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I NTRODUCTION 

The basic importance of the mineral industries to the 
commcrci.al welfare of a nation has been strikingly em­
phasized by the recent war. With foreign sources of 
supply suddenly closed we wer<> forced to meet pressing 
war demands with the domestic vroduction of a large 
rnricty of ruineral resources. ':L1o many of these we had 
l)aid little or no attention previous to the war and the 
forced search for new sources of supply resulted in the 
discovery of many valuable deposits. Washington's 
most noteworthy contrjbntion wa~ the cliscovery and de­
velopment. of extensive deposits of magnesite in Stevens 
County. These have proven to be the largest and most 
important deposits on the coutin('nt and at the present 
time are supplying the major demand of the r efractory 
industry of the United States. 

The nccessi ty of eco11omi.c independence in mii1eral 
,\·calth is now appreciated and it is one of the aims of the 
Geological Sur\·ey to investigate and call attention to the 
mineral resources existin1 in the State. It is also the 
endeavor of the Survey to compile statistics of produc­
tion an<l to present them i11 such a manner as to he of 
tangible usc to producers ai1d those iuterestccl in the utili­
zation of our mineral wealth , while at the same time 
keeping confi<:lcntia] the data of indi,idual producers. 

It is the purpose of this repo1-t to present not only 
bare statistical figures for each im1iYiclua1 product, but to 
make new interpretations an<l to gi,,(' comparative p1·0-

duction ngnres to:r<'thel' with a discussion of the factors 
influencing the cban~e. . Descriptions are included of a 
uumb('r of mineral deposits, which arc now semi-dormant, 
but may be found "to possess a potential Yalne. 

The subj0ct mattPr of 1ho report has been brought as 
closely as possible u11 to the close of 1920. Statistical 
figures are complE,te up to the close of 1919. 



SUMM;\RY OF VALtt~; OF M !!l'ERAL PRODUOTCON OF WASIIING'l'ON FROM 1010 TO 1019. IN0.LUS1VE. 

Non-metulllc Products 1010 19ll 

Oonl . .. ....... . ......... $0,764,465 $8,174,170 
Oluy products ....... -. . 3.02~.8.54 2,861,758 
Portland c9111~nl . .. ..... 1.031,70·1 1,,JOO,S07 
Oroolto . . . . . . .. .. .... . .. . 642,00Z 1,345,551 
Sandstone . . . . . . . . . . . . . . . 438,681 301,$43 
Limestone .......... , ... . 36,186 :12,478 
Basalt ......... :. . . . . . . . (I.>) (b) 
Lhl1e . . . . . . . . . . . . . . . .. • .. 297,735 228,933 
Magnesite ........................................ . 
)llncru l waler~ . .. . .. .. . 12,5i1 H,654 
S11nd an/I gravel . . . . . . . 4S1.569 S10, 760 
Mlscellaneons . . . . . . . . . . . . .. • .. . .. .. . . . ........... . 

'.l'otnls .... .. ....... 1$15,609,657 1$14,77G,9G4 

Metallic Products 

Gold .. . ................. . 
Silver ................... . 
Copper ................ .. 
Lead ................... . 
Zinc ........ . ........... . 

•rota ls ........... . 

~SS.145 
JlO,SS(i 
11,0.'lS 
6S.1SO 

$847,677 
12!>,20~ 
30,776 
38,156 

$'.l68,UU I $1.o:i•l ,8-13 

1012 

i~. 122.572 
2,S,<;S,870 
2,012, 7f5-0 

HO,o.~1 
344 ,4i6 

20,370 
667,826 
23,.l,S32 

17,542 
345,280 

~l.J,295,145 

$080,96-l 
2ii4,3')_() 
170,lO'L 

5,732 

1913 

$9,00i>,362 
2.300,220 
~ SS3 •oo -, 1-10:iis1 

o(i() .~68 
62,913 

63'l,015 
178,045 

18,$3-1 
385,SS6 

0,520 

~17, lfJ:'i,010 

$600,275 
200,068 
147,683 

8,909 

$1. 120,214 I $1,0oa,1a5 

JOH 

$7,14l!,OS4 
1,800,491 
2,303,433 

72,079 
450,480 

IO,OOS 
1,068,042 

180,2()0 

28,777 
324,028 

2,HO 

'13,400,376 

$557,H3 
1<16,408 
10~.~7~ 

1,,55;, 

$800,767 

1015 

~.303,524 
l,{5-l,436 
1, 700,4\19 

2W,6S8 
(11) 
11,550 

1,452,809 
171,023 

11,703 
211,450 
36,560 

~10, 7114.332 

$80J ,410 
129.700 
178,062 
13,676 
30,363-

$74-1.033 

1016 

!j-7,155,317 
I ,SSV,57,1 
2,245,027 

I/O,S25 
(11) 
30,339 

754,831 
166,6'33 

5,362 
0,476 

3$7 .337 
39,034 

$12,473,475 

$577 ,0,:;5 
220.510 
050,676 
372,5iJO 
226,060 

$2,048,350 

1017 

$11,350 .357 
1,532.04:3 
2,367.046 

52,053 
(a) 
59,229 

3'18,331 
150,553 
783,188 

7,205 
199,565 

SG,001 

$16,927,030 

$4!)2,324 
2.32,632 
000,464 
SH,018 
121,948 

$2.289,281 

101S 

$1-1,564 ,445 
l ,3"2,t ,400 
2, 114,730 

65,203 
45,868 
99,99'2 

154, 205 
226,104 

1,000,700 
(a) 

332,141 
129,335 

$20,106,603 

~304,593 
310,003 
474 ,83,1. 
374,200 

3.537 

$1,407,356 

1010 

$10,007,733 
] ,S00,000 
2,668,509 

(a) 
(n) 

(c) 100,000 
(C) 175,000 
(C) 217,227 

1,4SS,JS4 
( 11) 

536,132 
(C) 100,0~13 

$18,288,018 

$252,662 
200,061 
469,593 
118,746 

$1,126,~2 

Grand 'rotuls . ... . ,~16,067,tlOO l$15,S.'l0.707 l$Hl ,Ho,350 l~1S,2'IO,<>J5 l1i14,2J0,H.5 1$11,536,365 l$H,ii2l,S2j 1$19.216.0ll l:1'-21,574,150 l$lll,il6,170 

(11) Included uuder ml~ce llnneous to coocwl figures of incllvldunl 11roduccrs. (b) Tnclucfo<l witb grnnlt•. (c) Estimated, In part. 
N.B.'l'be ,•1l.lue ot coke p roduced in bee-hive 0\12ns or us by-11roduct coke is not Included In the!!2 toluls. 
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'l.1he Mineral, Resources of Washington 11 

'l'OTAL V.\LUE OF MINERAL :PROOUC'I'ION BY COUNTT.ES FOR 1918. 

COUN'l'Y 
Non.metnls. 

ete. 

Adams . . . . . . . . . . . . . . . • . . . . . . . . . • •. . . • • • . . . . . . . . . . •• . . . . . • • . • . . . $10,000 
O~n ton ......•......•................... •. ...... , .•......... ·. . . 36.'i 
Chelnn • • . • . . . . . . . . . . . . .• . . . . . . .. . . . . . • . . .• . . . • . . . . . . . . . . . . . . . .. H , 400 
l'lollum ................................ . .................... . ................. . 
Clarke . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . ... tlS,9t2 
CowJJtz . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . . .. 27 .ro~ 
Doughts . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a ,4i.i 
.Ferry . • . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . 200 
(.;rn,s Ii11rbor . . . ... .. ....... . .. . . . .. . ......... .. .. .. .. .... .. .. 30,316 
l~hrnd . . • . . . . . . • . . . . . •. . . . . . . . • . . • . . . . . . .. . .. .. . . . . . . . . . . . • . . . . . 2,002 
Kiog ......... ... .. .. ... . ..... , . . . .. . . . . . . . • . • . . . . . . . . • . . . . . . . . • 6, IH ,!107 
KftRn11 • . • • • • • • • . . • • .. . • • • • • . • . • • .. . • • . . • • . . • • . . • . • . . • • • • • • • • • . . N,&10 
'Kittitas .. .. ........ . ...................................... , . . . . 5,275,b(H 
Kllrkitat ..•..••.•....•.•.....• •.•..............•.....•..... , . .. 7,420 
Lewis . . . . . . . . . . . . . • . . . . . . • . . . . . . • . .• . . . .. . . . . . . .. .. . . . .. . . . .. .. 479,5~0 
Llncoln ........... ........ ....... ... . . ... . ....... , . ........ .. .. 2,000 
Oknoogan . •. . . . . . . •• .• . . . •. . •• •. . . • • . . .. . .. • . . . . • . .. . . .• •• . . •. lll.000 
Pend Oreille . ... . . ... .. ... .. .......... ..• . . ... . .. .. ...... .... .. 3'-<l,n;; 
Pierce • . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . .. . ..•. .. .• .. .. . . .. 2.oc,-0,;;o;; 
i:,1111 Jtulll • • . . • • •• • • • • .. • • • • .. • •• • • • • .. • • • • • .. • • .. • • • . • • . • •• • • •• 70, ,;; 
Skuglt . . . . . . . . . . . • • . . • . • . . . . . . . •. . . . . .. • . . . .• . . . . . . . • .. . . . . . . .. J.090. 70,l, 
SnohomI,h ... ...................................... , . .. .. . . .. .. 2L,H02 
Spokane • . . .. . . . . . • . .. . . . . • . . . • • . . • . . . . • • . . • . . . • • . . . • . . . . . . . . .. i>t13,001 
~tovens . ... .. ... .. .. ... ... •. ... .. .. •.. .•. . • ... . .. ...• .. .•.. .... 1.2, ,!)11 
Thurston ...... ............ .. ............ . ......... , . .. .. . . . . •• -130,600 
Wnhkial<mo .... .. . .... ... .. ...... ... ........... .. . , . . . . . . . . • • . H ,;,'.?l, 
Wu lln Wnll11 • • . . . . . . • . . . . . . . . . . •. •• • • . . • . .. . . . .... . • . . . .• . . . . .• 3,832 
Wlutltom . .. . .. . . . • . . .. .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. ss:;,S77 
Whitman . . . . . . . . . . . . . • • . . . • . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . •. 3,450 
,nklm11 . ..... •. . .. .. . .. ..•.• .. .•. •.•.. .. . . . ... . . . . . .. •. .... . .•. 29,;oa 

Metals 

$151 
2-11 

40'J,012 

0.91,S 

2.1!73 

&1.717 
H . 73G 

3.000 

117,024 

10,0:W 

'folul • .•....•....•. .. ..... . . ... . .. . . . .•.. .•.. ..•...•• .. .• $10,6:l3.i75 $1,H0.412 
Non-metu l~ . ... .. ... . . . ........ •19,03.1,774 

I 
Ornod 'l'otal .. ................. 1 ~.J.113,107 

'l'hrre exists u lilll'crence In the U. S. Gr11loglcol Survey und State llln~ tns1wctor·s 
lol11ls for cool production ,luring 1016. ~'he Stt1t~ )line Cnl!Mctor·~ totnls 11·•r~ us•,J In 
the tnblo 011 1>nge 10. ro tbl~ smnmnry tho U. S. Oeologlcnl Survey totnl$ ore us~d. 
For this rcnson the two grand totals do not balflnce. 



FUELS(HYDROCARBONS) 
THE COAL l\11NING l.J.'\IDUSTRY 

By JOSEPH OANTELS. 

'r he coal deposits of Wa hington rank high among its 
important mineral resources and the coal industry is the 
largest sing-le producer of mineral wealth within the 
• tate. The general extent of the resources of coal is 
fairly well known; detailed information r egarding par­
ticular localities may be found in many of the publica-

tions of the National and State suneys. In the following 
pages a summary i. presented of the principal coal re­
sources and the mining industry. 

