river, in 
the heart of one of tho richest mineral producing district of t~ 
vens county. It has been only within the last two years that active 
development work "·as begun on tho discovery. Yet during that 
recent period sufliciont demonstration has been gfron its O\l'Jlers, 
the Daisy Mining and R eduction company, that in their mine they 
have struck a veritable Drum Lummond, and I must con1ess my 
concurrence in t,heir belief after a close inspection given a property 
I formerly would feign believe wai-1 being boomed for market pur­
poses. 

The ore in this mine at tho surface bas 1,cen cross-cut, showing 
tbe vein to be over 40 feet in width; and a drift 250 feet long has 
been run thrnugh ore. A shaft has been sunk 63 feet, showing ore 
all the way. Tho average of this ore, as shown by assays made by 
me, returned 30 ounces silver and 2I; per cont. of iron and 18 per cent. 
of lead. At a distance of 63 feet below the upper workings a. tunnel 
has been driven a distance of 165 feet to connect with the shaft to 
which I have alluded. From thi!! shaft a drift has been nm in on 
tho veiu a distance of a 10 feet. Tho vein at this point averages 9 

feet in width, and assays about the same as the surface ore. Fifty­
five feet below the tunnel referred to, another level has been driven 
86 foot, tappi11g the vein and running along the vein 250 foot to 
connect with the shaft. At a distance of 145 feet below the 55 

foot level a tunnel has been driven 409 feet tapping the vein, and a 
drift has been driven 105 feet in ore and wants but a few feet to 
connect with the shaft from tho npex of tbo vein. As will b& 
noted I have blocked out the ore body, and my approximation of 
80,000 tons of ore being in sight I feel is an inside estimate • 
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Over 2,000 tons of a desirable smelting ore have been sh ipped 
from the mine to the variot1s smelters in the west, the Tacoma 
Smelting and Refining Company, at this city, receiving the lion's 
share. I consider the Daisy a systematically worked property, and 
believe its thorough development due to the gentleman tho com­
pany bas seen fit to place in charge of it. I confess myself under 
obligations to this gentleman, Manager Fred ,v. Day, for many 
kind favors bestowed and attentions shown me as a state officer on 
the occasion of my Iast ,visit to this property. 

THE SIL VER CROWN .l\1lNE 

Is a Ri.lver and lead proposition located in what is known as the 
Little Dalles district, in the northern portion of teveus county, on 
the Columbia river, about live miles from Little Dalles postoffice 
and within 500 feet of the Spokane & Northern railroad. It is the 
propert,y of the Silver Crown Mining Company, who a,Jso own the 
Northern Light Mine described below. The Si lver Crown is being 
worked by a large fqrco of miners unrler the di rection of Mr. A. 
K. Kelley, an experienced miner and the general manager for the 
company. 

I found at this mine considerable development work completed 
and a large amount in ~and. A 60 foot shaft bas been sunk. A 
tunnel has been driven 130 feet and cross-cuts completed aggregat,. 
ing 73 feet. A tmrnel lOfcetdriven JOO feet from a point 200 feet 
beI0"1 the surface taps tho ve in. 

Tbo vein is th.rec feet wide, of solid galena. carbonate and oxide 
of lead, and lies in quart:r.ite and lime. Tbe strike of the vein is 
east and west, being almost vertical. On the dnmp I measured 
about 150 tons of ore. Average assays of this ore by me returned 
90 ounces of sil ver and 40 per cent. of lead. 

On the Northem Light, to which I refened above, a tunnel 
has been driven a distance of 70 feet and a shaft sunk 40 feet 
through ore of similar character. About three thousand tons of 
ore are in sight. A 600 foot tunnel has been commenced to tap tbe 
veins of the Silver Crown and Northern Light a,t a depth of 750 

feet. On completion of the tunnel tbe company should be able to 
ship from 40 to 50 tons of ore per diem and measurably increase 
tboi1· working force. 

• 
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THB EAGLE MINE, 

The property of the Eagle Mining Company, is situated in the Che­
welah mining district, in the center of Stevens county, and sixty 
miles north of the city of Spokane Falls. The mine is within one 
and one-half miles of tbe town or Chewelah, on' the Spokane & 
Northern railroad. Tbe output of this mine is a smelt ing ore of 
cerussite or carbonate of lead, and anglesite or sulphate of lead, 
oxide of lead and galena. Tbc vein is about fom· and a half feet in 
width, with a trend toward the northeast and southwest, clipping 
to the southwest. It is a contact vein in quartzite and limestone. 
T his mine was discovered iu 1885 by Wagner, Henshaw and Will­
iams, and was sold by them to tbe present operators, the Eagle 
Mining Company. About 1,600 feet of development work bas 

been completed, in the shape of tunnels, winzes, waft~, etc. An 
excellent steam hoisting plant is on the property, and a shaft is 
being sunk 250 feet deeper than the present workings. On an 
average, 25 men arc employed in aud about the mine. Tbe pay 
roll amounts to about $2,500 per month. The company has been 
shipping about fi~teen carloads of ore a month to smelters in Butte 
ancl Tacoma, tbc output averaging about ten tons per day. On tbe 
dump I meas ured about 200 tous of ore. Assays of the ore from 
this property made by me returned about 40 ounces of silver to the 
the ton, witb 52 per cent. lead. 

THE YOUNG Al\,lliRICA MINE. 

This fine mi11e was discovered in October, 188,3, and is operated 
by the Young America Consolidated Mining Company. It is a 
sm2lting proposition aucl the ore is galena. The vein is five feet 
wiue, bearing northeast and southwest, a.nd lying in lime. About 
250 feet of development work in tbe way of shafts and tunnels bas 
been completed. A shipment of a few car lots of tbe ore has been 
made to different smelter;:. One shipment returned 93 ounces of 
silver and 37 per cent. of lead. About 150 tons of ore were ou the 
dump when I last visited the mine, a11d assays made by me from 
this ore 1·eturued 82 ounces of si Iver and 4-7 per cont. of lead per 
ton. 

The Young America is near tbe Columbia river, in Colville 
mining district, about sixteen miles north of the town of Col-
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ville ancl the Spokane & Northern railroad. It is !lccessible by 
good wagon road from Colvil le and the railroad . 

THE BONANZA MTh'"E 

Is located in the Colville district near the Young America just 
described. This fine property wns discovered in October, 1885. 
I t is located 011 Bonanza hill, and is owned and operated by Marcus 
Oppenheimer, C. R. Armstrong and H. Emmslcr. I t is an im­
mense deposit of galena ore, and is essentially a smelting proposi­
tion in lime and slate. After an expend iture of $1,500, the owners 
succeeded in extracting abont 2,000 tons of ore, which wasship110d 
to a smelter and handsome returns realized therefrom. Average 
assays of tho ore were from 50 to 05 per cent. lead per ton. My 
assays of ore from th is mine showed 18 onnccs si lver and 62. 50 
lead per ton. Development completed comprises two cross-cuts, 
one of 60 the other 42 feet in length. A shaft is down 35 feet. 
I found tl1e mine had several thousand toos of ore in sight. Tho 
surface improvements comprise whim works, boarding house and 
shaft house. A good wagon road conne0ts tho rnine with tho main 
county road. 

THE EXCELSIOR MINE. 

This mine was discovered in the sp1·ing of 1886, and is owned 
by J. H. Young & Co. I t is located 11car the Silver Crown Mining 
Company's property, in the Little Dalles district, near tho Spokane 
& Northern railroad. This is a galena ore producer. Tbe vein, 
two feet in width, carries iron pyrites, rnns east and west, dipping 
into the hill. An 80 foot tuunel has beou driven into the hill, 
tapping tbe vein. About 35 tons of ore wore on the dump on the 
occasion of my last vis it to the property. Assays of this ore on 
the dump made by me gave the handsome returns of 118 ounces of 
silver, 50 per cent. lead? and 15 per cent. of iron. 

THE SUMMIT MINE 

Is located in Chewelah mining district. It is situated about 18 
miles west of the town of Chewelah, a flourishing camp, and is 
directly on the line of the Spokane & N ortbern railroad. A good 
wagon road renders the mine easily accessible from both Chewelah 
and the railroad. .T. N. Squire 0Wll!1 the Summit mine, which is 



A:VNUAL REI'ORT. 77 

one of a quartetto of fine properties owned by him and designated 
tho 'quire group of mines. The~o I shall describe seriatim. 

The Summit iA a gtileua nnd anglesito (sulphate ol' lead) ore. 
Tho Yein runs north and south dipping to the westward. It is 
three feet in width. The Summit has a shaft sunk to a depth of 
300 feet, with a leYel extending 50 feet from the bottom of this 
shaft, tapping the vein. The shaft is nicely timbered, and one of 
the most thoroughly constructe,l that I have seen in that section of 
the mineral belt. On the dump I measured 75 tons of first class 
ore of tho variety I mcntioued above; and also 200 tons of second 
class ore. The former grade returned :jO ounces of silYer and 45 

per cent. of lead per tou. Tho latter, or second class, returned 15. 

ountes of sih·er and 20 per cent. lead per ton. Assays made by me 
in the state laboratory from f:amples taken from the Summit dump, 
gave 63 ounces of silYcr and 41.!30 per cent. lead }JOI' ton. This 
was the first class ore. ' 

The second member of the Squire gronp is known popularly as 
the Blanche lode, which is ~ituated close to the Summit mine. Tho 
ore is a quartz and copper glance, of which tbore i11 a two foot 
vein. Assays taken by me have returned from 100 to 400 ounces 
of silver, and 8 to 10 per ce11t. copper per ton. 

Abont 30 tons of ore n·ero on tbe dump on the occasion of my 
last vi~it to the property. ev<.' ral car loads of high grade ore haYe 
been shipped from the mine to tho Denver smelters. A 50 foot 
incline bas been driven through ore. Tl'e surface imp1'<>vements 
are of a substantial character. 

On the remaiuing two claims in the Squire group, comparatively 
little development work bas been done. 

BELLE OF THE MOUNTAIN. 

In this same ummit di triet is situated tbe Belle of tho 1\1oun­
tain miuo, a golcl producer. IIero a vein three feet in width has 
been developed of gold quartz ore. The trend of this vein is east 
and west, dipping into the mountain on wbiub the mine is located. 
About ten tons of ore wore on the <lump. A shaft 20 feet in depth 
ha.~ been sunk. Assays from the ore on the dump returned me ~20 
in free gold. This mine is the property of Mr. C. H. Bodge, who 
is a prel<cnt directing the work of developing tho property. 

The Blue Belle, of which the Bello of the Mountain is an exton-
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sion, i~ situated directly south of the latter property, and the strike 
and dip of the two mines are identical. 

T he Blue Belle is also a gold producer, having a well defined 
vein of !!Olrl quartz ore three feet in widt,h. On this property a 
shaft of 40 feet has been sunk through ore. About 50 tons of ore 
were on tho dump from which I took samples promiscuously, which 
returned me 820 per ton in free gold. P. Kearney, D. B. Arman 
and J. Davis are dirc..:ting it 'levelopment. The prospect of a rich 
gold producer I think fiatl' ring for th is mine. Both the BcUe of 
the Mountain ancl the Blue Belle are rendered easily accessible from 
camp and railway through the medium of good wagon roads, and 
coulc.l be made to produce 15 tons of ore per d iem, enough to war­
rant the erection of a LO-stamp mill. 