The coal fields of districts of we ·tem Washington 
extend from the international boundary on the north to 
Columbia River on the south in a discontinuous belt in 
·whatcom, Skagit, King, P ierce, Thurston, Lewis, and 
Cowlitz counties. A smaller field lies in Kittitas County 
on the east side of the Cascade Range. mall outliers 
of coal are known lo exist in Glallam and Stevens 
counties. Practically all of the commercial coal occurs in 
the Eocene fo1·mations of Tertiary age, although some 
Lower- :Mioce11e Ol' Oligoceuc coal-bearing sedimcntaries 
of r ela ti vc unimportance arc kno\',r:n to occur in Clallam, 
Lewis, and Cowlitz counties. As already indicated, the 
principal fields are disconnected, however there is some 
continuity in the King-P ierce comity area, and in the 
Thurston-Lewis county l'.lrea. 

Coals of all rank from ubbituminous to anthracite 
ar e found in the State. No true lignite is known to occur 
although some of the subbituminous coal of the south­
we tern areas approach lignite in character. However, 
these coals do not contain as much moisture, their fixed 
carbon content is lightly higher , and they do not clisin-
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tegrate as rapidly a· the lignite of the GTeat Plains 
province. The subbitu.miuous coals are generally found 
along the flank of the Eocene ar<'as near the foothills of 
the Cascade Range; the anthrncite coal, wher ever foun<l, 
is close to or within the Cascades, ancl the true bitu­
mi nou. coals occupy an intermediate geographic position. 

Sub bituminous coal is f oun<l in the Bellingham Bay 
diRtrict in W'hatcom Oow1ty; u1 the northern portion of 
King Connty in the ,·iciJ1ity of Grand Ridge, I ssaquah, 
Newcastle, ru1d Re11ton; and iu the Thurston, Lewis, and 
Cowlitz county lielcls with the exceplion of a limited area 
in the ('astern portion of Lewis County. The bituminous 
coals occur in ·whatcom Count.y near Blue Canyon, on 
Lake Whatcom ; in Skagit County near Sedro-Woolley 
and llamilton ; in King, Pierce, the eastern portion of 
Lewis, and in Kittitas counties. Some semi-bitmninous 
coal occurs locally in Pierce and in Lewis counties. An­
thracite coal has been found in Whatcom County near fue 
town of Glacier all(.1 in Lewis ComJty at the head of 
Cowlitz River near the sun1mit of the Cascades. The 
Clallam County coal is classed as bituminous; the Stevens 
County deposit is probably subhitumi.nous. The bitu­
minous coal may be diYided into two classes, free-burn­
ing and coking; the coking coals are found in Skagit, 
King, Pierce, Kittitas, and Lewis counties, but the dis­
tribution and coking properties are not uuiform. The 
changes iu rank from subbituminous to antlll'acite coal 
arc regarded as the results of metamorphi. m in varying 
degree. The dynamic forces which resulted in the uplift 
of the Ca:a;ca<lc range appear to have been the most irn­
JJOr tant factors Lu the alteration of the coal. 

Structually tbe coal fields of the 'tate show many 
marked types from the simple monoclinal basin of low 
djp and uniform scams to the complicated, folded and 
faulted areas in ·which the beds are tilted at high angles 
and the coal badly sheared and squeezed. As examples 
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of extremes, the "\Va. bington Union M:ine at Tono in 
ThurRton County, and the mines of the Wilkeson-Carbo­
nado-Fairfax district of Pierce County, may be cited. 
The mantle of glacial drift which covers a large portion 
of western "\Yashington effectively hides the undorlyin°· 
rocks and conceals the structure to such an extent that, in 
many of the fields, information can only be obtained from 
mine operation. I ntrusions of igneous rock occur at 
many places. All of these factors have had an important 
influence in the method of prospecting, entry, and opera­

tion of the mine of the State. 
The most common method of entry is by a drift, or 

un incline ; but one operating mine uses a vertical shaft. 
Tho topograph~r and the . urface cover of debris ltave 
in mo t cases determined the point and mam1er of open­
ing rather than considerations of future operation. The 
l'e ult is a laro·e number of shallow mu1e who ·e opera­
tio11s m·e confined at pi"esent to easiJy accessible coal 
above the general drainage level of the di.~trict. Some 
of the older mines ha Ye extendccl their opeta tions to deep 
levels, but these are the exception rather than the general 
rule. The immediate future will probably see an exten­
sion in depth of workings for mauy of the established 
operations. 

The methods of mining coal have been largely gov­
erned by the structure of the deposits such as the angle 
of dip, thickness of bed, character of the seam, presence 
of faults, and the like. The room-and-pillar method 01· a 
modification, such as chute-and-pillar 01· breast-and­
pillar, is generally used; the longwall method is employed 
at but one property. In general, methods de,•eloped from 
a11tbracite mi.Jung practice are common in the compli­
cated fields ; the u. ual bituminot1s minmg methods arc 
r epr esented in the others. :i\(ino pillars arc generally 
dram1 on a retreating system of operation. The mining 
is usually done by hand although a small proportion of 
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coal, less than ten per cent, is mined by machine. Ap­
proximately twenty-five per cent of the coal is '' shot from 
the solid." It is evident that the varying and high dips 
in most of the active fields arc not favorable for machine 
mining. The post-puncher typo of machiue appears to be 
most suitable for this work. The chain cutter type is 
rarely seen in Washington mines. Permissible and black 
powders share equally in the work of blasting down the 
coal with a lesser proportion of dynamite making up 
the balance. 

Movement of mined coal from the working face to 
haulage levels is generally effected by gravity. Sheet 
iron is used in places of moderate dip; gravity planes in 
low dips. Horse or mnle haulage is most frequent; me­
chanical underground haulage has not been extensively 
applied. Coal reaches the surface plant without transfer 
from the cars loaded underground. 

Practically all of the coal mined in tho State is given 
some preparation before shipping. In the Pierce, Thurs­
ton, and Lewis County fields simple screening without 
hand-picking or sorting is the practice at many of the 
mines. In the other dist1·icts of the State the coal is pre­
pa1·ecl by screening, hand picking, a11d washing. The 
steep clips, the character of the partings i.u the coal seams, 
the cost of underground 1abor, all l'I ffect the problem of 
preparation. Very few mines attempt to sort ancl pick 
waste undergrom1d; pi-actically everything mined to­
gethel' with il1e accompanying roof rock is sent to the 
surface plant. 

Sixty per cent of tho mined coal is washed; of this 
approximately 25 per cent is r efuse. The proportion of 
lump and egg coal produced is very low, the finer sizes 
such as nut, pea, slack or buckwheat malting up the bulk 
of the shipped sizes. These facts a1·e of vital importance 
not only in the preparation but in the marketing and 
utilization of the product. 
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Washing ton coat, on the whole, arc high ash coals, a 
general chanrnteristic of Tertiary coals of the Pacific 
Coast. This ash is usually found in the coals of high 
specific gnwity, which are generally designated a. bon? 
coals, and is so intimately mixed with the pure coal sub­
stance of the beds as to make cffectiYe separation com­
mercially impossible. A contributing factor is a large 
percentage of extraneous refuse which is not effectively 
removed in the ,rnshing proces es. The entire problem 
is under investigation by the U. S. Bureau of }lines and 
lhr College of Mines at the University of ·washington, 
and it i hoped that the results of the . tudies and test. 
now being made will lead to a bettering· of the grade of 
commercial coal enteriug the future market. 

The price of coal Yaries principally with the size. To 
a certain extent t]1e nmk of the coal, sub-bituminous on 
the one ha11rl and coking coal on the other, affects the 
price, but in the fo1a) analysis the cost of miniug and 
preparation, which may be the ame for a low grade as 
for a high grade coal, govem s the price at the mine. Tlii · 
is pmticularly true for King and Pierce coun ties which 
produce the bulk of commer cial coal. 

The -production of coal is g iven in the accompanying 
tables, which wer e compiled by the State Inspector of 
Coal l\[ines. Table l g ives the f>ntiro production of the 
., ta te s il1ce J GO; Table 2, a summary of production and 
value of coal and coke since 1900 ; Table 3, tbc produc­
tion by counties since 19) 2. It will be noted that the total 
reported production of the State is 83,4.31,736 short tons; 
that the average vfllue of coal at the mine ha, progres­
sively risen from $l.8B in 1900 to $:3.59 in J919; that coke 
bas corresp ondingly advanced from *+.90 to $ .65 with 
a p eak price in 1918 of$ .97. K ittitas, King, and Pierce 
counties in the order name<l are thf' pri11cipal producer .. 

T he bull< of the production of Kittitns Couuty come. 
from the mine of tl1e NorthwestPro Improvement Com-
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pauy, a subsidiary of the Northern Pacific Railway, 
whose output is used entirely by that road. The Wash­
ington Union Mine in Thurston Cou11ty is owueu and 
operated by the Oregon-Washing·ton Hailroad and NaYi­
gation Company as a supply for its needs. The oilier 
mines in the State are commercial ones. During 1919, 
sixty-niue mines reported proclnctiou; of these thirty-two 
p1·oduced mo,re than 10,000 tons each. Table + gi,·e::. the 
list of producers and data regarding their operations. 
Table 5 is a director~· of the operators. 

Most of the coal mined is consumed iu the State. 
Railroad, domestic, industrial, coke and gas manufactur­
ing, and bunker frade for steamships r epre cnt the dis­
tribution of the output. Alaska recciYrs a small propor­
tion of the out1)ut of the tate; ,·ery litUe coal is exported 
except as bnnker conl for stearuships. On the ol11er 
hand, a e011siclerable (Junntity of coa1, estimatecl to 
amount to 275,000 tons in 1919, is imported from British 
Columbia, most of which enters the Puget ound district 
from the Vancouver I sland collierie,;. Coal from Utah 
and Wyoming also is shipped into Washington antl is 
competing with the local coals particularly in the c011hal 
and eastern parts of the State. Exact figures showing 
the consumption of coal by different users in v,ashington 
are not arnilable. Fig·ures compiled hy the Unitecl State. 
Geological Snrvcy £or the cntirc country indicate tlrnt 
the railroatls arc the largest consumers of coal, using 
2 % ; the iron antl st0el industries use 15l/c i11 the pro­
duction of eoke; U1e domestic tracle about 12 7< ; e1ech:ical 
utilities, 67< ; fuel nt the milrns, 2 7< ; artificial gns manu­
facture, the ceruent aml th<' clay product industries each 
use less th,rn ] Sf ; e~-port. amount to approximately 7'f ; 
and the Trmainder i. used in general inclustrial consump­
tion. The for~oing ngnres probably do not hold for 
Washington but the)' are indicniiv-e of the trend of the 
coal inclu tr~,. 'l'he great use of fuel oil, the l\lectrificil-
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tion of railroads, smaller product.ion of coke, and limited 
use of coal in electric utilities in this State are factors 
which would affect the application of geneTal :figures to 
the local situation. The important fact is that the Wash­
ington product i. suitable .for all the uses outlined. 

The question of more effecfo·e preparation and utili­

zation of Washington coal is of utmost importance in 
dealing with the future. Economy and greater efficiency 
in the use of the coal must be looked to as the means of 
offsetting the high price of this necessary basic sub­
stance. The depletion of the resources and supplies of 
fuel oil iB turning the attention of users back to the for­
merly discarded coal, but the consumer has learned the 
lessons of efficient use of oil and he approaches the use of 
coal in a critical attitude. Some attention has been given 
tbis matter in the Northwest; the subject can be touched 
on but briefly here. 

The pr oduction of larger sizes of coal fo1· the domestic 
trade can be increased by more careful methods of mining 
a11d handling coal, but in the creening and ·washing pro­
cesses low-ash coal can only be obtained at a sacrifice in 
the quantity of lu111p and egg sizes. This means a g1·eater 
amount of fine sizes which must be absorbed by the mar­
ket at a fair price or the coal indust,ry will cease to at­
tempt to produce better grades of product. The fine 
sizes can be utilized by briquetting; by pulverization and 
use in the form of a spray similar to oil; by distillation 
to produce valuable by-products such as gas, tars, and 
oils as well as a Tesidue which can be used as a high­
grade fuel and for the direct production of gaseous fuel 
as in gas producers. From the efficiency standpoint, im­
provement in firing, combustion, and in the design of 
furnaces and heat utilizing appliances will materially 
help in solv ing the problems of utilization not alone of 
:fine sizes but of low rnnk coals. 
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From a local standpoint much work has been done in 
pu1verizing coal utilization by the Pacific Coast Coal 
Company and other organization. . Briquetting on a 
commercial scale has been carried on for many years by 
the same company, and it bas conducted experiments 
and investigations of small mechanical stokers uitable 
for domestic use. By-product coking is represented by 
the Lake Union plant of the Seattle Lighting Company 
where illuminatino· o·as, coke, ammonia, tars, and oils are 
produced. A plant for the low temperature distillation 

of non-coking coal is now in operation near Seattle by 
the Beacon Coal Mine Company. 

Industrial development of thG State is largely de­
pendent on an ample supply of fuel. The coal resources 
of vYashington are the largest of the Pacific Coast States 
and will serve the 11eeds of the community for many 
years. The important deposits are in most instances close 
to tidewater shipping pointi:i and to the principal cities 
and ce11ters of western Washington. All developed areas 
arc served l,y the principal transportation systems of the 
State. Growth in population, in industry and in trade 
lrnR usually bee11 related to coa l r esource., and it is safe 
to conclude that the grc,,t depo!-iit of coal in this State 
wiH be one of its greatest fuhuc assets. 



'l'.\llLF. 1-PROllUC'l'lON OF COAi, IN \\'A$BJNtl'fON, N ',O·IOHl, IN 1-HOR'I' 'J'ONS.• 

Year I Q.u1111tftl' I Year I Qunntlty 
I 

Ytttr Quunlily I Ycur Quant.It; 

I 
Y(!ttt (~uuntlly 

1$00, .•..••• 5,374 18i0 .•..•. 17 ./ti~ l&'-0 ...... ]4;;,015 1$00 ...... 1,263,6-"0 l!J(IO ...... 2,41S,03-l 

11-'Ql.' ..... ' t;,0()0 ]871 ...... 20.0(KI 1$$'1 ...... ]00,(JOO 1m1 ...... 1,006,2411 11)01 ...... !!,4!.Wl, 100 
]8(>'1/ ........ 7,(KMJ ll,72 ...... 23,00!l 11,$2 ...... 177.~fl lSO'l •. .. •. 1,140.575 l!krl ...... 2,li90, 7SH 
11,6,1., ..... , R.1~10 1~13 ...... 2'1,000 lAA.1 .. .... W,!)IIO 180,~ ...... -i ,20$,s:iO 1003 ...... 3,200. ltiS 
]S(JJ ... .. ... 10,000 1Si4 ...... 3() ,352 ')8$4 ... ... Jll6,V:jl! '~14 ...... l, 131 ,61JO lf)\>l ...... 2,00S,6.'33 
]i:6.i .. ...... lt,()(Mt 11'75 ... ,,. !J9,5(J$ 18S5.,, .. , :i,,0,2.:;o 1/<llj ...... 1,163.737 11111;; ...... ~.S-10,001 
166(, ........ 13,Ulkf 1870 ...... 11\1,~2 18$6 ...... 123.525 1~ ...... 1,202.534. )006 . . . : .. 3,t!J0,523 
Jl,;67 ....... 14,500 1877 ...... 121),8\lG 1$87 ...... 772,001 I 1807 ...... 1,3:lQ, J!)Z 1907 ...... :i, 722.~!13 
ls&; ........ 15.000 187$ ...... 131,000 1.~ ...... l ,2Hi,7i;() JS!)!; ...... J ,775,257 l!JI•~ ...... 2.9i7 ,4HO 
1!"/l9 ........ J0,20() 1879 ...... U2.006 1$SO ...... 1,0.'IO,S7& ~ ...... 1,017,607 llll~J ...... 8.J00 .639 

• F rom :.li ne rnspcctors' RC!)Orls, totals 1or 1800-lb'OI, iuclush·e. ttre Utken front U. S. l;L s. H~ports. 

,..,cur Quaullty 

-----
1910 .... a,070,000 
1011. ...... 3,5-18,822 
1912 ...... 3,346,tl4(i 
101!! ...•.. 3.831 .647 
1!114 ••...• 3,0I0.361 
l!ll5 ...... 2,4-00,:131 
11)16 ...... 3. 019.000 
11117 ...... 4 ,002.761/ 
191~ ...... 4,128,424 
1019 ...... 3,0o9,5SO 

'l'otal. ... S3,431.:!70 
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'l'AllLE 2-smnlAHY OF PlWUUCT10N FOH TJIE YEARS 1900·191!1. 

·rota ! Coal Averago 'l'ot' l Cokt .-\ \•erage 
YEAH Prorluctioo 'l'otn l Volue Value I'ro1luctl'n 'l'otal Vctluc ot 

in Short at lliine Per 'l'oo In l:lhort Vnlueo[ Coke 
'l'ous at Mine 'l'ous• Coke* Per 'l'on 

1000 ..... .. ... . .... 2,418,034 ~,425,002 $1 83 85,921 $176,012 S4 90 
]001. ... . .. ..• ..•.. 2.466,190 4 ,SoS,301 1 Oi 40,lOi 245,!)Q5 5 00 
100'2 ............... 2.690,789 5,300,&i-l 

I 

I 97 40,569 202,845 5 00 
1003 .. ............. 3,290,468 6,~.036 2 00 47,016 230,IISO 5 00 
1004.. ...... • ...... 2,9!)i ,633 5,60U02 1 fJO 46, 1i5 230,875 5 00 
1005 .......•....... 2,SJ6,90l 5.7i9,20!) 2 03 50,0i2 2,12,117 4 75 
1006 ...... .... ..... 3,200,523 6,021,157 J ' 3 4-l ,044 215,731 4 SO 
1007 .. .... .. . . .. ... 3,722,433 7,706, S90 t 07 49,798 00.S,250 6 IV 
JOOS ..... . .... . ... . 2,077,.[00 6,054,002 2 03 37,&n 20!1,595 5 iiO 
1000 .. ......... . .. . 3,590,6.39 9,2,15, 95 2 fl7 42,335 2-3'l,S37 5 50 
1910 ..... . ....... .. 3,079,569 10,266,400 2 5, 58,m 322,932 5 iiO 
l!lll .. .. . . .... . ... . 3.5-18,:J-22 ,507,:3,"' 2 44 40,301 233,948 5 Sl 
JOJ2 ... .. ..... .. .. . 3,346,046 S, 121,572 2 43 4 ,$89 2,0, i59 5M 
1018 ..... .......... 3,$31,6,1'; 0,06,1,362 2 60 75,7'.32 42j,6il'l a U2 
J!ll4 ... .. . ......... 3 . ()40 • 8(jJ 7 tl•l2,0~!1 2 85 7 ,;;73 <fi).1,126 5 1:i 
1010 . ...... .. ...... 2,409.3.~i S,393,o24 2 24 88,695 471.,752 i; 32 
1016 ............... 3,019,600 7,J;j,317 2 37 03, 722 4Si ,210 5 20 
l017 ..•........•... ·I .00~, 7S9 11,356.&;7 2 8-4 122,772 915.3~ 7 46 
rn1s ......••...... . 4,1:28,424 14,~,04,H;; 3 ;;3 H -1.349 1,20;;.2.;s 8 97 
!Oil) ••.••...•.. • ••• 3,01;9,580 10.997,783 3 60 65,332 50.i ,:iiiO S 65 

• Prior to ,oi; th~ total production and value o[ coke Is given tor tbe c·oke at the 
mines only. 



'l'.\BLE 3-PROUUO'l'ION Of' COAL JN W;\$JIINC:TON. 1~12-!VlO, J3Y COON'l'l};:.;, IN SHOR'l' 'l'ONS. 

OOUNTIES 11112 191S 1914 1915 1916 , 1017 1018 

:Ring ............... ....... ................... ····· .. 
KfttltitS ....... , ..... . ............. .... .......... . . . 
Lewis ... ...... . .......... . ........... . ............. . 
Pierce ..... ... ............... ... ................... .. 
Skagit . .. ...................... .. . ...... ........... . 

}1,050,9;).1 $1,S:;0,274 $1,012 ,61)7 ~SH,056 ~.2i5 $1 .3H,300 $1,331,001 
l,23j,090 1,880,500 1.237 ,f,G,I 870,002 l,316,il03 1,741.237 1, 78!),379 

127 ,IIS2 14$,502 87 .~;;s 78,Ml) J0(), 121 130,678 17'1,621 
7$11,320 832.272 633,SH 4SS,G03 583.10-2 600,()4{1 600,017 

........... .. ............. ............. ············· ······ ······· 1,000 5,697 
8t"lvens . ...... . . ................ . .................. . 
Thurston ...... ......... ......... ................ · .. 
,1111utcom ............. ·· .. .. ···· ··•· ·• ···· · · •· ·· · · ·· 

··········· ·· .... iis:;;$·· ...... . ..... . ····· ········ . ... ......... .. . ..... .. ... ·· ········· ·· 
136.478 112,180 112.000 165,006 201,688 271,406 

6,523 7 ,32,j 6,602 {J,255 5,083 4,8.U 4,603 

'l'otals ... . .. .. ..................... . ......... . ~ ,34{;, 0.IG ~3,S,'31,647 ~3.040,361 $2.~00,331 $3,0111.liOO U.002.100 $4,128,•124 

'l'otnl value .............. . . ................ .. ~S.12"2,572 ~0.005,362 $i, 142,0$4 l:'5, 39:3, 524 17. ir,;;.~17 Sll ,356,S..H $14 ,r,64.445 

1010 

$!)52,(132 
1 ,322,534 

120,iO-J 
3fYI ,641 

3,S20 
844 

212,730 
42,666 

~.O-'i0,5$0 

$10,007,733 
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TABLE <[-COAL MINING S'J'A'l'IS"l'lOS Fon 'l'HF. Y F. A H 1010. 

N,\l\lF. OF CO.\:IJ>.U.Y 

KfNO COUN'l 'Y-
Bluck River Ooal C'om11nny •. .. ...•.......•... 
Cnrhon C'ou l & Oluy Com11011y ..•..•...••••.• 
('entrnl Cool ('01111, llny ........ . ...... . . . ..... . 
Crunr Vnlley Cool C'ompnuy ................ . 
Cnmh•rlantl ('oa l Mining Corn1,nny ... .. .... . 
Penny-Re11ton Olo)· & Coat oo,u 1111ny ....... . 
De1u1y-Rrnton Clay & ('oat Oompuny ....•... 
nurhum l'oJll•ry ('01111111ny ............. . ..... . 
H ytte Cout <'om11any .. .. . . ................... . 
l ndinn lllnlng Comtlnny . .................... . 
.lollD McQuurl• ........ . ............. .......... . 
Ringley Con I C'o1111,ony .................. .... . . 
Nutionnl Cont Com11nny ..................... . 
Nort111rnstrrn lmprOVl"llltlllL l'cHn11u1t)· ....... . 
0%ark Oonl Mining Co1111)r1ny . ............... . 
Purilh• Coust Cont C:ornrony ................ . 
Pocrnr ('<>O~ l ('oul ('ott11uu1y ................ . 
Paeill c ()QUijt Coll! COlllflllll)' ................ . 
P udflt• Coast Coal ('om pony ... ............. . 
Pocuhot1tus ('out & Coke ('01111111ny .. .. ..... . 
Huvon Cont ( 'ompnny .... .. .................. . 
R"1tton t'o11l ('Qm[lnuy ......... .. ............ . 
RAnton ('0111 Com11any ....................... . 

' l'otu l• tor county ..................... .. 

f.:l'l''l'l'f'.\ S C'OUNT,-
Clt• ~! lmn C'oni c•om1111ny .... .. .............. . 
Judc1r,0 nih1Jll Coul & C"okt• ('OIUIUIU)' ••••••••• 
Norll.1w0 ~tcrn l wproveuwut ('orn1.111ny ..•..•• 
No1'lhW?~tt'r11 111111rovm)1~nt Comoon_l~ ..... . 