THE WELLINGTON 1f!Nl~. 

Loc::i.ted in Summi t district., fo ur miles 1;,outh of the famous Daisy 
mine, heretofore dcsl'ribed by me, h• the proJJerty of ·w. 11. K earney, 
the manager of the equally famous Old l>omiuiou mine, of which I 
have alRo written. The \ Volliugto11 is es~cntiall y a smelting p ropo­
sition, the ore being a carbonate of lead and iron. A shaft bas been 
sunk a depth of thirty feet on the vein, which is two and a half feet 
in width. A cross-cut ha also been run, both shaft and croiis-cut 
in ore. On the dump I measured about 25 tons of ore. From 
assay::! taken I got returns a~ follows : 76 ounces of silver, 20 per 
cent. lead and 13 per cent. iron µer ton. 

THE VTCTORY MINE 

Is a very promising youngster, located in the , nmmit district, being 
a parallel cln.im to the Dni~y, lowe r down the mountain. I t has a 
four foot veiu of quartz canying galena, iron, pyrite!!, etc. The 
development of tbiR property ha", thns fa r, not been of au extended 
character. A shaft 15 feet deep, in ore, comprises the develop­
ment. On the dump I measured about iO tons of ore. From assays 
taken from the dump I got as returns : 60 ounces of silver, 13 per 
cent. lead, 9 per cent. iron per ton (2,000 pounds). If this mine 
was properly developed, I am of ovinion that its output per diem 
could easily be made 10 tons. 
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THE OLD AUE MINE. 

The property of .Mr . .J. N. 'quire, a pioneer prospector of Stevens 
county, anrl owner of the Squire grnup of mines I have described, 
is situated in the Summit district, near the Columbia river and 
transportation by rail and wn.ter. '!'bis is a smeltiug vroposition. 
H ere a four foot vein of quartz carrying iron and copper bas been 
devE1loperl. A 40 foot shaft, has been sunk on the vein, traversing 
tbat distance through ore. At the bottom of thi shaft, for a dis­
tance approximating 15 feet, a drift has been driven. On the dump 
I measured 20 tons of ore. I secured valuable samples of this ore, 
and at the state laboratory I assayed them. My returns were: 20 
ounces of silver, 5 per cent. copper, 15 per cent. iron. With proper 
development this property, like the one above described, should bo 
made to produce 10 tons of ore per diem. 

THE TEMPEST MINE. 

This property is another cxtenRion of tbe Daii:.y mine. The oro 
hero is a quartz galena and arsenical iron. A voin of ore 4 feet in 
width has been developed. AssayR taken from this vein returned 
from IOU to 400 ounces per ton (2,000 pounds). A shaft il'l already 
down 35 feet t,hrough solid ore. On the dump I measured about 
15 tons of ore. Properly developed, the T empest should easily 
produce from r, to JO tons, of ore per day. The mine belongs to 
Bell & Ilartoo of Stevens county, and I consider it among the most 
promising discoveries yet made in that Rection. 

The Best Out is a newly located mine owned by Graham & Mc­
Donald of Stevens county. The ore found is of the carbonate ore, 
assaying ~5 ounces of silver and ~O pct· cent. lead. 'l'he location 
is within half a mile of the Daisy in Summit district, and easily 
accessible. The vein is 4 feet in width, and the only development 
so far made is the sinking of a shaft 10 feet through solid ore. 

The Lnuky ,Jim is another very promising new find. This claim 
is located in Summit district just above the Daisy mine up the bill, 
and is the property of Robbins & Co. of Stevens county. The ore 
is a s ilver glance and galena, in lime. The strike of the 4 inch vein 
is north and south, dipping 45 degrees to the west. A shaft bas 
reached a depth of 20 feet, showing ore all the way from tbe smface. 
On the dump I measured about 5 tons of ore, and from it procured 
samples which assayed the fabulous amount of I, 000 ounces of 
silver and 45 per cent. lead to the ton. 
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THE CAPITAL ML~E. 

This property is situated about eight and a half miles south of 
tbe town of Chcwalah, on the county road in Cbewalab ruiniDg dis­
trict, within ea!-:y access of botb town and railroad over a good 
wagon road. The mine is the property of E. E. Alexander and H. 
P. Reeves of Stevens county. Tbe vein here is seven feet in 
thick11ess of limonite iro11 or brown hematite of iron. The striko 
of the vciu is 11orthcast and southwest, dipping to the we~tward. 
The banging wall is porphyry and the foot wall of lime. Develop­
ment work comprise~ a shaft now do~·u 20 feet through ore, anu 
several small cross-cut1>. On th"e dump are 30 tons of ore. Samples 
of this oxide of iron taken from the dump give 55 per cent. metallic 
iron, 6f per cent. silica, a trncc of mangane~c, 4 per cent. of lime, 
a trace of sulphur and no phosphorous. This is a most desirable 
ore and it will be sure to be in great demand. 

THE FINLEY MINE, 

A fine p··operty, is situated eight miles northwest of the town of 
Cbcwalah, on the Spokane Falls & Northern railroad. It is tho 
prope rty of \V. H. Fife, of Tacoma, .J. l\l. Buckley, of Spokane 
Falls, and W. E. Sullivan, of Chewalah. 

Herc is a three feet ,·ein of quartz carrying galena, copper and 
iron pyrites. The strike of the vein is northeast and so uthwest, 
dipping to tbe north. Developments consist of one incliuetl shaft 
sunk throngh ore on the vein a distance of 75 feet. On the 
dump I measured about 50 tons of ore. A lot of ore shipped to a 
Montana smelter yielded 90 ounces of silver and 20 per cent. of 
lead per ton. 

For smelting pnrposes, when tbe new smelter at Spokane Falls 
commences operations, its proximity to tbe railroad comm11ni1,;a­
tion and tbe very excellent quality of its output. impels me to 
believe that the Capital claim will soon rank among the most 

• prominent in Stevens county. 

THE TENDERFOOT MINE. 

Fifteen miles east of the flourishing town of Colville, on the 
Spokane Falls & Nortl\ern railroad, in the Clngston Creek difltrict, 
on the south fork of Clug~ton Creek, is situated the Tenderfoot 
mine. T. D . Hayden, sheriff of Stevens county, P. D. Grace and · 
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M. D. lfalwncy, of Kootenai, B. C., are the owner11 of the mine. 
Thi11 is a. galena proposition in lime and slate contact. The 
strike of tho vein is northeast and sontbwest, dipping cast, and 
is 4 feet in width. DeYclopments made comprise three tnnnels, 
one 50 feet, one 90 ancl one I :W feet in length. At the breast of 
the 120 foot tnnnol U1ey have drifted on the ore vein 60 feet north 
and 40 feet south. A wooden ore chute 50 feet long for tho con­
veyance of ore from the dump to the the wagon road. On the 
dump I mcasureu about I oo tons of ore. From the ~amples picked 
up promiscuou..,Jy and assayed by me returned 15 ounces of silver 
and 60 per cent of lead. The amount of ore in sight on the occa­
sion of my Inst visit to the mine would approximate 1,000 tons, 
and the mine is capable of an output of 1.; tons per diem. everal 
c~r-load lots shipped to the i:;meltcrs averaged 15 ounces in Flilver 
and 60 per cent. lead per ton. .On the surface considerable work 
in the way of substantial improvements is to be noted. 

SIL VER LEAD MINE. 

This property, under the 1-ame ownership as the Tenderfoot mine 
I bavc jni:t dei:;crihcd, is locntcd rlircctly acro1:s a gulch inton·cning 
between it an<l the Tc11derfoot. It i!, a large deposit of hematite and 
is practically undeveloped. A great amount of ore is in sight on 
tlie ~urface. About 1,000 tons of ore from this dcpo~it have been 
shipped to the 1:melter at Col ville. The lead, gold and silver in tho 
ore has rcimbm·s<.'d completely the owners for the mining, transpor­
tation and the smelting of the ~amc. The ore assayed 60 metallic 
iron, and is worth $10 to $1:; per ton for smelting purposes, being 
used as a flux. 

Among tho other well known galena silver properties in the 
vicinity undergoing development arc the "Dandy" and "l\Ioon­
sbine" and one or two others of lesser importance. 

BRUCE CREEK DISTRICT. 

Although termed a mining district, th is district bas never been 
formally orgauized. I t is i,;ituatcd northeast of tho town of Col­
ville, in tho vicinity of the Clugston Creek mining district, reference 
to which I have already made. Among properties I in;,pcctcd in 
this Bruce Creek di$trict were tbo~c of the Al Ki Mining Company, 
which owns the principal properties in tho district. This is a 

810. G. 
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Stevens county organization, formed in November, 1890, of which 
S. Douglass is president and John Kehon manager. This company 
owns five claims, viz. : The Silver Wave, Myrtle, Morning, R anger 

and Fraction. 
The Silver Wave bas a 4 foot vein of galena. The Myrtle has a 

3 foot vein of the same character of ore. Considerable develop­
ment work has been done on all of these properties, and consider­
able ore lies on the dump of each of them. Assays from the 
Silver Wave returned 56 ounces of silver and 64 per cent. lead per 
ton. Assays from the Myrtle returned 17 ounces of silver, 2. 50 of 
gold and 50 per cent. of lead per ton. 

Another good property in the Bruce Creek district is the Dead 
Medicine mine. This property is' owned by Judge George Turner 
of Spokane Falls, and George W . Fo1·ster also of Spokane Falls. 
The strike of this vein is nor thwest and southeast, and dips to 
the north. The ore is a decomposed quartz carrying galena. De· 
velopment work consists of a shaft sunk to a depth of 50 feet 
through ore. At the bottom of this shaft the ledge matter is 6 
feet wide, with a pay-streak of 24 inc11es of solid galena. On the 
dump I measured about 35 tons of ore. Assays taken from the 
vein showed 33 ounces of silver and 62 per cent. lead per ton. 
Assays from the dump showed 32 ounces of silver and 50 per cent. 
lead per ton. 

THE METALThTE DISTRICT. 

Isolated from surrounding settlements, practically cut off from 
communication with the outside world, is a mining district, the 
last I shall describe in Stevens county. Tl\is is known as the 
Metaline district, so called from the immense amount of metal in 
sight, and is located in the far northeastern corner of that county. 
This is one of the largest and oldest mineral divisions of Stevens 
county, and is certainly destined to rank a leading mineral producer 
of the state, once t ransportation .facilities both by rail and water 
are granted it. The wealth of its mineral possessions taken into 
consideration, I marvel that the long silence either of the United 
States government or our own st.ate government have not paved the 
way for the gaining of the treasure trove I know to be existent in the 
Metaline. I prophesy that with the removal of the Little F alls, an 
obstru-ction in the Pend d'Oreille river as thoroughly shutting out 
communication by that water highway with the Metaline, that dis-
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trict inside of a year would be the goal of hundreds of vrospector~, 
operators, capitalists, and inve anent ~eekers. These falls, if 1111ch 
they may be properly designated, could be moved for less than 
:$5,000, :111il an avenue of commtmication with the Metaline district 
opened up from Lake Pend d'Oreille and the main line of the 
Northern Pacific railroad, thus permitting of the transportation of 
the mineralof this district to the various smelters scattered through­
out the Pacific N ortbwest. 