No. of 
Mims l 

2 

2 
1 
2 
I 
1 
I 
J 
1 
1 
J 
I 
I 
I 
I 
I 
l 
I 
I 

2U 

;! 
2 

Numo of )fine 

Olurk River ........ . 
t'urhon oncl Duly .. . 
o,u1Hl Rhlgc ...... .. 
Jones ............... . 
1-:11re k11 .. ........ .. .. . 
No. 1 Untl Shu ft .•••• 
Kumn12r .. .......... . 
Nos. J nrnl 2 ..••••• •• 
Uydr .. . ............ . 
rnrlioo •.........•.... 
~Lt-Qu,ul• .. .... ..... . 
Kru,gley ...... , ..... . 
No.6 ....•...•...•... 
l.l luwulhu ...... , . ••. 
Nu,..,y ............... . 
No. 11 .............. . 
l'orrl .............. . . 
Cunuon ............ . 
r~suqnuh .•.......... 
Po1,uJ1on tns ........ . 
Buvcm . . ..... ... . .. .. 
l{enton •.....•....... 
Slutlg~ 01111111 ••. . •••. 

tll• F:111111 ........... . 
Qt1•t>t1 •• •••·• ••• .... . 
No;;.iJ1111t1 ~ ..•...... 
No~. 2 l1 nd :1. ..•..••• 

'J'c')Wll 

Earlington .........• 
Bai•rw .............. . 
l$Sll(JU8.h ......... .. . 
Krain .. . ......... •..• 
Oumhcrlon.i ........ . 
1'tlylor ... .......... . 
Rumm, r .. . ..... .. .. . 
Durhom .. . ......... . 
Cumh•rlnn<I. . ...... . 
Near l!enton . . .•.... 
0"dnr Mouurnln ... . 
Kangl•y .. . ......... . 
Cmnhl'-rlnntl .... •. . • . 
Hlnwathu .......... . 
OuwlJ•rlllnll. .. . .... . 
lllnrk niumon<I .... . 
Nuw Cu~ll• .... . .... . 
Pnco~eo • .. •..•...... 
l ssaqunh ....... .... . 
Pnh11~r ............. . 
Ruvcnsdul~ .... . ..•.. 
l!cnton ..•........... 
R 0 nlot1 ..• •... . . .•... 

'l'ous of 
Coal 

l'.IJll)p0 11 

Sold to 
Ern, 

ploycs 
11,1111 

L o cal 
'r,·ude 

Used 
for 

PO\\ ~r 

Oh'gcrl 
l nto 
C'ok~ 
Ov ens 

'l 'otal I Total 
00111 Coko 

Pro,lue- Produc-
tion t ion 

---·---,---,---,---
3, •I(;{) 00/J . . . . . . . . . . . . .. . 4 .134 ........ . 

r;:;,no a.2001 r..<im ........ 04,1121 .... .... . 
4--1, 422 1 . 42i . . . . . . . . . . . . . . . . 45,841/ •.••. .••. 

742 . .. •. .. . . .. . . .•. ... ..... N2 ........ . 
10,300 48........ . . . . . . . . 10,H4 ..... . .. . 
17,!)!12 1,1,tiOO O. Zi\4 ........ 38,045 ••••..••. 

000 411 2i0 . . • . . . .. 9"...i •••••.••• 
rm. r.no 1s1 . . • • .. • • . •• . • • . . ~.o.m ........ . 
6:,1,7r,s 20-1 2,110 ....... . oo,757 ........ . 

l • !122 =·~,.~ I,. ,J1).-. 
27 . 7 11 

2:s1 ,u(J;; 
l fi0.(1(13 

:i, 307 
-11, (l(i;\ 
ll,. !58-0, 
4 ,013 

lln,t,;;1, 
(;, fil!J 

1 ,(ili . . • • • • • . . . • . . • .. 1.0.17 ••.•..••. 
2,:l:! I . . . . . . . . . . . . . . . . 2,!l!? I ........ . 

42 41\2 . • • .. .. . 2,410 .•.• .. •.• 
03 :nt1 . . • . . . . . 3.~I ..... ... . 

l(fl ' . ...... . 
2,(1(10 12.1,;li 
, .mm 2S,t.JO 
1 , (J()S t), .173 

!1-'>2 .•• ••••. 
I ii (l-1 
r,7 ]&I 

4 ,1)30 7 .NJO 
4/lZ .••••. " 

j .3!)ii ••. • ..... 
2; ,002 ........ . 

2;;3,()()2 •• ••••• • . 
1$1.072 ........ . 

M.388

1 

........ . 
421(1-1? ••••••••• 
0.(1(1" ••••..••• 
n,1G,,1 1 ••••••••• 

ll2.0i<:! •........ 
o.oo:. ..... .. .. . 

...................... . 1 .---- 1----1---1----1----
Ml • !!!iOi 3n.:r~.q 1r..,1-1!<I ........ 1 v:;2,o:i2, ........ . 

----- ----1---1---1---1---

0 12 ~:tum .. .......... I n:;2 (ijHI ....... . 
C.:. ' le F.h llll • • • • • .. • • • • • fl!. <J. 2.'~!J 2. 112 I\.IHCI 
ROSl)•ll. ..... .. .... .. 2:l(l,r,&, '4,3!11 H •. ll fi 
Ronald..... ... ...... 222. !-177 71>ll (, ,812 

1,(11:ll' ........ . 
Sll,317 ....... .. 

!!.W,ll44 ........ . 
~,:..:.~ 

l-.:l 
~ 

bj 
~ ,..... ,..... 
(,> -E· 
~ 
C 

~ 

~ 
l::) 
,• 
::::,-, ..... .... 
~ -;::, ::::; 

~ 
~ 

2.. 
~ 
c;· 
~ .._ 
V:) 
i::: -<'; 

~ 
~ 



1'.\UL~: 4-l'O.\I, Mh...:rNn ):;'l'A'l'lR'L'l CS FOR 'J.'llE \'EAR IOLO-Oonllnuctl. 

N.\ME OJ> C..:OMPANY 
I ,No. of 'l'ons of 

Shhn>ed 

Sohl Lo 
Jo:1n· 

ployes 
nod 

1,ocnl 
1'rude 

Osu<I 
for 

Power 

Oh'gcd I 'l'ol11I I 'l'olal 
lnto Ooul Coka 
(::oke Produt~ Produc-
Ovcus lion , ion I 

Mlr1''11 Nunw of i\Lln" 'l'own O<!nl 

------------- --------· --- ____ . ___ . ___ , ___ , ____ , __ _ 
l{l'J:'l' J'l'.\S l'OlfN'J'Y (O<Jntlnu2dl- I I 

Northw•stern lmprov,11nent Conwuuy • ...... I No. o ............. ... Roslyu... ........... Hl,461 28-l ,. 1~r; .....•.. 149,140 ........ . 
Northw•~ll'rn rm11rovc111N1t Oou1110.ny . ... .. . 2 No. 7 uml :-.o. 7 E,t. Ole J,;1u111 ............ 

1 
Wt,412 1.121) l>,117~ ........ 271.613 ........ . 

Northw~slern 11111,rovcmcnt Componi• • ... ... I Ch• Elum ............ 01~ Eluru. . . .. .. .. .. . ;1;;2 10,1 ........ • . .•• .. • ,105 ..... ... . 
Hosli•n 011st'l1rlc C'oal L1om 1111ny • . • • .. . •• • • . .. • 1 No. 1................ nonnld . . .. . ..•..... . 

1 

·16, JIS 1, 121 :;.is .. . .. . . . ~s.ooa ..... ... . 
RORl)•n Cnsund0 t'ool Compnny . . ............ . 1 No. 2 ... ............ . Ron,tlrl......... ..... tll).103 ........ 1,0.'l(i .•...... lil,$29 ........ . 
lloslyn Coul & \Joke Coml>llDY ............... , l Plant ................ Lnkerlulc. ........... 7,UlYJ • . •••.•• !)2 ........ 7,791 ........ . 
lloslyn l"ltel Oom1,1111y ....... . ................. 1 1 No. l .... . ... . . ... . .. B eekman............ rn,240 1.112 0,00'2 .... . ... 50,55-1 ....... . 
Uoslyn Fu•I ('om11a11y ........ . .. .. . . .... ...... j J No. 2 ................ Ueekmnn ............ 1 S0,0:l0 11 2.71\1 ........ ~'2.SO'! ........ . 
Roslyn J<'u•I Oom1lnny ......................... 1 No.a ................ 1,nkcdnl.. . ...... ..... (l6,2~ll 3 1.70.f ........ 67,0&5 ........ . 
Roslyn Fu!I ()Om(HUIY . .. . • • ... • • .. • • . • . • • . • • • • I Sunllllll....... ...... Olo EIUJJJ............ 1,200 170 47 • • . • . . • • , .~2(1 ........ . --- ------- - ------ -------

1,F. WIS ;;~~~l':: county ................. : ...•• _ 1_1_ ....... . ...................................... 

1

1,241,0JS lll.136 (l2,SS0 ~ 1,32'2,5;!-t ~ 

()(>_ntralin Oool Mining' Compnny. ... .. . .. .. .. . . 1 Emprel!S ............. Centru.1111... .• ...... . 1.45!\ ... .. . . . 270. .. .. .. . 1,728 ........ . 
-P'ord'~ Prairie Coal co,n1inny . . . . . . . . .. .. .. . . 1 Fonl's Prnlri~. .. . . .. Oenlrnliu ........... • 1 7 .052 1,4:!6 1, 1&6 . .• . .. . • O,&H .. ...... . 
Mendota Coal & Gokc Col)lpooy ............ • 1 1 No. 1.... . ........... Mendo lu . . . . . . . . . .. . 28.455 $1 4,440 . . • • . . . • 3,1,24(1 .......•• 
Jl!ouur~h Ooul Mining {'ornp11ny .............. 1 Monarch ............ 1<011lnh......... .. ... 1S.701 115 ~6() . ... .. .. 10,270 ..•••..•. 
i\lountnin Cool C'orn11uny. (Fo1·11wrly Pho•nlxl 1 Ladd .... . ........... Lndd .... , . .. . .. .. ... :J,155... ..... !?.18. ... . ... 3,373 .... ..... . 
Qlym11i11 l'onl ~lining Gompuny . . . . .. ... .. ... • I Pnckwoo,1. .......... Packwood... ........ 1$,56,'! l!ll 600. .• .• •. . 1.1,Sofl .. ...... . 
J'urrnc lt•rl Ash <.'0111 Oom1mny • .. ••• ••••. ••.• l Shclclon ............. Ohebuliij... .. .. .. .. .. 1,H!l !~l7 1,201 ....... . 3,320 . .... .. . . 

( Fornwrly Rh•hlon) 
Su Ir.Dr Vull•y Ooul Comnuny ................ . 
S1111t>rior l'oul Cc,mpuny ..................... . 
Victory Coal Uompnny . . .. . .. .. .. .......... .. 

'l'ntuls for counl)' .............. ... ..... . 

Pnrnc~: cocrn'l'Y-
uarbou 13 ill Coal Coru1111ny 
Fairtnx Mine , lnoorr•oruted 

10 

0 
1 

Su Ir.er Vulkr ...••.. · 1 Ocntrullu ....••• , •••• 
NQ. 2 ................ (.)hehtlllS . ....... . ... . 
Victory..... ......... Ocntralla ........... . 

3.J 
2:i.,10;t 
S.HJ.J 

107 ,2.1l 

Carbonado ......... ·I Carbonado ....... ... I 151.GSii'I. 
Fairfax ............. Fairlox ..................... . 

3,3001' ....... ·1· ...... . 
ll,S72 ............... . 

6)6 .. ............. . 

10.flJ.1 

1,518 
227 

. ~.:ws1 ....... . 

10,2871 3:/HI 
1,000 11, n;; 

3,4(1(), ........ . 
20,307 ........ . 
8,7$'.) ........ . 

12(),40'&1 . . ...... • 

163,8231' 
Ul,661, 

172 
ia,565 

~ 
~ 
~ 

t;;..., 
~ 

-c,:, 

s:::i ..-... 
::::,;:; 
~ 
'J) 
c::, 

-ci 
~ 
::r., 

C ._ 
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TABLE ,I-COAL ~.CTNTNG S'l'A'l'IS'l'ICS .FOR THE YEAR. 1919- Conttnued. 

NA.MF. OF' CO)JPANY 
No. of 
Mines ' Name or Mine Town 

Tons of 
Ooal 

SblPJ.led 

Sold to 
Em­

ployes 
and 

Local 
'l'rade 

used 
for 

Power 

Ob'gccl I Total I Tot. al Ioto Ooal Ooke 
Ooke Produc- Prodac-
Ovens tloo tioo 

--- ------------------1---1 I ,-----,----,----,---,----,----

PIERCE COUN'l'Y (Oontinuecl)-
Pacltlc Coast Coal CoUJpany ....... . ......... . 
Pierce Oouoty Coal OOmpany ............... .. 
Wilkeson Coal & Coke Company ............ . 