In the Metaline are immense deposits of lead ore in lime for­
Q>ation, many of them actually measuring 50 feet in wi<lth. 
The ore is of the galena and carbonate of lead variety, and I haYe 
made assays of this ore that ran as bigb as 20 ounces in silver and 
74 per cent. of lead. One of these assays was from a sample of 
galena ore from the B onnie Blue Belle mine, now in process of 
being patented. Another sample, cerussite, or carbonate of lcacl, 
ran 41 ounces of ilver and 60 per cent. of lea<l per ton. I t:,ke 
this to be only an average sample of the vein, which was 28 feet 
wide, of a solid lead ore. 

The obstructions in the Pend d'Oreille river alone keep Metaline 
district from affording a field of mineral development and building 
up industrial enterprises only equalled by those of Colorado, where 
like deposits exist. 

OTHER RESOURCES OF TEVENS COUNTY. 

Stevens county with safety could rely upon other re1,onrces than 
her treasures of precious metals. Coal has been founcl along the 
Calispel river; also along the shore of the Pend d'Orielle, a Ycin 
of bituminous coal, three feet in width, bas been opened and looks 
most promising. 

DEPOSITS OF SLATE. 

Two miles north of Colville a fine deposit of slate bafl been found 
which the Washington Slate Company owns. J. B. Slater, pros­
ecuting attorney of Stevens county, is prel:!ident of this company. 
The deposit was located in 1889 by .J.C. McFadden, J. H. Young, 
J. B . Slater and R. B. Thomas. The deposit is 300 feet wide upon 
the surface and bas been stripped in many places. Tbe slate is a 
good merchantable slate of the dark blue and purple varieties. 
Squares of slate have been extracted from the quarry 3x8xl fl.ct iu 
dimensions, a demonstration of the extent and worth of this great 
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deposit. The slate is admissible of a bigb degree of polish, in 
fact can be made to be as smoot,h as glass. Tbis company, after 
an expenditure of much money, is about ready to commence the 
shipment of its slale to mal'kot th i;;: spring. 

MARBLE QUARRIES. 

Four mi les east of Colville is to be found another resource of 
Stevens county, and one that I consider of practically inca.!culable 
value-a marble quarry. This vein of marble, running northeast 
and southwest, is over 500 feet wide, and can he traced a distance 
of more than three-quarters of a mile, cropping at the surface. 
This marble is posscssecl of every val'ioty of color known to geolo­
gists. Both arubitectural and sculptural marbles in this great 
quany abound. The company owuing this property has expended 
over ~8, 000 in its development during the past year. 

The Mmpany has a good wagon road from tho quarry to the 
Spokane & Northern railroad, and will operate on a large scale this 
coming summer. 

Thero are several otber fine marble ledges in tho northern part 
of the county, but little development work bas thus far been done 
upon them because of their isolation from rail or water transporta­
tion to markets where the product could find an outlet and conse­
quent sale. 

ARENACIOUS SANDS. 

Still another Stevens county re~ource, and one I tl1ink that in the 
future will be a prominent. factor in its at.tainmout to wealth and 
importance, are its arenacious sands, granulated marble or carbon­
ate of lime. This material has been n'le.l thronghout the country 
as a ti11isher for interior walls, rivaling calcimine in the purity of 
its white.ness. 

In Spokane Falls all tl1e principal buildings have bad their iri.­
tcrior walls dressed with Stevens county arenacious sands. There 
is an immense deposit of this sand about four miles northeast of 
the to\ni of Colville, in tho Colville mining district, and still 
another six miles south of tho Little Dalles, on the Spokane & 
Northern railroad. Both these deposits have undergone develop­
ment:-, and good shipments of their product sent to various markets 
where it has always found a ready sale, once its merits as a natural 
calcimine become known. 
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A MOUNTAIN OF IRON. 

Twelve miles south of Colville and four miles east of the Spo· 
kane & Northern railroad, is a veritahlc moant.aio of iron. An 

• analysis of the surface iron, which by the way is a red iron stone 
or hematite, ga,e the following results when s ubjected to treatment 
by 1:ne in the state laboratory: 50 per cent. metallic iron, 4 per c:ent. 
silica, trace manganese, trace sulphur, no phosphorous. 

Near Chewalab, I am informed, au extensive s]eposit of pottery 
clay bas been uueart,hed. The limited time at my disposal pre 
eluded all possibility of my vi1:1iting this deposit. I am, however, 
in the possession of 1:1amples, i,ent the st.ate laboratory recently, and 
while I have as yet not treated them, their appearance warrauts mo 
in believing them to be of a high order of merit. 

With this brief resume of the mineral wealth of Stevens county 
l will close, urging upon you the ab~ol ute necessity of making her 
riches tributary to our state, by the arrangement of such trans­
portation facilities as will scatter it broadcast over the land. 

MINES OF SNOHOMISil. 

Let no one l,e possessed of the idea that all the mineral wealth 
of \>Vashi11gton is to be found, UH ·western Washingtonians put it, 
"over the range" and in the eaRtern part of the st.ate. If so pos· 
ses ed, let him cast as ide the idea, for from per oual investigations 
I come preJ)ared to prove it fallacious in the extreme. I admit that 
the development and output of our mineral wealth bas, in th.e main, 
been tranRacted and prod need O\'Cr the Cascades. But I assert 
from evidences that have come under my notice since I assumed 
the office of state geologist, that incalculable wealth lies hiddc11 iu 
the state amiu the dense forest's, mountaius and valleys in what wo 
are wont to designate the great 'ound cou11try. Let me, brietly as 
possible, and yet do the subject ju~tice, which I feel it merits, refer 
you to some of the known mineral divisions of the great Sound 
country. I will not adm.it their name is legion, but will try, ~ 
demonstrate that they are as worthy the attention, firRt of the pros-
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pcttor, then of the mining operator and cavitalist and seeker after 
profitable investments, at! are such divisions elsewhere in the state. 

PRECIOUS MINERALS OF SNOHOMISH. 

I will first review the mineral wealth of one of our principal 
counties bordering on Puget Sound, well known as a lumber and 
agricultural producer, bnt one I feel is destined at no distant day 
to attract attention because of the wealth of precious metal beneath 
its fertile soil. I refer to Snohomish county, a division of the com­
mon weal th, bounded on the north by Skagit, oo the south by King, 
on t.he east by Okanogan, and on the west by the waters of Puget 
Sonnd. Here exists mineral wealth of sufficient quantity to warrant 
much more attention io the future than has been accorded it in the 
pai<t. From a mineralogical standpoint, Snohomish county is di­
vided into four separate and distinct mining districts. It is an 
hii,torical fact that years ago gold was delved from the Snohomish 
soil with the assistance of those primitive utensils of tbe prospector, 
tl10 gold pan, rocker and "long Tom." As far back as 1873, gold 
bcari11g quartz ledges carrying pyrites of iron, wore discovered . 
.About the spring of 1882, a syndicate composed of enterprising 
and venturesome citizens of the county endeavored to succesRfully 
operate theRe ledges by the crude and primitive plan of the Mexi­
can11, known as the·arrastre mill. But the ores contain eulphide of 
iron and lead, and the operators being possessed of but little ex­
pcricuce, their efforts proved futile; to my mind as much from the 
hardships and expense incident a,t that early day in getting their 
supplies aud working material to the grow1d as anything else. 

A few years ago a small shipment of ore was made to Denver 
from the mines on what is known as the Silver Creek district, and 
gavo returns of three hundred and fifty (350) ounces of siJver and 
thirty ( 30) per cent. of lead per ton. This caused the Denver 
smelting works to send an expert to purchase the property. He 
arrived late in the fall, deep snow preventing him from viewing 
the prospect. The report he gave, however, was very flattering, 
and bas done much toward placing Silver Creek district in the 
position it occupies to-day. 
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SIL VER CREEK MINING DISTRICT. 

This Snohomish county mineral division is located in the eastern 
part of the county, and takes its name from a beautiful stream of 
water of that title, which fl ows westerly from the summit of the 
Cascade mountains through a canyon a distance of eight ( 8) miles 
into the north fork of the Skykomish river. The main creek is fed 
by numerous small creeks running from the silver belts through 
deep canyons. From the source of Silver Creek to its mouth is 
one continuous mineral belt. The geological formation of the 
Silver Creek country is porphyry, granite and diorite slates; well 
defined and unbroken ledges of galena (a combination of lead, gold, 
sulphru·, silver and iron) can be traced for great distances on the 
surface. In my official capacity I visited ilver Creek district. I 
inspected over thirty ( 30) ledge . Some of the galena ore I. found 
carried arsenical iron and ran very well in gold. Among the prin­
cipal mines inspected were the Blue Bird and Vandalia properties. 

THE BLUE BIRD MINE. 

This I found to be a promising property if properly developed. 
It is situated in the Silver Creek mining district, and is the property 
of Mr. L. F. Leslie of Seattle. The ore is a galena and the vein 
is twenty-seven ( 27) feet and six ( 6) inches in widtl1, with a pay­
streak twenty-four ( 24-) inches in width. I measured about one 
hundred and fifty ( 150) tons of ore on the dump, and samples l 
took from there returned fifty ( 50) ounces of silver and forty-eight . 
( 48 ) per cent. lead per ton. Development work consists of a tun1_1el ~ 

driven one hundred and fifty ( 150) feet to tap the vei11 at six hund­
red feet below the surface. A continuation of this ttmnel would 
tap a vein, that of the Vandalia mine, also owned by Mr. L eslie. 
Both these properties, afte'r proper development, and under experi­
enced management, would become great mineral producers. 

THE NATIONAL MINE 

I s another good Silver Creek property, located on National moun­
tain, in the northwestern part of the district. This is a gold and 
silver proposition, the ore being an arsenical iron. 'rhe ore would 
probably have to be roasted because of the presence of the large 
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amount of bases in tl1e ore. The altitude of the miue 1s almost 
four thousand ( 4-, 000) feet above sea level. The vein is neal'iy 
vertical, having an ca!-.tward allfl west"·arcl trend. It is three 
and one-half ( 8t) feet wide and lies bet,'Veen porphyry and granite. 
Development work on this promising property, as seen by me, is 
a.'l follows: A shaft twenty ( 20) feet in depth has been sunk 
through ore one hun<.hetl ( 100) feet below the apex of the vein; a 
level has bee11 driven at uonsiderable cost to a depth of seventy ( 70) 
feet, tapping tb,e ore ledge. On the dump, at the tirne I saw 
the property, were seventy-five ( 7 5) tons of good looking ore. 
Assays taken from this cl ump yield eel seventy ( 70) ounces of silver 
and one and six-bundre(lths (LOG) gold per ton (2,000 pounds), 
making a val uati:on of one h irnd re<l and ten ( 811 O) aollars per ton. 
Some. beautiful specimens o( marcasitc ( or white iron pyrites) were 
obtaineJ by me from this property, a11d are now on exhibition in 
the state cab~net of minerals in my office. 