Totals for cou.oty ..................... .. 

ST<AGl'I' COUN'rY-
Cokednle Cont Com1Mnl' ............ . ........ . 

'fotnl~ for county _ ................ .. ... . 

S'l'EVENS COON'fY-
Colvllle Valley Coal Oompnuy ............... . 

1'otals !or count; ....... .. ............ .. 

'!'HURSTON COUNTY-
Wnshini;ton Union Coa l Company . ........ . . 

Totul.s for county 

WHA'l'OOM OOUNTY-
Bullingham Con I Mines .. .. ................. .. 
Gian Echo Coa l Comr,any .................... . 
Whatcom County Coal Oo1t11Hwy .......... . 

1 
8 
1 

12 

1 
1 
1 

llurnett ............. , Durnett. ....... .. .. . 
Nos. 7, 8 and 10 . . ... Morristown .... .... . 
Wllkf son ......... . .. W llkcson ........... . 

Cokedale ............ I Cokerlule . . . 

00,712 
44,756 
23,357 

1,481 
3,050 

51)1 

0,9161 ....... . 
5,270 . ..... . . 

36,92,1 

90,1091 ....... .. 
53,076 ........ . 
60.87Z 22 .151 

310 ,5101 7 '7671 24,3821~, 897,&lll 35.~ 

3, 7911~:.:.:.:..:.=1~1~·,:..:..:..:..:.. 
............ ... , ....... , ................ ....... , 3, 701 Zl>; ........ ........ 3,820 ....... .. 

--- .-------------
Valley ............ ··· 

'l'ono No. 1. ......... I '.l'ono .............. . 

B ellln1:ba01 ......... ·1 DclUnglH,m ..... . ... . 
Glen Echo........... Near 13clllnghnm . . . . 
Blue Canyon........ Blue Coo yon ...... . . 

184 

13'1 

10, 

101 

1001 .. .. .... 844, ...... . .. 

700l . ... · .. . 844, ....... .. 
-----1----,----,---,----,---

205. 705 1,6&9 6,3661 ........ 1 212,7301 .... ..... 

205 . 701.il 1.()59 1 5,3001~1 212,1sol=:-:-:-:-
--- --1, ,----,---,----,---

34. U21 4.3321 3,oti!), ...... .. 
.. ... . ... 240 ... - .......... .. 

543 •••••• •..• .••••.•• ••. ••• 

42, 103, ........ . 
240 .. ... ... · 
543 ..... , .. . 

Totals for county ....................... J 3 - -

1'0TALS FOil STATE ............ .. .............. l-71-1 .... ................. ..1. ............. ......... 12. 744, 30,~, so.ml 179,8831 54,9s2ls,ooo,6&ll 35,SSS 

84.()05 4,572 3,6.59, ....... . 42,SS6I ......... 
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NAl\lE OF CO.MPA1IY 

KJNO COUNTY-
Dlnc:k River Oonl Oom11nny ............. . 
Carbon Cool & Clay Company ......... . 
Curbon Coal & Olay COn)J)aUJ' . .... .... . 
Central Conl Com1Jany ................. . 
Orune Vullcy Coal Oompnny ........... . 
Cwnberlnn!I Cool Mining Company ... .. 
Denny-Renton Cluy & Oonl Com1111ny .. . 
Denny-Renton Olny & Oonl Oompnny .. . 
DurhRm Oolllcry Company ............ .. 
Durham Oolllery Company ............. . 
Hyde Coal Company . ................... . 
Indian Mining Oomt)any ................ . 
.rohn McQuntl~ ........................... . 
Nortbweslern lm1irove111ent Oomvuuy .. . 
Owrk Oonl Mining Company .......... .. 
Paclnc Coasl Cont Compnny .......... .. 

Pucillc Ooasl Coal Comrony ...•..••.... 

l'nclflc Const Oonl Comunny .......... .. 

Pncillc COOijt Con\ COI\IJ)t\Oy ........... . 
Poca ho.ntaR Coa I & Coke Coml)nny .... . 
Renton Con I Con11111ny ............... ... . 
Western Ookc & Collrrics Co11JJllUlY ... . 

KIT'J'TTA$ OOON'l'Y-
Olc Elum Ooal Company ............... . 
fnd~p~n!lenl Colll & Coke Compuny ...• 
Northwe.~tern Improvement Oompuny •.. 
Northwestern Jmurovemenl Oompaoy ... 
NorthwesLern lmrrovomPnl Company ..• 
Northwest•rn rawro,••meat Company •.. 

1'Al3l.,J, o-DlREC'l'ORY Oil' COAL MlNEl:l, llll!l. 

Name of Mine 

Blacl; R!,•!!1' ........ .. 
Cnrhon ............. . 
D11ly ................ . 
Orum! Hhlg• ....... .. 
Jones ............... . 
J,ureku ... .......... . 
Shull ....... ..... .. .. 
Kummer ............ . 
No. 1 ................ . 
No. 2 ............. . .. . 
Ily<lc ............... . 
Jones Bros ......... . 
McQuu<lc ........... . 
Rinwnthn .......... . 
Na,•y ............ • ... 
No.11 .............. .. 

Com1rnny Postofllc• AdtlrtS$ 

5th nncJ Weller Sts., $sol.lie, Wu.•11.. 
Bayne, Wnsh ........................ . 
13oync, Wu~h ...................... . 
S•eur!Ues llldg., S?altlc, Wash .. .. . 
F.nnmclnw, ·wnsb ................. .. 
0111nberl1111d, Wnsh ................. . 
Hoir• 131<lg., Senttl~. Wash ......... . 
Iioge Jll<lg., l:;•uttle, Wash ......... . 
'rocouut Ulflg. t 'J1at·o11ut , \V11sh .... . 
'l'acomu m,1g., 'l'ncon111, Wush .... . 
T,. 0. Smrth Bldg .. Srottle, Wash .. 
273i S4lh Ave. So., S~uttle, Wash .. . 

Mine Postolllce 
1\tldre~s 

Jlallroud to ll!lnc 

ltcnton .............. PacUle Coast R. R. 
Bayne ............... N. P. antl Mllwnuke~ 
13t1ync ...................................... . 
lssiH11rnh... .• . • .. .. . Northern Pnclflc 
Enumclaw. . . . . . . . . . . None 
Ouinherhu1d......... Northern -Pnriflc 
Tnylor ..... .. ........ Puclilc Coast H. R. 
Ulnck Diumon,I... ... Pncfflr Coast H. R. 
Durhum ............. N. P. and Mfhnrnkc1• 
Durham ................................... .. 
Cumbcrlanu......... Northm1 PaciOc 

Northtrn PnclJlc Bldg., 'l'ucomu ..... l Durham ............. Northern Paclllc 
Renton, Wnsil .............................................. 

1 

............. .. .. .. ... . . 

Oumllerlan<I, Wosh ..•..............• Oumberlund ......•.. N. P. 1111d MIiwaukee 
L. 0. Smith BJilg., S•uttl~. Wush .. Dluck Din111011,1 ...... Paclllc Coas;t R. R. 

Ford ................. L. 0. Srnlth Bhlg. , Sent tie, Wnsh .. Ne11 Oustle .......... P11clflc Coast B. Lt. 

Cunuon ....... ....... L. 0. Smith l311lg., Senttlo, Wn8h .. Pucosco ............. Pncrnc Ooost R. R. 

Issnquuh ............ L. C. Smltll B)(lg., S•oltle. Wosh .. JSllnQunh ............ Northern Paclllc 
Pocuhont>ts...... •. . 1>111111cr, Wos/l ...................... , 1>111mer. • . .. .. • . • . .. • Northern P1wlllc 
Renton.............. i-:tectrlc Ill!lg .. S1'11tlle, \\' ash....... .Renton. . . . . . . . . .. . . • N. P. und P. s. };. 
Snoqualmie.......... Arctic lllllg., Seattle, Wash......... I>rcslon.. ... ... . . .. .. North!!l'u l'aclflc 

Cle f:lurn ............ Ole Elum, Wosh ........... , .•....... Ole Elum ............ North•rn Puolftc 
Que~u ................ White Bldg., Seultlc, Wosh ......... Ole J,hnn ............ North!rn Pncmc 
No. o ................. Norll,•ru P11riflc Ille.lg., Tucotno .... Roslyn ............... North•rn Pacific 
No. s.... .• .• .. . . . . . . . Northern T?aelllu m,lg., 1•ncom1t ... · 1 J~oslyn........ .. . . . .. North•m Pacfflc 
No. 7..... .... . • . . . . . . North0 rn "Pu~111c 131<111 .. 'l'aeomo. .. . Ole Elum............ North~rn Poclflc 
.No. 5 ..............•.. Norlll"m Puclllc lllllg., 'l'nromn ... . C,11• E.111111 ............ NorLh•rn Pu111flc 
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·rABLF. 5-DfREO'l,'ORY OF CO,\l, MlNF.R. l!)J!)-Conti1\uOa. 

NAM~~ OF COMPANY 

Kl'l"flTA8 OOUN'l'Y (Conllnue<l)-
Nortt,weHern Improvement Com1J11nr . . . 
North\\P&tern rm1uovemcnt. Com11a11y .. . 
Northwestern lmt)tovement Oomponi• .. . 
Hoslyn 011scutlr Coal Conwnny .•..•..... 
RMlyn Oo~rotlv Coul Com11uny ........ .. 
Roslyn Fnel Compnny .. , ............... . 
Hoslyn i>uel Corn pony .................. · 1 
Roslyn Fuel Oompauy .................. . 

LF.W!S COUNTY-
Ford~ Prnlrl~ Coal Oom11any ........... . 
.\lcndoto Coal & Ooke Co111pnny ....... . 
)!on.irch Co111 .\lining Comouny ........ . 

l\Iountoln Cool Oompnny .............. .. 
01>,ni>hi Cool Mining Oompun)' ....... . 
Pnriftc R•d Mh Oonl Oompnny ........ . 
Salzer Volley Ooul Compnny ........... . 
iiup~rlor Conl Comµuny ................ · 1 
Victory Coal Com1111oy ................. . 

P IF.JtC'II COUN'.L'Y-
vnrbon Hill Ooul Company ............. . 
Citrbon HIii Coo l Company ............. . 
Curbon Rill Coul Oomr111uy ............. . 
Carbon ,Hill Coal Oom1u1U)• ............. . 
Cnrbon ·0111 Oonl Oom11oni• ............ .. 
()urbon Bill Ooul Ootn1llmy ............. . 
Folr!ax Mine Oo.rnpony ................. . 
Pnclfic Const Cool Compuny ........... . 

l'lerCi' County Oonl Compnny .•..•.•...• 

1
1 

Wilkeson Cool & Coke Com11nny . ...... . 

Nnme of Mlne Company Postomw .it.ldrcss 

No. 2 Ronu Id. • • . . • . . North~rn T'11cmc Ulrlg •• 'l'ucom,, .•.. 
No. a Honul!I........ Norl'hern Pnriflu BMg., 'l'aconrn .•.. 
No. 7 Extension..... Northern Pnci6c U11lg., 1'nl!omn .•.• 
No. 1 ................. Ho~lyn, Wnsh .............. . ... .... . 
:-lo. 2................. Roslyn, Wu$h ...................... . 
No. t.. ... .. .. ... .. .. . Whit~ Hlc1g .. $eat tie, Wash . .. ..... . 
No. 2.. ............... Whlto 81,IJ:" .. $~ottlo, Wush . ....... . 
No. 3................. Whltf llldg., S211tt1r, wo~II . . ...... . 

Forcl's Pruirl~ ....... c~ntralfo, Wa.•h .................. .. 
No. l ................. Ccntrnlh1. Wash .................. .. . 
Monurch ............ . o ~ntrulio, WnMh .................... . 

Ln,ld ................ Mfnerol. Wosh ...................... . 
Put•kwoo<I... . .. .. . .. l'flll rulfa, Wush .................... . 
Sheltlon..... ......... 'l'ucomu, Wosh ..................... . 
Solzor Vnll~y..... ... Cl?otrolia, Wash .................... . 
No. 2 ................. Oh~br,lfs, Wu~h .................... . 
Vlctori• .............. Cenlrnlln. Wosh .................. . . . 

N•wNo. fl .. .. . ... .. .. 011rho11n,10, Wnsh ....... , .......... I 
Wlogote ........ ..... Curhouullo, Wn~h ................. . 
Douty ............... Cnrbonuclo, W11sh .................. 
No.o ................. Ot1rbonoilo. Wash .................. 
No. JO ........... ..... Cnrbonaclo, Wush .................. 
M.illor ................ Ourbonudo. Wnsh. , ................ 
Fnlrfax .............. 'rocornn, \\'ash . . . .... . ... ........ .... 
Burnett .... .......... L. 0. Smith 131,lg., Seattle, ·wush ... 

No. i Winsor ........ Splketon, Wash .............. . ...... 
Wilkrson ............ Wll.lceson, Wnsh ..................... 1 

?.lln~ l?osi-omce 
Address 

Ole Elt1n1 ... .. ...... . 
01,• Elum ..... .. . ... . 
Ole .E.iu111 .......... .. 
Cle Elum ........... . 
Ole .Rlnm ........... . 
Ole EluUl ........... . 
Ole Elum ........... . 
Cir 1'":lum ........... . 

Ornlrulln ... . ....... . 
l\Ccndota ....... . ... .. 
Ro11h1h, ........... .. 

l\Clneral ••.•.......... 
(lm1trttllu ..........•• 
Oh•halls ............ . 
C entrallo ........... . 
Ollehu,lls ............ . 
Centn,Ho ........... . 

011rbo1111110 .......... 
Oorbouudo ........ •. 
Ouruonu,10 ........ •. 
011rl>onntlo .......... 
Ourl>onado ........ •. 
Curbona,to .. ......•. 
F'nlrfl1x ........ .. .... 
Burnett ..... . ........ 

S1>lketon ............. 
\\'ilke~on ............ 

Raitrou() to Mine 

NorLh• t11 l'ncillr 
Northern Paellk 
Northern -Pocftlr 
Northe.m J>aciHr 
NortMrn Pacific 
Northern -Pnclftc 
Nortl1!!l"n Pacific 
Nort.h !!' rn Pacific 

P. S. & W. R. R. 
Northern Pacific 
Eastern Hulhn1y & 

l,runbf r Co. 
l.tilwuukee 
Northern T>aritlr 
N. P. anti fl. N. 
Noue 
Northern -Pa.c·lllf 
Nort lwru Pucllle 

North~rJ1 Pacific 
Northern Paclflr 
Norl h" rn Pu clftc 
Norlhe.rn P1tclftc 
Northern Pnclftc 
Norlh~rn J'uclftc 
Nortlum1 Pucltlr 
Northern Pncillc 

Northern Pnrlllc 
Northern -Pncillc 

t-.:) 
00 

bj 
~ .,_ -~ ~. 
~ 

~ 
c::, 

t-:> ..... 
--t 

~ 
~ ,.,, 
::::,., ~-
~ .,..,_ 
g 
~ 
C1) 
c::, 

~ .,... , 
2 ...... 
~ 
J 
C1) 

~ 



'l'A.BLE .;-l)JRF.CT ORY OF COAL MINES, 1010-ConUnued. 
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,\<ldrrss 

--------- ------ I I 11- - ------

ST{, \ Of'J' OOUN'l'Y- I 
Cok~(ln le Cool Compnny . . ............. . 

1 

S'l'EVENS COO~"l'Y-
Oolvillr Volley Coal ('orn1i onr ......... . 

'l'HURS'l'ON OOUN'l'Y- l 
Washington Union Con! <'omnony ... .. . 

WHATCOM OOON'l'Y­
Uellinghnrn Coal Mining 0ompnny .. . ... 

1 

Cokednlr ... . ... .... . 1 S0 <iro Woollry , Wll 8lt . .. .. .... .. . .... 1 Hr<lro Woolley ... .. .. I Orr nt Northern 

Colville \7 oll•y ... .... 1 Vnll~y. WoPh. Valley ............... I Orrnt Norlhr rn 

Tono . . . .... ....... . . I '!"0110, Wn~h . ... ........... .. . . ..... . I 'l'nno . . . . ......... . . . J OrPnl Northern 

Ue!JJngltnm ..... .... . 1 Srnlloar<I Tilllg . • SenlLI• . W11s1t .... . 1 Brlllnghn111 ..... ... .. 1 Mllwnnkee 
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THE COKING INDUSTRY 
By JOSEPH 0ANrt:I.S, 

DISTRIBUTION' OF COKING COALS. 

The coking coals of the State are founu in a belt ex­
tendjng from Skagit County on the north to Le,vi.s 
County on the south, along the western foothills of the 
Cascade Rang-e, and in a limited belt on the east side of 
the Cascades in Kittitas County. The distribution is not 
continuous in the western belt; scattel'ecl areas al'e found 
in Skagit, Ki11g, Pierce, and Lewis counties. 

The character of the coking coals is not uniform. All 
of the areas arc belieYed to be the result of metamor­
phism of Eocene coals which are normally sub-bitu­
minous and bituminous in rank. The folding and tilting 
to which tbe beds Jrnvc been subjected has changed tbc 
relative proportions of volatile matter and fixed carbon 
and has gi...-en some of them coki11g properties in varying 
degree. The reason some coals coke and others do not is 
not thoroughly understood; in the case of '\Vashington 
coals analyses alone do not tell whether coke can be made. 
One bed of a series will coke, the othel's may 11ot; some 
areas, as for example, portions of Pierce County, con­
t::~ in better coking coals than other ai.·eas. Even in the 
Pie1·ce County field, the same seams show marked varia­
tion in different po1tion of the area. The fact remains 
that the difference exists and no conclusions can be 
reached until experimC'ntal and operating tests are made 
to determine tho cokin~· properti0s. 

Analyses of the coals of the State arc to be found in 
various bulletu1s of the llnited States Geological Survey, 
the United States Bureau of Mines, and ihc Washington 
Geological Survey. In the main, the coals which possesia; 
coking properties have a relafo·ely- hi<>'h volatile and a 
low fix:ecl carbon content in comparison with the standard 
types of coking coals. Ash is generally high in the seams, 
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with conseque11t highrr ash in the r esulti11g coke. Ex­
periments are now being conducted to detennine whethe1· 
this ash can be r educed by more e ffective methods of 
pr eparation. ·; 

.l.:lIS'.rORY OF COKING. 

The Wilkeson district of the Pierce County field was 
opened in 1 76, and shortly afterward pit coke was made 
at the plant of the Tacoma Coal and Coke Company near 
the ite of the present operations of the Wilkeson Coal 
and Coke Company. 'l'he earliest reported production 
was in 1 84 when -:1-00 tons were made. In 1 5, 311 tons 
were reported. This coke was sold locally and in Port­
land for founch'y use. The. uccess of the primitive oper­
ation in vits Jed to 1110 building of two beehive ovens in 
18 5. From that date to 1914 the entire production of 
the State was rep resented by beehiYe coke. 

rr he coking industry in Pierce County grew out of the 
two ovens built in 1885. J n 1886 nine more were com­
pleted, and :ll started; in 1 71 30 ovens were in opera­
tion . The original plant or the Tacoma Coal and Coke 
Company was abandoned in 189 , hut in the meantime, 
J891, il1c Wilkeson Coal and Coke Company had com­
pleted a battery of fifty ovens. In 1 92, the edxo Coal 
Company, at Cokccfolc, in Skagit Count~r, built four 
ovens and produced coke from unwashed slack coal. The 
nmnber of ovens at this pla11t was increased to 30 in 1895, 
and to 40 in 1896. At the closr of 1 98, there were two 
ec;tablishments ilJ tli e tate with f)O oven . . 

About 1901, tl1e coke industry received a g rea t im­
petus through the establishm.CJ1t of smelting industries 
ou Vancouver I. land. The plant at Fair.fax, consistiJ1g of 
58 ovC'ns out of a total of 60, ,vas completed; )fontez1una 
hegan ilie construction of :25 oveus ; and an additional 50 
oven. were added to the Wilkeson plant. arbonado 
also er ected six o,-cns as an experimrnb\l plant, but the 
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attempt was not. successful. The total number of ovens 
at the close of 1902 was 231, in fiye nstablishments. 

Twenty-five ovens were built at South vVillis in 1903, 
but iliey did not produce much coke. In ]905 the Coke­
dale plant was abando11ed. This plant had produced 
coke for use at the iron blast furnace at Irondale, but 
apparently the fuel was not as desirable as the charcoal 
,rbirh ·was substituted for it. In 1908 a battery of 50 
ovens was projected at. Snoqualmie in King County, but 
only 12 ovens appear to ha,·e been completed a11C1 no coke 
,vas made. The status of the industry reruaiuecl station­
ary until 19] 2 when Carbonado built 50 ovens, six of 
\\~hich represented the experimental ovens built in 1902. 
To these, 21 more were added in 1913, making a total of 
71 ovens. Iu 1917 the vViUrnson 9oal and Coke ComJ>any 
added 60 o,·ens to its establishment, making it the largest 
plant in the State with 160 ovens. About the same time, 
the Carbou Hill Coal Company began the constructiou of 
6C, additional o,·e1Js at Crocker on the mine railway 
brai1ch near Orting. Thus without increasing the num­
bcl' of establishments, the total nnmbcr of beehive ovens 
in the State bad risen to 419 at the close of 191 . 

Duriug the war period t.hen; was marked activity in 
coke prnduction. The oYens at South vVillis, which had 
been idle for many years, we1·c put in operation by the 
'Wilkeson Coal and Coke Company in 1915. Tbe ovens 
at :\fontezuma have been inacti\'e since 1916. In J 91 
then• was some talk of rebuilding the ovens at Cokedale, 
but tho matter did uot crysfallize until 19:20 when it is 
definitely stated that 35 out of the old battery of 40 ovens 
will he p laced in service. The plant at Snoquahuic was 
completed during 19Hl and 1920 by W1c .. Western Coke and 
Collieries Company m1d coke shipments begun in April, 
1920. Duri11g 1919 t1Je ovens at Crocker w<:'re leased by 

-2 
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the Carbon Hill Coal Company to the ::U. S. Allison Com­
pany, Inc. 

The following fable summarizes the beehive coke oven 
plants in the state in .June, 1920. 

No. 
Oomvcmy Loccition of Ove11s 

Wilkeson Coal & Coke Co ...... . ..... Wilkeson .. .. . .. .. . . . . .. . . . .. . 160 
\Vilkeson Coal & Coke Co ............ South \Tlllfs . . . . . . . . . . . . . . . . . 25• 
Carbon Hill Coal Co ..... . ........... Carbonado . . .. .. . . . . . .. .. . . .. 71 
Carbon Hill Coal Co .... . ............ Crocker .. .. . . . . . .. . . . . . . . . . . 66t 
l.i'airfax Mine. Inc .. .................. Fairfax . . . . . . . . . . . . . . . . . . . . . 60 
Washington Manganese Coal & Copper 

Company ...................... . Montezuma .. . ........ . , . . . . . 25 
Western Coke & Collieries Co ......... Snoqualmie . . . ... . . . . . . 60 
Cokedale Coal Co .................... Cokedale .. .. . .. .. . .. . .. . .. 35§ 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 492 
• Lensed hy Wilkt-~on Coal & Cok<1 Co. l Leasecl tn M. S. Allison Co .. 

Inc. § Projected plnnt. 

In 1914 tbe Seattle Lighting Company constructed a 
battery of -five by·pl'oduct ovens consisting- of 20 cham­
bers of the Kloone type at its Lake Union plant for the 
manufacture of illuminating- gc1s. The. e ovens, however, 
ha,'e been producing coke which has been used for metal­
lurgical as well as domestic use. Up to the time of the 
building of the by-products pln11t at Anyox, B. C., for 
the Granb)r Consolidated :Mining, Smelting, and Power 
Co., this was the only installation of by-product ovens on 
the coast. 

COKING PRACTICE. 