THE JASPER LODE 

Is a fine looking property in Silver Creek district, located at an 
altitude of four thousand ( -t,000) feet above sea level, on the west­
ern slope of National mountain, on the north part of Silver Creek. 
T he vein in this miue is also nearly vertical, having a trend to the 
eastward and westward. A vein·seven feet in width has been de­
veloped with a pay-streak twelve ( 12) iuches in width showing 
quartz and galeua. A vein tunnel twenty-seven ( 27) feet long 
has been driven through ore. On the dmnp when I saw the miJ10 
were about thirty ( 30) tons of ore. Assays taken from samples of 

_ ore obtained from this dump returned one hundred and thirty-eight 
( 138) ounces of silver· and forty-four ( 44) per cent. lead, making 
this ore worth about one hundred and seventy-fl ve ( $17 5) dollars 
per ton. 

THE MORNING STAR MINE, 

A Silver Creek discovery, is locate:l at an altitude of four thousand 
one hundred (4,100) feet above the ma.in stream of Silver Creek. 
A vein four and one-half feet h1• thickness, carrying silver and 
galena ore, has been clevQloped on this likely looking property. 
Development work, when I last inspected it, consisted of a tunnel 
which had been driven a; distance of sixteen ( 16 ) · feet. . I un<ler­
stood it "to be the intention' to continue this tunnel an indefinite 
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distance. On tbc dnmp I noted twenty ( 20) tons of a fair grade 
of ore. Procuring in the neighborhoocl of one b undred ( 100) 

pounds of this ore, I assayed it with the following fl.atteri11g resul t : 
Rilvcr, forty-one (41) ounce.;; lcad,forty (40) per cent. 

THE TR.ll)E DOLLAR MINE 

Is, in my opinion, as good a property as there is to be found in the 
distt·ict. This mine is situated at an altitude of almost two thou­
sand six h unclrecl ( 2, f:iOO) feet above sea level. The ore is a smelting 
propos1t1on. The vein is four ( 4) feet in width, of galena ore, 
carrying iron sulpheretts. On the claim is a drift -fifty ( 50) feet 
in length driven on ore. Twenty tons of a very fair quality of 
galena I found 011 tbe clump at the mouth of the drift. P rocuring 
samples of this ore, I assayeJ them with the following results: 
silver, forty-seven ( 4 7) ounces; lead, sixty-three ( 63) per cent. 

Among other promising but as yet undeveloped properties in 
Silver Creek district I noted the Annie, with a vein of .gold quartz 
oro four ( 4) fee.t in width, the l\.'linnehaha, with a vein of silver 
galena ore six ( 6) feet in width, the Wisdom, Harrison, Billy Goat, 
Morton and Grover Cleveland. These latter in m,ore or less stages 
of development. 

THE MONTE CHRISTO DISTRICT.· 

T his district adjoins on tho west the Silver Creek district of which 
I have just written. I t was here that, yejlrS ago, the :fi rst discoveries 
of precious metals were made in this Snohomish conuty. T ho 
Monte Christo district encompasses tho Cascade range div.ision at 
th is point. Tbis. section is thrice bi-seoted qy as rnauy anoyos or 
ravines, the courses of which are toward the north and south. I n 
northwest and south west directions these arroyos or ravines to 
which I have alluded are cross-cut by ledges of ore. On some of 
the hald cliffs and crags in th is badly cut up country, su1face crop­
pings of these ledges are visible to tho naked eye for hundreds of 
feet. These ledges range in width from fou r ( 4) to t,\"enty-five 
( 25) feet, and tbe pay-streaks in them appear to be of more than 
ordinary dimensions. I t is my opinion, that when better and 
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cheaper transportation facilities have been given this section, an 
increased amount of attention will be given it by mining men. 

SULTAN RIVER DISTRICT. 

This district, mainly a placer camp, but within which several 
promising ledges have been discovered of late, lies west of the Silver 
Creek district, bordering on the Sultan river, a beauteous mountain 
torrent from which this district, the third most important in Sno­
homish county's mining districts, takes its name. As I have stated, 
it is but l'ecently that quartz carrying gold and silver bas been 
discovered in this district. As yet, comparatively nothing has been 
done in the way of developing these discoveries, so that but little 
tuay be said at this time conceming them. I have seen in the pos­
session of other pcr;,ons very likely looking gold and silver bearing 
quartz from this district. As thus far my report has dealt mainly 
with metal bea1·ing quartz, as far a descriptive matter concerning 
mines and mining is concerned, I do not care at this portion of it , 
to digress concerning Sultan river placers. I will, in consequence, 
refer you to my specially prepared resume of placer mining, em­
bracing work in that direction throughout the state. 

In concluding, I might add that from all I can bear, coupled with 
personal inspection of the mineral districts of Snohomish county, 
that were adequate transportation facilities accorded them, they 
would speedily be heard from. Despite the fact that they a ll are, 
as you may say, completely isolated, the richness of the deposits 
has become known, and happily, to capitalists ready and willing to 
undc1·take the work of thoroughly developing these with unlimited 
expenditures of money. In point I mention Monte Christo district 
in which certain properties have attracted attention of such men~of 
means as J . B. Pace, the millionaire tobacco man, M. W. D unham, 
.and others, despite their inaccessibility. 
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KING COUNTY PROSPECTS. 

SNOQUALMIE DISTRICT. 

In the eastern part of King county, near the beautiful Jails of 
Snoqualmie, lies what is known as the Snoqualmie district, one 
recently organized. This district is the seat of one or two promis­
ing discoveries, an<l some time ago quite an excitement was raised 
over the discovery in Snoqualmie P ass of th1:ee distinct ledges of 
silver bearing quartz. For some reason this excitement subsided 
as speedily as it arose; the tin excitement in the neighborhood of 
Kamilchie being almost a parallel case. However, I have hopes 
that whenever more plainly lucrative fields have been filled, this 
S~oqualmie district will be given that thorough overhauling which 
such geological formation as is existent there certainly deserves. 

THE CLE-ELUM DISTRICT. 

This district lies on the east side of the Cascade mountains, in the 
far west portion of Kittitas county. Much can be said of this the 
only important seat of mining operations in the Cascade molmtains. 
I believe what is popularly termed "The Cle-Elum" to be one of 
tbe most promment mineral divisions the state possesses, from the 
very fact that the formations there are correct, and that there is 
every indication of the presence in abundance of the precious 
metals. Like all the state's best mineral diviflious the Cle­
Elum is hindered from coming to the front because of its inac­
cessibility, and it is a well known fact that this cau!le has proven 
fatal in many instances to the successful development of some of 
the very richest properties ever encountered. I have personally 
inspected the Cle-Elum district, and I admit the hardships of the 
journey, because of the peculiar topography of the country, are in 
themselves enough to keep capital out of the district until better 
transportation facilities are afforded. 

T he Cle-Elum though old in years is an infant, so to speak, 
110 far as the developm~nt of its mineral resources are concerned. 
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There are undoubted I y exii:;tent there l>oclie,; of bot,h gold and silver 
ore, but the prospector,: who have viRitecl t.he district, seem to have 
devoted their time to the task of ascertaining the riches of alleged 
placer diggingR along the banks of the river of the same name, 
rather than to investigating the character of the formations in the 
district. 

THE PESCHASTIN DISTRICT. 

This pioneer district, as is well known, lies in the nortbwe,:tero 
po1·tion of Kittitas county, and embrace::, all that area about the 
headwaters of tl1e Wenatchee, foiycle and Peschastin rivers. It i1:1 

a large district, and when first organized a thickly populated one. 
It is essentially a golc1 quartz dit;trict. Several quartz ledges in the 
district have been workeil. with the aid of stamp mills and arrastres 
with considerable success. One promising property tbat I fancied 
on my last visit to the P eschastin district was the Donahue mine, 
owned b}: Mr. O'Donahue, a practical miner and millman. At 
present primitive methods known to quartz milling of the earlier 
times are in vogue in the treatment of the ore from this mine. 
Mr. O'Donahue used an anastre for the crushing of bis rock, yet 
despite this fact, returns are astonishing. As the Donahue n1ine's 
output ita, in my opinion, a fair sample of the higher grade of 
P eschastin district rock, some idea of the value of the deposits in 
this district ma7 be obtained when it is st.'Ltecl that during the past 
season the Donahue output, worked in t.he primitive arrastres, 
yielded the snug snm of $17,000, and at ,1, loss of 50 per cent. of 
the metal. 

THE CASCADE DISTRICT. 

I consider the Cascade mining district, isolated though it is from 
the outside world, a corning miping district in Washington. This 
district is the most northern· mineral division of the state, being at 
the extreme beadwatel'S of the Cascade river in Skagit county. It. 
was this district and the discovery of rich bodies of ore there that 
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created the intense excitement among mining men the past sum­
mer, ancl caused hundreds of gold seeker to hrave a hazardous 
journey iu the bnnt for gold. It is in thil'I district, too, that is 
located the property which Mr .. J. F. Wardner, the well known 
Fairhaven capitalist, sold to eastern parties for ,' 150,000 last fall. 

There are two splendid properties already well developed iu the 
distl'ict. One of these, the Bostou, ii; the mine I referred to above 
as having been sold for '15150,000. Sti ll another is the Quien Sabe, 
located near the Boston. Some very rich ore is on the dnmps of 
both mines, but the rigor of the pa;,t winter has precluderl their 
working until the coming i-pring. Samples of ore I received from 
both these properties gave results as follows: From tho Boston, a 
heavy galena ore producer, 125 onnces of siher and 60 per cent. 
lead. From the Quien Sabe, a galena producer also, 62 ounces of 
Rilvor and 58 per cent. of lead per ton . The Rouse brothers of 
F airhaven, and Harry Frank of Tacoma, are intere~ted in these 
mines. 

MISCELLANEOUS. 

At the base of Mount Rainier, on tl1e we~t sirlo of the Cascades, 
through the Olympics on the hcarl waters of tho Cowlitz, and on 
the head waters of the Yakima, and from a new mining district on 
the Natches river, a great many specimens of gold, s ilver, load, 
copper and iron ores have been !lent me. 

In concluding my re!)Ort on tbe mineral wealth of our state, l 
ask, after tbe repre!:-cntations I have made to you conceming it, can 
you horoscope the measure of its greatness as a treasure box of 
nature? I am firm 1 y convinced that the most neglected 1·esource of 
our great young state is in the future destined to make of it wbat 
it will be, a bright star in the constellation of the wealthy common­
wealths that go to form our Union. 

OF PL.ACER DEPOSITS. 

Possibly no stronger corroborative proof of the exi!'.tence of gold 
and i-ilYer metals in nearly C\'Ci·y section of Washington c<,uld be 
fouud than the fact that surface deposits of gold are to b.c fouud in 
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twelve out of tbe state's thirty-three counties; this 11umber being 
as widely scattered from one another almoilt as is Okanogan county 
apart from Pacific. An area of the state extending from Skagit 
and Okanogan counties clear to Douglas and Pierce is known to 
contain these surface deposits of the precious metal, and wherever 
it has been found, and effort made at its extraction, results have 
invariably been of such a cba,-acter as to warrant continuance of 
operations. 

In placer mining in this state only the most primitive methods 
are employed in the extraction of the precious metal, operations 
being solely confined to those rude contrivances termed ground 
sluicing, sluices, rockers and long Toms, such as vrere useJ in 
California in its early days. Yet even by these simple and super­
annuated methods, heavy yields have accrued to placer miners here, 
and I am firmly convinced that were appliances of modern days, 
the system of hydraulic mining, for instance, in vogue in Califor­
nia, applied to Washington placers, the results would be simply 
enormous. 

It was away back in the 60's tbat gold was found on the surface 
away up o.n the headwaters of tbe Skagit river, and the greatest 
excitement was incident to its discovery. Miners flocked to what 
was looked upon as the new El Dorado from all over the coast, 
prom ising California fields being even deserted in tbe rush nor th. 
The Skagit placers proved immensely remunerative, and were worked 
successfully for years. 

At abont the same veriod placers were discovered on what is 
known as Rock Creek, in Okanogan connty, and along the banks of 
the Similkameen river and its tributaties. As keen an excitement 
was raised over these discoveries as characterized tbose made at 
the headwaters of the Skagit river, to which I have just refened. 
Even at this late day these Rock Creek and Similkameen placers 
are being worked, and with good results. These placers appear to 
me to be practically inexhaustible, and I would not be surprised to 
see even better results accrue from operations in progress on them 
than have yet resulted. 

Tbe fame of the Uassimer bar, that pla(;er at the month of the 
Okanogan where it empties into tbe Columbia, is well' known. 
These diggings were discovered at about the same time that gold 
was found on Rock Creek and the Similkameen and its tributaries. 
An immense quantity of gold has been taken from Cassime1· bar, 
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and operat,ious still continue, the mongol ian element deriving the 
benefit accruing from tbem, as, indeed, I found to be tbe case all 
along the Columbia river, wherever placers are existent. 

A dozen or more years after these discoveries the now famous 
Swauk, Pescbastin, and Cle-Elum placer!-, all in Kittitas county, 
were discovered, and as demonstrative of the area covered by them, 
I may state that these have been worked. continuously and with 
g1·eat profit from the day of their discovery. Along the Swank, 
several nuggets of pure gold, nmning in value as high as $400 
each, have been found, and splendid samples of the wealth of these 
Swank placers are to be seen in the banking house of Ben. Snipes 
& Company, in Ellensburgh. 

From the last three districts I have named, the output annually 
has approximated at least $100,000; indeed I believe this an under­
estimate. My researches, directed in an endeavor to ascertain the 
output of these placers were attended with difficulty. I finding it 
absolutely impossible to get entirely accurate data. 

Along the Columbia river from the British boundaTy line to the 
mouth. of the Okanogan, there are many placer miners at work 
washing gold. One company values its possessions to such an ex­
tent as to warrant it in commencing the construction of a ditch 
which will cost at least $36,00.0, and will be used as an aqueduct 
for the conveyance of water to their claims. 

On the western side of the Cascade range on the Sultan river, in 
Snohomish county, the Sultan River Mining company has expended 
at least $30,000 for the construction of tunnels, ditches and flumes, 
development work preceding operations on the rich placers of which 
it is the possessor. 

The character of the Washington placer output is a coarse gold. 
'iVai:;h or flake gold is unknown in the~e placers, the output being 
a metal of singular purity and brilliancy. On Sullivan Creek is 
this fact strongly demonstrated, as I have shown it to be in the 
Swauk, Cle-Elum, P eschastin, Sultan river and other placers to 
which I have alluded. 

On Sullivan Creek are some fabulously wealthy placers. Thi,i 
creek is situated in the northeastern portion of Stevens county. 
The creek bas it,s source in a bigb range of hills west of the Pend 
d'Oreille river, and flows southwesterly, emptying into the Pend 
di Oreille a. mile above the big falls near the town of Metaline. In 
winter this stream is a raging torrent, and impossible to ford. 
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On acconnt of this fact placer mini11g along the strca1i.1 is sus­
pended three months out of the year. The stream bet'ome:; docile 
-early in tho year, and then the work of extracting gold from the 
rich placers I ining its banks is proceeded with in earnest by scorces 
of miners, its waters being utilized for w::u,hing purposes. F rom 
tbei-e Sullivan creek placers many nuggets of a value of $20 each 
barn been found. In fact I have been informed that such discov­
eric!I are a common thing. From personal investigation of these 
placers I believe these statements not t.he least exaggerated, as I 
saw any number of nuggets of that and ernn greater value. The 
output of these Sullivan creek placers is a coarse gold of finest 
character. These placers have been mined almost continuously for 
a quarter of a century, their output averagiug all the way from 
$8,000 to $10,000 annually. I found several milJers at work on 
the occasion of my last visit, and th~ labors of all I ascertained 
were being well rewarded. 

On a recent visit to Spokane Fall!::, I bacl tho pleasure of viewing 
thq magnificent collection of golden nuggets aud gold of other 
character taken from placers. I mn,-t confess I envied the. posses­
sor his splendid collection, and bethought what an addition it 
would make to our rapidly growing exhibit of the mineral wealth 
-of ,v ashington. 

I look upon these placers as a prominent factor, not alone in the 
upbuildiug and de,·elopment of · our state, but in its sustenance as 
well. It is a well known fact thM , vasbington, wh ile a territory, 
relied greatly on her place1· mini11g ontµut fo1· her support, 01· at 
least for substantial aid, and to-day these placers I know to be ma­
terially aiding the country. F or a quarter of a century the diffu­
sion of wealtli through the state has been largely augmented by 
them. 

OUR BUlLDIKG STO}-"'E. 

It is my fi rm belief, that from an a rchitectural standpoint, the 
,country is passing through a stone age. I am sure that you will 
,agree with me that at least our state is. Even in residence con­
struction, and despite the fact that here in Wash ington lumber is 
.more plentifu l, and can Lo pr0c:uretl at less .cost than in any other 
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state west of the Missouri 1·iver, lumber, as a construction material, 
is fast giving way either completely or in major portion to stone. 
I offer as an example of this fact the numberless business blocks, 
1rnblic buildings and other instit.utions scattered throughout the 
state in which the principal material nsed in construction is stone. 

As usual, our bountifully endowed commonwealth rich in every­
thing, is wealthy iu the possession of the finest, building, dimen­
sion and rubble stone, of nearly every known variety from the 
finest of marbles to the sturdiest of granites and sandstones. 
These are to be found scattered all over the state, from the north 
to the south and from the east to the west, and there has scarcely 
passed a week since I assumecl the duties of this office, that 1 have 
not been apprised of the discovery of some deposit of dimension 
stone; and I may say here, that out of over forty samples sent me 
to the state laboratory, in not a s ing le instance did the stone so 
sent prove of a character useless for bttilding purposes. Where 
less than six years ago Washington boasted bnt few stone quarries, 
they may be found to-day all over tlle state. Prominent among 
them are producers of a superior sandstone of buff, bluish gray, 
and olive green colors and other varieties. Various granite and 
marble quarries have been discovered since I took office, and are 
being developed as rapidly as circurn tances will permit. Samples 
of these granites and marbles sent me showed them to be of excel­
lent quality. The gran_ite I fomvl to be close grained, free from 
sand-streaks and shakes, mottled with a uniformity and picturesque­
ness remarkable and capable of standing a high degree of }lOlish. 
The marbles I have described in a µrevious chapter, but I may add 
here, that in all my experience, I have never seen such a diversity 
of color in marble, and snch capability of a.11 hues to stand t reat­
ment and polish as those found in this state. 

To demonstrate the stre11gth and durability of the dimension or 
building stone found here, I treated samples in the following man­
ner : 

My first task was to asc"rtain with the aid of my analytical 
balance the specific gravity of a sample of sandstone from the 
Chuckanut quarries in Whatcom county. A rough cubical speci­
men of this sandstone weighing about 100 grammes I dried at 
100-c. to a constant weight ( 5 days) weighed in the air, and then 
weighed after prolonged immersion in water suspended by a horse 

SIG. 7. 
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hair. The weight of the dried cul>e, divided by the loss of weight 
caused by its immersion in water, was taken as its specific gravity. 
One cubic foot of this sandstone's weight I next calculated from 
tbe weight of a cubic foot of water which is equal to the weight. of 
62.4 pounds, that being the weight given by Professor Rickett, 
geologist in the Col urubia School of Mines. My next effort was 
directed towarc.l a determination of the crushing strength of the 
rock. I usecl a government machine of 100,000 pounds. The 
absorption of moisture was next det.ermined. My determination of 
the absorption of moil!ture wa successfully conducted by carefully 
drying roughly cuhil•al fragments iu a water vapor, saturated at,. 
mosphere fo r fifty·one days, these cubes being of 100 grammes 
,,eight. The cubci,; I placed under a jar over placid water and on 
a sli~lf of glas~. For a seeou<l test I took an equal weight of the 
samples and placed them in a Ye~sel of water for five days. After 
immersion for the above length of time, they were dried carefully 
and their weight thNeafter reprei,onted the amount of moist.ure 
ab orbed by them during their immersion. To ascertain the car­
bonic action on the stone, I drow-ned a similar weight ( 100 
grammes) in water in a carbonic acid solution. 

After this treatment, I was pleased to find that the loss of weight 
was inconsiderable. It was a·practical demonstration to me of the 
worth of our i;andstones. But, desirons of using all of the arts 
known to my profession and irretrievably establishing tbe quality 
of the stone, I determine<l to ascertain the weathering and the stain­
ing effects that coul<l be developed within the period ( 51 days) 
during which I gave the samples tl1eir airing. This wa;, to approx· 
imate what could reasonably be anticipated of our sandstones used 
for building purposes as regarded the maintenance of their natural 
color. I noted the effect of a dry beat upon my Ram pies hy placing 
the cubes in my muffle furnace and subjecting them to a red heat. 
Raising t he heat, I g radually made it a fu ll redness. I noted no 
softening or cracking after they bad undergone this ordeal. I 
plunged them while 1rnbjected to thfs heat in a bath of cold water, 
and the only perceptible change was a sl ight corroding of the snr· 
face. I do not mean to as ert that the tests I gave these sandstones 
is incontrovertible proof of their value as building stones, but ask 
of any accredited geologist if he has ever had or beard of better 
results being obtained than those I got from te,1ts of Washington 
stone. 
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As a result of this test, I append the following summary: 
Specific g1·avity._..... ...................................... .............. ..................... 2.57 
Weight pN· cubic foot ................................. -·················· ····························- 160.62 
Absorption moisture................................ ........................................ .......... 1.85 
Absorption water.. ................................................................... ....................... 5.842 
Loss on exposure Lo carbonic acid gas solution .................................. 0.18 

Ex-posed to acid fome, the stone was stained a g1·eyish yellow in 
spot . It became loosely adherent on the surface and through 
quiet integration lost 6.13 per cent. of its weight, and by friction 
an additional loss was incurred of ten per cent. I found after 
treatment iu my muffle furnace a change of color, from the green 
to a greyish hue. I could not, after giving the samples a full red 
heat, develop a single flaw, nor could I develop this after immersing 
them while hot in water, barring the corroding of the face of the 
samples to which I previously alluded. In determining the strength 
that would crush thei;e samples, I used cubes 1. 7 l5xl. 755 in xl.650 
in ( b. t.) for bed; and l. 390 in x 1. 250 in x l. 150 in ( b. t.) for 
edge; reernlting in 10.321 pounds per square inch for bed; and 8.100 
pounds pe1· square inch for edge. Is not this a. truly excellent 
showing, when I mention the fact that the e samples I obtained 
from as near the surface as possible. 