The coal used in the beehive ovens usually comes di­
rectly from the local mines adjac<'ut to the O\"'Cns. The 
by-product p lant at Seattle has usnally been supplied by 
Pierce County coal At the present time all tbe coal used 
is washed fine sizes. The general practice of preparation 
is to scr0en the coal and then treat it 01J jigs and coucen­
tTu ting table. to remove the a h and associated impuri­
ties. Detailed flow sheets of the Pierce County washeries 
may be found in Bulletin 10 of the Washington Geologi­
cal Survey. 
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Tho beehive ovens employed in the State are of the 
usual type and show no special features in design or con­
struction. Some mechanical charge1·s and unloaders are 
in use1 but hand methods are the rule. The product made 
is 48 and 72-hour coke, although some 96-hour coke is 
made for s11ecial use. The 48-hour coke is generally sold 
to smelters al1C1 the 72 and 96-bom· coke goes to the 
foundry trade. The charges may vary from 10,000 to 14,-
000 pollnds, aud the yields vary bet-ween 60 and 65 per 
cent. The by-product plant at Seattle uses ]3,000-pound 
charges and a coking pc1·iod of 2J hours. 

ANALYSES. 

The analyses of coke will vary with different plants 
at different times. However, a few analyses are given 
below: 

,olotlle Pix~r.J 
l!ofs.tmc l\!ntter Carl.Jon ..\Sh 

\\"flkf son ................. .. .. .. ............. CJ.iB% l.007o 711.1»"'% 1 .67% 
11.12 2.~I 76.20 1 .27 
O. i O 1.20 77.70 :?0.34 
U.7o 1.33 ii .71 20.9$ 

Carbonn,lo .................................. l.12 2.61 70.21 16.$8 
(J . j-0 1.2.3 7&.41 10.iO 

Fairfax ..... ...... . ..... . . . ........ . ......... 0.:,2 1.2;; 711.40 16.7-1 
0.07 I.OJ 80-49 IS. ~O o. , ... 1.3.'i 79.H l0.00 
o.m I.OJ ,"0.49 1".H 

R•o ttll' J.ightfng Co .. ..................... . . CJ,:li) O.IJ.1 ,11.511 18.•IS 
0.40 1.11() $11.00 1 .6(1 
0. 2.:; 1.15 71>.40 19.00 
0. 10 3.5& 77.(U 1i,.n 

The ash content of the coke made during the past few 
years has been steadily "increasing and tho foregoing 
analyses represent minimum ash. Usually the Pierce 
County coke has a moisture content np to four per cent, 
volatile nrnttcr up to four per C'cnt, minimtun ash from 
l8 to 20 per cent, with fixed carbon makinO' up the balance. 
Sulphur is usually low, less than one per cent, and phos­
pliorous is believed to be within the limits of ferrous 
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metallurgy. All the coke is suitable for non-ferrous meta1-
lurgy, and the 72 and 96-hour coke is belieYed to be struct­
urally satisfactory for iron smelting ptuposes in the blast 
furnace. 

MARKETS AND PHODUCTIO~ 

The market for Washing-ton 00kc has, in the past, 
extended from Alaska to California, the bulk of the 
production being consumed at the Tacoma and Anyox 
smelter . A .·mall quantity has gone to northern Cali­
fornia smelting; foundries, shipyards, and industrial 
plants supplying the market for the better oTacles. The 
establishment of the l1y-product plant of the Granby 
Company at Anyox bas cut off a large market. Actual 
development of new industries, µarticularly electro­
metallurgical and electro-chemical, will call for increased 
quantities of coke, but it is believed that the existing 
plants can meet all of the demands for many years. 

Washington coke meets the competition of B1·itish Co­
lumbia coke, uot only from Vancouver I sland but from 
Crow's Nest Pass. Utah coke competes in the southern 
markets; and there is always a certain amount of high 
grade easten1 coke entering the local and southern mar­
kets. Very little fol'Cign coke enters the local ports; on 
the other hand, it is not belieYed that ·washington coke 
" 'ill be able to create a foreign maTket. 

Statistics of production, yield, and prices are given 
ju the accompnn1"i11g· Table I . From them it will be seen 
that Washington has produced 1,509,672 ·bort tons of 
coke valued at lj,8, 21,060 at the ovens. Since 1914 the 
fignres include by-product coke. The production of by­
product coke has been 147,373 tons, all of which has come 
from the Lake Union plant of the Seattle Lighting Com­
pany. (Table II.) The remaining· production, Vrn2,373 
tons, is beehfre f'oke, practically all of whlch has come 
from Pierce County. 
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The average yield of all coke per ton of coal treated 
ha· been fairly constant, Temaining in the Yicinity of 60 
per cent. Pl'ices have been steadily rising siuce 1915 
and the a rnrnge price per ton is higher than in most of 
the producing states of the country. 

The past production has been ample to meet the de­
mands of the various mctaUur?:ical industries, foundries, 
and industrial plauts of the no rthwefit. It is estimated 
that the O\·ens no"· built can produce a minimum of 150,-
000 tons of coke annuall_v. The largest production, 136,-
552 tons in 1915, was obtained from 38:2 beehirn oYens 
and 20 by-prodt1ct chambers. The proximity of most of 
the ovens to tidewater sliipping points enables the coke 
to enter any Pacific Coast market. 1:l1he ash content and 
the hig-h price will ordinarily not pcnni t Washington 
Coke to de,.,elop a market far from the dome. tic dernaml, 
but it should fill an important place in local development. 
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TABLE 1- STATISTJOS OF MAlHJFAC'l'UllE OF COKE IN WASHINGTON 
1$84 to 1919. 

YEAR 

1854 ........................ . 
1 ~5 ........................ . 
1S&l ........................ . 

Coke 
Produced 

~00 
311 
825 

1$•7..... ..... ... ..... .• .. .. . 14,625 
l .................. ... .... .. ..... .. .... .. . 
1 -o .. ............ .. ......... 3,&Jl 

1800 . ................ ..... .. . 
1 91. ..... .. ........... . .... . 
1 92 ........................ . 
18'J3 .. " .. "" .. " .. .... " .. . 
1 Ol ........................ . 

1S95 ........ . . ... ........... · 
1~!16 .................. .. .... , 
J~l)7. . .... ................. .. 
1~9~ . . . ... ......... •. ....... . 
lSW . . ..................... .. 

lOOC> ........................ . 
1001 ........................ , 
11!0:! ...... .... " .... " ...... . 
1003 .................. ...... , 
l90L ....................... . 

100;; . . .... .... .. ... .... ... .. . 
1900 .. ...................... . 
10(17 ................... .. , .. , 
19(1S .... . ...... . ............ . 
1000 ............ "" ........ . 

J!llll . ... " ... "" ...... .. "" 
19JI ........................ . 
1012 .................... .... . 
1013 .. "" . ................. . 
1914. ....................... . 

191;; ...... . ................. . 
10!6 ....................... . . 
1017 .......... .. ....... . .. .. . 
1916 ............. , .... , ..... . 
1010 ........................ . 

'l'otnls .......... .. .. . 

5,837 
0,000 
7, 177 
6,731 
5.245 

15,120 
2li,940 
26 .169 
ao,101 
30,372 

33,387 
49,197 
J0.305 
~5.023 
45,432 

ij8,137 
45,642 
02,02 
38, "9 
-t2,9Sl 

j!l,337 
40 ,l SO 
~9,200 
76 ,221 
$4,923 

1a.;.552• 
1~5.8'72· 
12"2, 75\'• 
123, 7 • 
(j5,332* 

$1,509,672 

• lnclmlts l>y·produet coke. 

Total Value 
o1 

Ooke at Ovens 

$1,900 
1,m 
4,125 

10'2.375 
................ 

00,720 

46,600 
42,000 
50,4--16 
34,20i 
] ,249 

(l.1,632 
104.89! 
11;;, 75-l 
12., ,1133 
151,210 

100,10.5 
230,02,q 
199,195 
2H-, i7(l 
207,357 

201 ,717 
22G,Oi7 
293,019 
21:l,l:38 
240,004 

437,540 
210,262 
279,105 
~32,771\ 
472,531 

700,532 
OG2,0S7 
O(lG,31 

1,00'2,7H 
5fi.'i,356 

,821,000 

Vnlue of Co.ke 
at 0YC11S 
(per ton) 

$475 
J7j 
ii 00 
7 00 ................ 
8 00 

8 00 
7 00 
7 03 
5 OS 
34 

4 ~7 
I 04 
4 42 
~ 27 
I 0 

J so 
4 86 
·I 04 
4 71 
4 56 

4 74 
j II!) 

G 63 
6 4$ 
5 (lO 

6 86 
5 3S 
6 07 
5 OS 
5 5G 

;; 13 
6 27 
7 38 
8 18 
S Oa 

................ 

Per Cent of 
Coke Yield 
Per 'l'on o! 

Oo1il 

57.5 
57.0 
5S.9 
65.0 

... .. ... ..... . 
oo.O 

64.0 
60.0 
5 .o 
59.0 
61.2 

65.0 
67.0 
67.0 
62.2 
59.S 

61.5 
62.7 
68,8 
&2. 4 
69.0 

02.0 
69.4 
60.G 
01.1 
61.7 

63.0 
66.6 
6Z.6 
64. 2 
03.7 

66.7 
6) .5 
6!l.7 
60.6 
GS .4 

·· ·· ·········· 



T.\lU,E 2-PRODUCTION OF BY-PRODUCT COKE IN WASHINGTON, 1914-1919.• 

YF:AR 

111: : :::: :: 

Oo.ko 
Produced 

(Short 
Tons) 

6,7iH 
30,182 
20,:no 
27,635 
96 960 
2.o:9as 

'J'otnls ..................... 1 H7,2!l0 

I Dr~~z~ 
Pro,lucc,1 

(Short 'J'ons) 

411 
4,1-12 
3,WO 
3,SS9 
3,ll;~ 
8,9;;9 

20,349 

• Flgnres furnished hy fienttlr T,lghllng C'om1iuny. 

'l'otnl Coke 
P rorlnccd 

7,102 
34,324 
33,475 
31,524 
30,219 
S0.9H 

Yleld 
ot Oonl In 

l'o"ke 

oo.s 
(13.07 
(H.51 
61.38 
61.&1 
61.14 

Yield 
of Coal in 

Dr1'e2e 

4.37 
8.9 
8.05 
6.6~ 
9.82 
8.98 

' l'otal 
YHd 

71.17 
73.!)7 
73.10 
70.02 
71.15 
70.12 

Vulue Coke 

~3G .S;iS 60 
J;;!l.H2 17 
159.321 69 
210,s.;; 81 
233.1->lG 01 
207,110 2.S 

Value Breeml Total Vnluo 

$44J 36 
4,120 SJ 
3,0$-l 40 
4,160 00 
3,9:;s 42 
3.967 01 

$37,300 04 
162,592 OS 
163.300 16 
215,018 71 
287, 773 43 
211,083 2-l 

107,(Hi; l········ .. ···l==:-·:-·.r -:-~=-1 $1,(KIO,•IJI 57 
---'-------'-----'----

~20.IJ.~ !IS $1,027,074 5;; 
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OIi~ SHALES. 

Dming the past year the Suney has undertaken a 
preliminary investigation of the possibilities of develop­
ing oil shale deposits in this State. One hundred samples 
were collected from the shale measures of "'estern ,Vash­
ington. These amples were collected from scattered 
points in King, Pierce, Grays Harbor, Lewi , Thur ton, 
Cowlitz, Clallam, and Whatcom counties, and of course 
cornr only a minor pol'tion of the possible outcrops 0£ 
oil-bearing shales. 

The samples were b1·ought to the laboratories at the 
University of Wa hlugton and Rnbjected to di tillation 
test. . The hasic principle of the shale testing ope1·ations 
js to heat the oil shale until the volatile hydrocarbons 
vaporize, and at the same time, <lestructive]y distill auy 
other oi-ganic matter present in the shales. 

The yield of oil obtained from the samples varied 
from seven gallons to the ton down to nothing. In no 
case wa. sufficient oil secured to place the recovery of 
shale oil 011 a commercial ba. is. The yield of ammonium 
sulphate varied from 90 pounds to the short ton, to zero. 
There is but little doubt that ammonium sulphate would 
provide a very valuable by-product if the shales held a 
fair amount of oil. Howevm·, the recovery of ammonium 
sulphate for its own sake would not be a profitable 
scheme even with a 3~ield of HO pounds to the ton. 