T heRe tested Aamples which so heroically withstood the severest 
trials known to modern science, are from quarries the product of 
which may be seen to-day, beautifying and rendering impenetrable 
to wear and tear and march of time all our finest structm·es. 

So engrossed has been my whole attention with the work of 
properly outlining and classifying the duties incumbent upon me, 
and so deeply have I been engaged in ascertaining the worth of the 
possessions of the state from a mineral standpoint, that I have bad 
dm-ing my brief incumbency but little time to devote to the subject 
of which I have written. I hope this coming year, however, to be 
able to thoroughly and exhaustively refer to the wealth. of oar 
state's stone quarries, and especially enter into the quality of the 
granites, sandst,ones, marbles and other valuable formations of like 
character, which I know a.re abundant within her boundaries. 
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LUIES AND MARBLE 

Equally valuable and important among our poi:,ses;sions, in my 
estimation, is the Atate's practic:1lly unlimited deposits of limestone, 
that gre:1t factor in the protlu<:tion of what you must eoncede to he 
one of Washingtou's greatC!'t industrial items of m:mnfacture­
lime. Imagine an area ninety miles in length and fully twenty 
in width of almost l'lolid and unseniecl byers of limestone. This 
statement you may <leem incredible. So did I. Visit our county 
of StcYens and your incredibility will certainly be dispelled aA was 
mine. I find limestone deposits; exis;tent in phenomenally large pro­
portion~ in many localities of tliis ;:tatc. Prominent among them 
al'e Stevens, Skagit, San Juan, faland, Okanogan, ,Yhatcom, King, 
Pierce, Dongla,: and Kittita,: counties. The pecuniary value of a 
limestone is it" ahilit~- to be resolved into tbat absolutely necessary 
rcquiHite in architectural construction - lime. 

I have demonstrated beyond a doubt to mpelf that nearly every 
known limestone depoAit AO far dii;covered will make a quality of 
lime unexcelled. My analy~es of abou~ forty samples of stone from 
1le:nly a!, many different localities, bas practically and thoroughly 
demonstrated to me this fact. 

I ba,•e ascertained, through facts and figures that will not admit 
of publication here, that the g rowth of home consumption of home 
manufactnred lime has been actually phenomenal within the past 
twelve months. Indeed, with a home production of this article 
excelled in proportion by no other lime producing state on the 
Pacific coast, so great has been the con8umption that I consider it 
1·eitlly unnecessary for me to present facts and figures concerning 
either it or the exportation or production of this article. As an 
example of the proportion of the latter, allow me to state that one 
lime manufacturing establishment alone is at this writing produc­
ing per diem thirteen hundred (1,300) barrels of merchantable 
lime, and the demand exceeds the supply by thirt,y-five ( 35) per 
cent. I refer to the state's great lime prodnuer, the Tacoma & 
Roche Harbor Lime Company, whose thirteen ( 13) patent kilns in 
San Juan county are being now operated night and day. I would 
also call your attention in justice to the energy and enterprise of 
the gentlemen operating them, to the many kilos in constant opera-
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tion, of the most improved design, in Stevens, Okanogan and other 
counti~s. 

I ,vould do a.n injustice to every manufacturer of lime in this 
state did I not make mention of the wonderfnl strides they have 
made as regards the keeping abreast of the ti!lles in the matter of 
using the most approved methods, no matter what the cost, in the 
production of W ashi11gto11 lime. I have found, on personal inspec­
tion, this to be tbe fact. Patented and approved kilns I found 
everywhere in use, and a little cl i1,~ertation between the old and 
new kilns used in bluning lime I do not consider out of place; in 
fact, on the contrary, I believe would be of great interest to you. 
The older style of burning lime in the old "pot" kiln I deem it 
unnecessary to describe. The new and modern kiln, ancl the one I 
find to be nearly universally in use here in 'iiV ashington, differs so 
materially from the old "pot" structure that you can continually 
fill and draw from it the lime, thus expediting the production of 
the article and lessening the co;,t of such production. The produc­
tion of lime, I have ascertained, bas been increasetl nearly fifty per 
cent. since the introcluotion here of these patent kilns, it taking but 
fifty ( 50) hours for the lime to be put through the new kilns, 
whereas as much as four days were necessary with the old "po't" 
kilns . 

.As illm;trative somewhat of the importance and growth of this 
great industrial enterprise, and, a well, the purity of the limestone, 
the raw ma.terial in the manufactnre of it-s product, I append tbe 
following companies, prominent in the manufacture of lime, with 
au analysis which, in my o-pinion, speaks volumes for the worth of 
the article they manufacture: 

Tacoma & Roche Harbor Lime Company; Pacific Lime Com­
pany, I sland county; BrO'llghton Lime Company, Okanogan county; 
Hunter Lime Company, Island county. 

Lime frolill the Olympic, W eenatcbie, Cle-Ehun, Skagit, Stevens, 
King and other localities. Samples of all the above companies' 
deposits have been tested by me in the state laboratory. ( See 
table on next page). 
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TABLE OF LIME AN ALY SES. 

Carb. of lime. ...... 98.21 n7.13 96.70 96.30 98.8-1 96.50 97.50 9S.OO 95.30 

Silica ...... .... .. .. ..... . .04 2.30 1.50 2.30 ............ ..... ........ ............. .... .............. .. 

M a11ge.nese ....... ... . J.01 1.40 

Iron .......... .............................................. . .80 ............................. ... .... ................... .. 

:Mat;nesia ........ ................ . .10 ........................ ······ ••••· · ............ ... ............... .... ......... .. 

Phosphates ... .. .... . .01 ........................ .......... ................................................. ......... .. 

AS TO MARBLES. 

Properly following my report on limestone and lime, I deem a 
brief statement regarding marble in Washington apropos. The 
development of Washington's marble wealth has been as yet of 
but iufautile proportions, and in consequence but little can be said 
of it. However, I am prepared to state that samples that I have 
seen and tested have compared most favorably with the many fine 
Italian aod Vermont marbles, both of the sculptu ral and archi­
tectural varieties, which l1ave come µnde r my inspection dur ing 
several years past. I have seen Washington marble of close tex­
ture, variegated and of beautiful hue, and which I have found to be 
admissible of the finest polish, dress aud tool work. Especially 
pleasing to my eye and of value, in my opinio11, were sam,ples sent 
to tbe l':tate laboratory from the Skagit and Stevens counties. 

To me it was likenerl to the high class marble for wl1 icb SllllDY 

Italy is famed, as well as our own state of Vermont. The Skagit 
product I class a dolomite with hard and fine grain and strength, 
admissible ;,f a fine polish, and it is a durable and beautiful variety 
of the handsomest stone foTmation known to man. 

Qua11tities of different i-pecies, many of them of rarest beauty, 
have been found in Stevens county, where, I join in a congratula-
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tion I feel you will experience over the fact, that a full-fledged, 
prosperouR and progl'essive marble quarry and manufacturing 
equipment is in operation to-day. Many of these samples I have 
mentioned were the pure white, a white clouded with gray, and a 
grayish black, finely mottled with white. The majority, however, 
were of the clouded white variety, and tests made by me, which aro 
appended, are, therefore, with special reference to this last named 
variety. 

I mado first a microscopical examination of the Stevens county 
grayish black marble. The examination proved highly interesting. 
From it I pronounced it to be hard and very strong. My samples, 
when snhjected to the treatment, took splendid polish, assuming 
the smoothness of glmis shortly after the application of ordinary 
marble polishing materials. Dnller granul es, which I have beard 
complained of in this Rtoue after attempts at polishing it, I find can 
be dismissed if the poli!•hing proces has been done in a workman­
like manner known to arti~an:; m;e<l to this work. 

Next I put my samples under ohemical treatment. As a result, 
I found that they contained nbont 7. 80 per cent. of carbonate of 
magne ia, and another microscopicnl examination demonstrated the 
fact that two different kinds of grannies made up the stone, with 
different degrees of hardness. 

'l'bis observation, taken together with the fact that a residue 
remained after putting the rnarhle under treatment with cold 
dilute hydrochloric acid, which re;:,i<lue was easily soluble in hot 
hydrochloric acid, established the fact beyond perndventnre that 
the Stevens county marble is a dolomitic limestone und consists 
mechanically of a mixture of calcite grnnules (carbonate of lime) 
and dolomite g ranules ( double carbonate of lime and magne ia). 
The mechanical mixture of the two kinds of granules, by scrat.ching 
the Rurfaco and applying a drop of cold dilute hydrochloric acid, 
could be plainly seen by the naked eye. The calcite g1·anules are 
left in relief. A further residue insoluble in the acid exisu . I 
find the cause of the clouding of what would otherwise be a marble 
of snow-like whiteness to be due to graphite scales. The greater 
number and greater proximity to one another of the graphite scales, 
the darker the coloring. Graphite scales very thickly scattered 
through the cleavage of the Stevens county greyish black variety 
are accountable for the mottled appearance of that stone. I have 
seen in the purest white marble small scales of graphite which with-
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out the aid of the microscope would have remained undiscovered. 
Tbe specific gravity of the samples tested by me, and other inter­
esting information concerning these tests, I append : Specific grav­
ity, 2. 69. Weight of one (1) cttbic foot, 168.12 pounds. Also, 
the proportion of w:tter is 0.15 . The Loss in carbonic acid solution 
after.long exposme amounted to O. 9+. When I heated my samples 
in the muffle, a-side from an increased whiteness like that char­
acteristic of limestone under the same treatment, I could observe 
no change in the marble. When under tlie effect of a foll red heat 
I noted the appearancf: of the marble change to a mottled color, 
and shortly afterwards was not surprised to see the marble act . 
identically with limestone under like conditions. That is, it began 
to crack on the surface and edges, but the eracks penetrated but 
a little distance into the interior of the sample. Withdrawing the 
sample from the muffle, I immersed it immediately in cold water. 
The result was simply a corrosion of the edge ancl cracked surface, 
thus clearly establishing in my mind the general strength and 
worthiness of the 1un.rble for architectural purposes. I next dete1·­
mined, with the aid of a government machine, the crushing strength, 
using a bed cube, 1. 525 inches x 1. 540 inches (ht), giving 16,992 

pounds per square inch. Aud on an edge cube 1. 369 inches x 1. 339 
x l..J.20 inches (ht), giving 16,102 pouncls per square inch. 

I think these returns a practical demonstration of the value of 
the marble. I have had but little time to devote to this particular 
study, but purpose during the yea.r inquiring exhaustively into it, 
and if occasion demands of filing a suppltmentary report on this 
important subject. 

l\iIAl~UF.A.CTURING CLAYS. 

As different in character even as Washington's superb resources 
are her enormous deposits of clays, ancl as the modern demand for 
building clays is, and bids fair to continue to be, enormous and 
perpetual, I rank among our most generous gifts from nature our 
possessions in the way of clays capable of being manufactured into 
material suitable to the uses of artisan, decorator , potter, in fact, 
all known craftsmen from a bnilcler down. T herefore most partic­
ular I have been in my investigations into the character, values and 
clomain of these deposits. 
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My investigations, continued at every opportunity from the date 
of my commission as your state geologist, I must say have been re­
sultant in facts co11ceming Waghington clays of a most flattering 
description. In brief, I might Ray that in all my experience, and 
in n.ll my blspeotions of likP. nature made abroad, I have fonnd no 
such wealth of useful clay and in such striking, even singular va­
riety, as I bave aided in unea1·tbing in Washington, and developing 
and calling to the attention of the manufacturing fraternity here 
and elsewhere. 

A classification of these clays I give in support of what other­
wise might be considered by the skeptical too flattering an encomium 
t-0 what is really one of the state's most promising resources of to­
day. 

In ,vash ington are to be found many distinct varieties of clay, 
which properly treated, may be made to become merchantable and 
always, in these times, marketable products of the manufacturer. 
Among the most important I may mention clay for brick, both 
pre8Sed and rough, of the finest quality, as you may see by that in 
use throughout the state, all of home manufacture. 

Olay eminently well suited for the making of fire brick, tbe most 
valuable of all cla ses of brick, and for the Washington productof 
this character, I am glad to be able to say there has the past year 
sprung up a keen and growing demand. 

Clay suitable to undergo the treatment of the potter, and be ren­
dered into fo rms of usefulness peculiar to his art. 

01:iy that has been practically Jcmonstrated to be the very best 
for moulding into buildi11g ornamentation to be found on this 
coast.. 

Olay, tbat. given proper treatment, may be transferred into por­
celain and such ware, the like of which I know from per onal in­
vestigation will equal the famed wares of the Japanese and English 
in superiority of its quality. 

Clays for stoneware are aii good, and from what I have read, far 
more plentiful than any deposit on this continent or in Europe. 

Thus briefly have I informed you of Washington's Alla.din-like 
resources in the regard of which I write. 

CLAY .FORMATIONS. 

All clays are essentially silicate of alumin,a. As to color, they 
are 11aturally of yellow, blue or greenish hue. 1P ure clays are white. 
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Colored clays are the result of the several admixtures of the various 
substances contained within them. Clay possessing a high degree 
of plasticity is called "fat" clay. The opposite, or a clay possessed 
of no plastic qualities, is called "short" clay. This state's clay 
possessions compriRe all the varieties I have designated, and even 
more and new varieties, on which I am now operating, and which 
give great promise. Pure clay is infusible; that is to say, is not 
capable of being treated. But by admixture with lime, iron or other 
bases, becomes to a greater or less extent more kind to treatment 
and manufacture. Washiugtou's clay, because of her wealth of 
these required bases, as you must be aware, can be thus treated ~t 
small expense. I t is my opinion, developed from exhaustive inves­
tigation, that Washington pure clay ean be more cheaply rendered 
merchantable than can a like possession of any other country on the 
globe. In the manufacture of clay, that which is useful for fire 
brick, porcelain, etc., is known as refractory clay. The more refrac­
tory a clay is the more invulnerable brick manufactured from it is 
to fire. Washington refractory clays I find to be more so than any 
that have come under my observation. They are very valuable, 
and I look to a rapid development of these great refractory clay 
depos its. The appended analysis of fire clay made by me since my 
incumbency in office speaks for itself mo1·e eloquently than a pen 
could portray. 

Ao analysis from the Black Diamond fields, King county, stood 
2760 F. before fusing. 

(Analysis made May, 1890.) 
Silica........................ ................................................. ................. .......................... 57.50 
.Alumina.... ........ .... .. ................. ......... ... .. ...... .. .. ... ........... ........ ... ........... ........ ...... 34.87 
Iron oxide......... .............................. .. ....................................................... .. ......... 1.24 
Lime............. .......................................................................................................... .50 
Magnesia ..................... ......... . ..... ............... ........................................................ 1.00 
Alkalies .......................... ............ ............ ............................................ ................ .68 
Water...... .... .. ........................................................... ............................................... 4.71 

100.00 

An analysis from the Green river fields, Pierce county, stood 
2881 F. before fusing. 

(Analysis made June. 1890.) 
Silica....................................................... ... .............. .............................................. 69.71 
Alumina.................................................... .......... .......... .. ........... ........... ................ 18.89 
Iron oxicle.. .......................... ............................. ..... ....... ....................................... 1.44 
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Lime............................................................... ................... .. ............................... .85 
Magnesia .............................................................................................................. .. .15 
Potash............ ... .... ....................................................... ....... ................................ .19 
Soda ........................................ ·······"·················· ................................................. .88 
Lost by ignition ............. ............................................ ........... ,. ................ .......... ... 8.94 

100.00 

An analysis from Skagit county's fields stood 2800 F. before 
fusing. 

( Analysis m:ide June, 1890.) 
Silica............................... ............................................................... ...................... 49.78 
Alumina............... ........................ ... ....... ...... ... ......... .... .............. .. ..... ..... ......... 82.57 
Iron oxide .. .................................. ................... -.......... ............... .. .......... ............ 1.52 
Lime ....................... .................................................................. :.......................... .42 
Magnesia .......... ............ .............. ... .... ............................. ......... ...................... ......... 1.28 
Sulph. Lime............... ....................... .................................. .......... ..................... .. .10 
Carb. Lime ......................... ........... ......... ........................................................... .48 
Sulphide.................................. ........ ................................. ............................... .... ... .47 
Soda ..................... ... ........... .. ...... ........ ;:........................ .... .. ..................... .... ........ .. 1.10 
P otash.................................... ............ ........ ................................................... ....... .00 
W ater......... ......... .......... .. ................ ........................ ......... .................................... 12.88 

100.00 

CEMENT. 

It is cer tainly not the opinion merely, but the firm conviction of 
the writer that the near futm-e will see cement among the most im­
portant of Washington's productions, her deposits of Limestone and 
the industry of resolving them into one of the most valuable of 
manufactured products known to modern times. 

In discussing and demonstrating the new state's resources in this 
regard, it might be best that I should review seriatim her different 
kuown belts of limestone and other raw material from which a 
merchantable article can bP a11d is being made. ( See article on 
limestone and clays). 

IDSTORICAL. 

One of the mostvaluable products derived from the proper treat­
ment of the proper limestone, as is known world wide, is cement; 
.and the value and phenomenally growing demand for a variety 
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termed the "Portland" is as w·ell known. Washington, in my 
opinion, stands withont a peer in the constellation of states as 
regards her po:1session of limestone deposits from which the very 
finest of t.his "Portland" variety of cement can be manufactured, 
and t-00, with signal simplicity and success. 

Portland cement was first manufactured from limestone and clay 
and mud suitecl.to that purpo!'ie in England in 1824. I find Wash­
ington's limestone of even finer qnality than samples of the English 
variety inspected ancl t reated l.)y me in my official capacity. The 
variety takes its name from the very close resemblance it has when 
"~et" to the famous Portland dimension stone so long in use in 
nearly all building operations i11 Great Britain, both governmental 
and personal. In the preparation incident to the resolving of the 
limestone' a.nd olay into Portland cement, the raw materials in mud 
of equal quantities are intimately mixed. This mixture next is 
allowed to dry in the air and then is put tbrouih the process of 
burning in kilrn,. The kiln,1 are so anaugetl that alternate layers 
of fuel aud the mixture of the mass are introduced. Coke, both 
here and elsewhere where Portland cement is manufactured, lrns 
been found by experience to be best adapted as kiln fuel. After 
the mMs I have clescrihed ba8 been 8ubmitted to a red beat, it will 
be found to have assumed a yellowish brown color, ::rncl at :i higher 
temperature becomes of a dark brown hue. A white heat reached, 
the mass becomes grey. Now, if during the operation of manu­
facture these colors arc shown at the several stage,; of treatment I 
have described, the resulting product of tbi.;; treatment will be a 
cement that sets bard . A summarization of the procc!'lS I have 
described would be: P ortland cement or artificial tan be made from 
a combination of any limestones which will make quick lime. The 
stone, when treated as described absolutely must make the quality 
of lime I have named; when treated with any material that will 
form a clay or mud which under a heat will result in a chemical 
action between the two. 

LOCATION OF DEPOSJTS. 

In my researoLes in Washington' s limestone possessions their 
location and worth, I have found existent in many localities, 
limestone of a quality unsurpassed for the manufacture of this 
valuable product. 
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In conclusion, I rniterate my assertions as to the value of our 
state's possessions of limestone suital,le for the production of the 
very best article of cement known to modern times, and I close 
with an analysis of this cement which I made, and which was pro­
duced from Washington's limestone and clays. 

TABLE OF AJ..~ALYSIS. 

Wusltin«ton limcstono and clays \Result: Portland cei:nent. " · IQunlity: Very superior . 

.Element•. ;\·o. 1. No. ~. 

--------------------- ------ ·--
Silica a.nd clay...... ............................... ..................... .................... ............ 27 .16 

Alumina oxide.................... ... ...... .......................... .................................. 9.80 

Ferric oxide................. ............. ... ..................... ......................................... 2. 20 

Lime.................................. ........................................................ .. ............. 52.30 

Magnesia.................................................... ... .......................... ....... ......... ... 5.Gi 

Potash............... ............ ................ .. ................ ............................... ..... ....... .9i 

· Soda................................................. ........................................................... 2.40 

25.19 

U.40 

3.02 

53 .78 

4.28 

.43 

1.90 

Tota.ls............................... ... ...... .................................... ...... .. .. .... ..... 100.00 100.00 

CONCLUSION. 

I admit that brevity is a ratber prominent characteristic in my 
first report as state geologist. Without desiring, in fact refusing, 
to plead any extenuating circumstances in connection witb this 
featm-e of the report, I would call your attention to the fact that 
no public officer of tbe state has the area to look over, the mul­
tifarious duties to perform in connection with. bis inspection of 
such area, that I have as state geologist; and also to the fact that 
this office I have conducted, and the duties devolving upon me I 
have performed, singly and unaided. With the hope that you will 
bear in mind this fact, I respectfully submit my report. 

GEO. A. BETHUNE, State Geologist. 

• 
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ADDENDA . 

.ASBESTOS. 

Among the most valuable depos its found since my incumbency I 
rank asbestos. This was recently discovered by some prospectors 
in Skagit cotmty, near Hamilton, on the south side of the Skagit 
nver. I have had no opportunity to analyse the new found mineral 
except to demonstrate its utter incombustibility to my complete 
satisfaction . The quality of our asbestos is superior, the fibres 
being as firm as flax and easily separable with the fingers. It is 
of the finest quality, and I inspected some beautiful specimens of 
the "mountain leather " variety. Some of the product of the mine 
has been shipped to the city of Tacoma, and has been manufactured 
into useful fire-proof paint. 

GRAPHITE. 

In connection with the discovery of asbestos, I would call your 
attention to a discovery of graphite near Fairhaven, in Skagit 
county. Mixed with as bestos, gfaphite ( a carbon) has been dem­
onstrated useful and valuable in tbe manufacture of mineral and 
fire-proof paints. 

MOLYBDENITE. 

As illustration of the metallic variety. of substances found in the 
state, I would call your attention to a recent discovery of the above 
named rare metal. A large vein of it is undergoing process of de­
velopment in Okanogan county, .near the mouth of the Salmon 
river and its confluence with the Okanogan. I have made an analy­
sis of this cm·ious metal which I append herewith : 

Molybdenum................................ .......... ...................................... .. .................... 54.20 
Sulphur................ ........ .......................... ....... ..... ............................... ... .................. 86.19 
Iron............ ... ................................. ...................................................................... 1.20 
Gangue .................................................................................................................. 8.41 

Total ........................... '. ..... .. ......... ................................................. ............... 100.00 
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MICA. 

This office is in receipt of what I consider some very fair speci­
mens of mica. Stains ?f iron visible were accounted for by the 
fact that tbe samples were taken from the surface. These samples 
came from Skagit and Whatcom counties, and I think this find 
should be given careful investigation. 

CHROME IRON. 

In the Colville Indian reservation, Stevens county, a deposit of 
chrome iron has been found. This ore affords chromium oxide and 
is invaluable in the mannfacture of paints. Were the reservation 
open, this discovery would undoubtedly prove valuable. 

NICKEL ORE. 

F rom Clallam county I received a specimen of nickel ore recently. 
I am in vossession of no data concerning the proportions, and as a 
consequence the value of the deposit. The senders of the sample 
being desirous for tbe present of keeping thei1· discovery ~ecret. 

NEW COAL FIELDS. 

Coal discoveries continue to bP. made. Late and successful beds 
developed are those being worked by the W asbington Improvement 
Company in Pierce county. Under the able management of Mr. 
A. L. Horner, work on this fine property progresses splendidly. 

The Tacoma Coke and Coal Company, with A. C. Smith and 
W . H. Fife, of Tacoma, at the head, are developing a most prom­
ising lookjng bed of coal in the Wilkeson country, Pierce county. 

Governor Will Moore and George W asbington Yancy are devel­
oping a bed of superior coal in Skagit county, about six miles from 
Stanwood. 

J. F. Wardner and others have secured a large vein of fine look­
ing coal near Lake Whatcom, in Wbat,eom county, and work of 
development is being rapidly pushed. 

PESCHASTIN1S PROMISE. 

The opening of the present year looks most promising for the 
mines in the Pescbastin distl'ict, hereinbefore alluded to. Devel­
opment work is to be vigorously prosecuted, I am given to under­
stand, on many fine prospects, including the Humwng Bird, Golden 

" 
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Phmnix, Pole Pick and Culver claims. Tbe average working value 
of tbe OrElS from these claims is about $37 . 50 per ton. Much of 
this ore is free milling, and argentiferous galena abounds. 

SW AUK PLACERS. 

The placers of the Swauk bid fair this year to eclipse all former 
records as regards output of the precious metal. Some iuea of the 
purity and value of the Swauk output may be had from the ap­
pended computation, compiled from estimates of placer gold con­
tained i.n the magnificent collection of Banker Ben. E. Snipes, of 
Ellensburgh, this state : 

Sample. Weight. Value. 

:Ko. 1 .............. ........ . ... .............................. ...... .. .... 24 oz., 18 pwts., 10 grs ................... $325 00 

:Ko. 2 .... ................. .. ............................................. 8 oi., 9 pwts., 12 grs............. .. ....... 135 60 

No. 3 ................... .. .. ... ............................ .. ............ 3 oz., 2 pwts., 2 grs....................... 49 Cxi 

No. 4.. ..... ....... ...... ...... ............ .......................... ... 3 oz., i pwts., 8 grs..................... .. 68 70 

No. 5.......................................... .. ........................ 6 oz., 18 pwts., 4 grs .................... . 110 55 

No. 6 ............ .. .............. , .................. ... ..... ... ...... .. .' 2 oz., IS pwts.. ...... .. ........ ........... ... 46 40 

No. 7 .............. .. .... ........................ ...... ............... Small nuggets................. ............. :in 70 

CLE- ELUM DEVELOPMENT. 

Among the fine mines to be found in the Cle-Elum di.strict, to 
which I have also referre<l elsewhere, should be mentioned the 
Silver Dump, Silver Ki.ng, Madeline, Aurora, Mountain Sprite, 
Bald Eagle, Ida Elmore, Fortune, Cle-Elum and Hawk claims, on 
all of which ' a great amount of development work is to be done 
this year. Assays made by me of ores from these properties aver­
age from $30 to $45 per ton. 

COPPER LOCATIONS, 1891. 

Several locations on copper deposits have been made in the Cle­
Elum district this early in the new year. All are promising, and a 
vast amount of development work is promised upon each of them 
by their owners. Assays of Cle-Elum copper run as high as 35 to 
65 per cent. of that metal, with $40 to $53 per ton in gold and 
silver. 

/ 
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IRO.N LOCATIONS, 18Hl. 

Southwest of and abont nine miles distant from Cle-Elum, be­
tween Winimik creek anfl Yapai creek, some thirty-four Locations 
have already been made on iron deposits discovered there. Assays 
of the ore from this section rnn from 33 to 58 per cent. iron, with 
from $11 to !:\13 in silver t.o the ton (2,000 pounds) . Tbe lodes 
number six, are parallel, from fow· to eight feet in width, and are 
from twenty-six to thirty yards apart. 

COALS OF THE CLE-ELUM. 

The present year shoulcl witue~s the application of a great mea -
ure of development work on tlie coal deposits long known to be 
existent in the Cle-Elmn country. Coals of the finest quality 
abotllld in the region, and I am given to understand that the enlist­
ment of great capital bids fair to render resourceful this, one of 
the many valuable minerals to be found in the favo red Cle-Elum. 

SrG. S. 
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SUPPLEMENTAL. 

In connection with this repo1·t, and for tbe benefit of the state 
and furtherance of the usefulness of this department, I call your 
attention to the following facts, all too strongly impressed upon me 
dnring my first year in office : 

Fi?-st: The geological department of this state, properly con­
ducted and made capable of serving the interests-manifold and 
valuable as I have demonstrated them to be-for which it was 
devised, is hindered, and very materially hindered, from doing so 
by lack of sufficient funds to carry on this great work. 

Second: That in the early work of this department, a work that , 
I concede will take t ime to systematize, expense that possibly may 
not accrue in future years m t1st of necessity now be incurred if the 
state derive benefit from this departnient and the mineral devel­
opment, the fostering and furthering of which it was created to 
maintain. 

Thfrd: T hat bad our last legislature realized or known of the 
vast area of our mineral belts, of tbe e:q)ense incident to their 
advertisement to the world through the meditm1 of reports issued 
by authority of our government and for wbJch it bolds itself respon­
sible, and, consequently, so established this department as to make 
its work complete in detail, much more would have been accom­
plished since the establishment of this department than may now 
be placed to its credit. · 

Fourth: T hat through the medium of this department it has 
been practically demonstrated that the mineral development of this 
state is not at a standstill, but, on tbe contrary, with phenomenal 
strides is pushing forward and that another year will witness such 
a growth in both area and production of minel'al in Washington as 
will surprise even the most sanguine in the future of our greatest 
resources-mines and mining. 

Fifth : That because of this fact, as a natural sequence so to 
speak, moTe money will be needed to carry out the pmposes for 
which this department was formed tban is now requisite. 
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I have in my attempt at demonstrating the necessity of keeping 
apace with, fostering and furthering a resomce I feel is the most 
valuable we possess, set forth to you what I feel you will concur 
witb me are irrefutable facts. 

I have carefully conned the situation, and I have no hesitancy as 
a state officer, sworn, and under bond, in requesting tbat the ap­
propriation for the next two fiscal years approximate at least 
$25,000 each. 

GEORGE A. BETHUNE, 
State Geowuist. 
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MtSCEI.LANEOUS: 

Mount Rainier, the Olympic range, beaclwaters of the Yakima, new 
Natchez river district. conclusion of report on mineral wealth, 98., 

OF PLACER DEPOSITS: 

Corroborative proof of the eAisteuce of mineral, 98- F,arly history of 
placer miniug, 94-Recont clisc0Ye1'ies and their location, 95- Con­
clnsion, 06. 

Oult BUILDING STONE: 

The stone age, 96-Introductory, !)$-Strength and durability of 
Washington stone, 98-Methods of testing same, 97, 98, 99 - Conclu­
sion, 99. 

LDIES A>"'ID MARBLES: 

Location of limestone deposits, 100-Iutroductory to manufacture, 
100, 101-Mannfactnrers of lime, 101-Lime analyses, 102 . 

.MAB13LES OF WAST-IINGTON: 

Introductory, 102-M.icroscopial examinations, 108- Gbemical treat· 
ment, 108. 104. 
SIG. 9. 
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MANUFAC'l'OJUNG CI.AYS: 

State geologist's investigations and result, 104-Clay formations, 105 
-Analyses of clays, 106, 107. 

CEllE.'sT: 

Historical, 107, 108-Location of deposits, 108-Table of analysis, 
109-Couclusiou, 109. 

ADDENDA: 

Asbestos, graphite, molybdenite, 110-Mica, chrome iron, nickel ore, 
111-N ew coal fields, 111-Peschastin 's promise, 111- Swank placers 
112-Cle-Elum development, 112- Copper locations. 1891, 112-h·o~ 
locations, 1891, 118- Coals of the Cle-Elum. 113. 

SUPPLEMENTAL: 

Needs of department, inadequacy of first approp1·iation, needs of de­
partment in the foture, 114, 115. 

FOR COutrrESIES EXTENDED, 116. 



ERRATA. 

Page 15 -Concluding paragraph Washington coals, "Our bituminous coal contains a 
very large percentage" should read "a nominal percentage." 

Page 87-Assay for" magnesia" sh.ould read assay for" manganese." 

Page'.88- ln line ten (from top of page), "seventy-five tons of good-looking ore" 
should rencl "seventy-five tons of good-looking galena ore." 

Page 88- The Jasper lode-seventh liue: Tbe word" vein" should be omitted. 
Page 04-"It was away back in the sixties that gold waa found on the su rface" abottld 

read, "It waa awo.y back In the fifties," etc. 

Page 94- "It was away be.ck In t.he fifties that gold was found on the Skagit river" 
should read "on the Similkamcen." Note reference, Inst line, same paragraph, to "Skagit 
placers." This should read "Si milkameen placers." 

Page 102-In table of Hime aualyses, "Phosphates" shoulcl rend "Phosphorus." 
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