While the rcsultF, of the preliminary inYestigation 
have been decidedly negative, the chances of yet finding 
deposits of oil shales that ,,rill be of ultima to commercial 
value, are by no means exhausted. It is the plan of the 
Sui-vey to carry this inYestigation further. 

The deposits of oil shales occurring in Colorado, 
tTtall, and Wyoming occur a flat-lying formation:, or 
only slightly inclined, with 14° 1:1s the max-immn dip. It 
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has been noted in this area, a well as in similar oil shale 
regions that where the formations arc compressed into 
.·teeply-dipping folds. they do not 11sually yield returns 
comparable with corresponding flat-lying beds. Appar­
ently the metamorphic reactions in buckling and con­
torting the strata would generate sufficient heat to clis­
s ipa te the oil. 



TABULATION OF OIL DlS'.l'ltLATION TESTS ON CERTAIN REPRESEN'l'ATTVE SB ALES OF W ASHTNOTON. 

LOOATlON 

SAMPLE 
NO. 

Sec. T1vp. Range County 

--- - ---
; ............. 5 JS N. 0 E. Pierce ......... 

'J:I •••.••••••••• S3 14 N. 2 w. Lewis ......... 
42 ... ........ .. 21 15 N. 1 w. 'l'burston ... . . 
52 ........ ..... 12 14 N. 4 F.. Lewis ....... •. 
57 . ......... .. . 10 18 N. 41':. Lewi~ ....... , . 
63. ····• · · . .... 12 26 N. 42 E. !S1)okune .... •. 

69 ............. 11 S N. s w. Cowlitz ....... 
70 .... . ........ 2-5 31 N. 10 w. Clallam ....... 
IN) ........... .. s 21 N. 7 E. Ring ......... . 

] ............. 4 1S N. 6 E. P iere~ ... . ... . . 
$ ............. 6 18 N. OE. Pierce ......... 

12 .. ... ..... ... 16 23 N. 6 E. Ring .......... 
15 ............ . 5 20 N. 12 w. Grays lillrbor 
24 . ..... . ...... 6 18 N. 0 E . Pierce .•....... 
28 .. ...... . .... 83 14 N. 2 w. Lewis ......... 
:!4 ............. 3 14 N. 1 w. Lewis ........ . 
39 .......... ... 21 15 N. 1 w. Thurston ..... 
44 ........ . .... 21 15 N. I W. 'rlmrston .... . 
60 ............. 11 13 N. 4 E. Lewis .•..•.... 
(lii ............. 1 so 8 N. l w. Cowlftz . ...... 
71. .... . ... • ••• 2•1 o N. 2 w. Cowlitz ....... 
02............. S 21 N. 7 E . King ..•....•.. 

I 
Ylold 011 I ,\ monlum 
011llons Sul11h11te , 
P er 'l'on Lbs . .Per 'l'on 

6.ij 15.2t 
None 3Q.G7 

2.0 None 
:!.O 7.01 

None 00.21 
7.0 14. 70 

'l'race 33.07 
None 32.57 

3.0 8 .27 
3.0 1.6'1 
1.0 22 .14 

None 9.71 
None I0. 40 

1.0 2-I.IIO 
None 20.00 

rt1rOC!! 21.81) 
'l'rnee 10.40 

2.0 None 
2.0 12.0-2 

None 20.0-2 
'l'rncc 31.84 

2. 0 12.02 

Notes 

Sumpled on outcrop In cunyon. 
S1un11lcd in railrond c ut.. 
Sam1Jleel In 'rono coul mine. 
Sumplecl In .Lu dd coul Jl'lioe. 
l'l,un1) lcd ou outcl'OP in ri v er eanyon. 
Near Spokone coimtry c l ul:> (this w11s tho only sa1n ple tested 

Eastern , v11shington). 
Oulcro11 In cnL ot Jogging ru ilroncl. 
Outcrop In raflrond cut. 
E>.1)0Serl In Green Blver cttnyou. 
Sn.rn11lcd on outcror1 In canyon. 
Snmplc1I on outcro1) Jo cttnyoo. 
Sampled on road cut. 
Outcrop ou bench. 
Sam111e lnken und2r fp·ounll. 
S,11111110 Lukan in rnllroud cu~. 
Sum1ilc token in J\lendota cool mine. 
~a1111>lc tnk~u in '1'ono coitl mine. 
Sumple tuken from outcrop buel< of 'l'ono min~. 
Out~ro11 lrt river CfLnyon. 
Outcrop on Oowemtln river. 
EXT>OSu<l In ~reek bed. 
Ex1>os1•tl in Green River cnnyon. 

~ 
~ 

bj 
.:e .,.._. .,.._. 
Cs:, 
~ ~ · c-, 

~ 
~ 
ls:, ,._. 
__, 

from I 

__, 
...... 
~ 
c,:, 
~ ~-.... 

<.:::::, 
,:-;. 
<::, 
;;::: 

~ 
Cl) 
<::, .,._. 
<::, 

<.:::::, 
""· (":, 
~ .,._. 

~ .,... 
; 
a, 
~ 



:METALS 

METAL lfINING CONDITIONS IN WASHINGTON 

By ERNF.ST N. PATT\" 

Washington, during recent years, ranks twelfth 
among the various states in point of the production of 
gold, silver, copper and lead. The ,~alne of the output 
of these four metals has ~weraged slightly better than 
one and one-half million dollars annually. During 1918, 
copper made up 32.4 per cent of the total, lead 25.6, si lveT 
21.2 and gold 20. per cent. .About 75 per cent of the 
production for the pa t three years has come from 
twel ,~e m i.neR ; the balance from small pro1Jerties which 
make occasional shipments of sorted ore. 

"Wll<?n visiting thP large DUill her of properti e ·, in vari­
ous stages of development, scattered over the northel'n 
half of the state, there arc found certain facts that aid 
in formulafo1g a prediction as to future developments. 
One of the -first of these is the absence of bonanzas or of 
mammoth low-grade ore hotlies. Dcpo its such as the 
Electric Point, form exceptions anrl it is probable that 
equally profitable properties mas later be brougbt in. 
"Mammoth low-grade ore bodies ma~- some clay be found 
in Washington, but tbcr<' is no probable pot011tial deposit 
that can be pointed to with even a ;:;lip·bt degree of cer­
tni nty. Tbe workc1 hle ores arc ')nilc gen<'rally of milling 
gTade and it is from the proclnction of mill conceni rai es 
that the futme output of tl1e Sfate will larg<?ly he main­
tained. At present the area i s quite bnckwarcl in effi­
cient milling pmcticc, hut thiR condition is improving 
and shon ld not long be a,1 interfc1·ing factor. There are 
a 1rnmbcr of deposits of mediuru-gr,Hlc ore that, with a 
little furthe1· development, should reason;1bly he expect­
ed to yield a sufficient tonnage to warrant the er ection of 
well-designed concentrators. 
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The physical conditjons for mining operations are 
generally favorable; for the deposits occur in the moun­
tainous area which extends from British Columbia to 
cover the northern half of the State. Excellent timber 
can b~ locally secured, while electTic power is obtainable 
from local power companies or it can be generated from 
the swift-moving mountain streams. The topooTaphy 
generally £avors opening the deposits through crosscuts 
although mining through shafts is not uncommon. Trnns­
lJOTtation was formerly a erions problem but the princi­
pal districts are now connected with transcontinental 
railway lines by means of well-constructed branch lines 
and the outlying properties can be 1·eached frqm the rail­
road by automobile. 

The mines are served by the Tacoma and NoTthport 
smeltel'S of this State, the Bunker Hill plant at K ellogg, 
Idaho, and the Trail Smelter at Trail, B. C. Occasional 
shipments are made to the U. S. Smelting Company at 
Midvale, Utah, and the East Helena, Montana, plant. 

The greatest handicap for many of the properties is 
t]1e lack of sufficient capital to work the deposits on an 
efficient business basis. Like all other mining states, 
.. Washington has experienced its era of "wild-catting" 
and the legitimate properties are now being made to 
suffer from the reactions brought a bout through the 
losses incurred by mining investors. Too often mining 
investorn and mining operators Tefuse to look upon 
present-day mining as a highly organized form of scien­
tific business activity. The result is, that when capital 
is available a portion of the money spent in mining de­
velopment wol'k is sometimes hopelessly wasted. It is 
often the case that the men charged with the responsi­
bility of directing the development of a prospect or small 
mine have no special training or experience to guide their 
descisions and thus they are naturally highly susceptible 
to serious, but normally avoidable, errors. 
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The worthy properties, and there arc a number of 
such in the State, can he best put on a paying basis by 
strong, well-organized and financed dc\'eloprnent com­
p_anies unde1· the <lirection of a skilled and experienced 
engineering staff. It seems logical that in the future 
more 01·~anizations of thi. type will be formed to guide 
tl.ic partially de\'cloprd and encournging prospect into 
a producing mine. 

I n the fol1owing pages the status of each metal is dis­
cussed separately : 
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Mine 

Bl~u-etL (J\mulgumat•,I 001,1 Mines Co.) .. . 
Ottatterhoy (Lucille Drey!wi) ............... . 
La Fleur ~lt. Co1J1>er ....................... .. 
Addison COJ11ler ........................... . 
Laurlrr ...................................... . 
Cast!~ C'tt•k . ............................... . 
Knob Hill ................................... . 
Lu.st Chaoc1• ....... ... ....................... . 
Looe Pine ................................... . 
Qu ll11 ........................................ . 
S11n Poll ..................................... . 
Surprise .................................... .. 
American Flng .......... . ......... . ......... . 
Phil Sherf<111n •...•.•.. , .................... . 
Apex ....................................... . 
Mlneral Creek Copper ....... . ........... .. . . 
!:iwauk 1>rc<lglng & Mining Co ............. .. 
F.ugle l'cu k Co1•1J<?r ............ , ... , .... . . .. 
Neutrnl ..................... . ................ . 
Arlington .........................•..........• 
Carl P~derlck .............................. . 
llargrove .............. •• 
Last Chnnr~ ................................ . 
Sliver T..NIA'r ........•......................•.. 
Andy O'N•ul ................................ . 
Apache ............ . ......................... .. 
Dou bl~ Uen,ler .............................. . 
Great M"lol~ ............................... .. 
Panama ............. .. .................... . 
Rebec<'a ..................................... . 
Tip To11 ........ .. .......... . ............... . 
Four )letu IM ........................ . ........ . 
Raal>n ........... . ........................... . 
Uuhy ......... . ... .. ...................... . 

METAL MINt;S KOW OR RECENTl,Y IN Ol'ER.\ 'l'ION. 

Location 

Jll•11NI .... . ... .. ... . .......... . 
DanvlllL• ....................... . 
Danvlll• ....................... . 
K!'llcr ...... ... .. .. . ............ . 
Laurl•r ................. . ...... . 
Republic ....................... . 
Republic ...................... . 
Republic ....................... . 
Repulllie .......... . ........ . ... . 
Rcpubliu ....................... . 
Rcpnhlfc ..................... . .. 
Repulllie ....... .. .............. . 
Sheridan ....................... . 
Sb•rl<lnn ....................... . 
Mllirr Hh·rr .................. . 
Lnkr Kuchc;•s ................ .. 
Libert)• ....................... . 
Lon gm I re i'iprlngP ....•••.••.••• 
ChPijftW ....................... . 
Con<·onulfy ................... . 
ConMnully .. . ................. . 
Conconully .................... . 
C'onronuli)' .................... . 
1!•lhow ........................ . 
N!!SP~lr111 .............•......... 
N~~11el11111 .......... .. .......... . 
Ne-gJ>l'l~m ... .... . .............. . 
}(espelrm ... • •.................. 
NesJ)11l•n1 ... ................... . 
~0$p11lf'Jll ,,, , , ••• ,, ,,, •• ••••• ••, 
N!?SJ)OIPJJl •••••••.••••••.•••••.•• 
Nighthll\\k ...........•......... 
Nlghthnwk ..•.................. 
Nighlhuwk .................... . 

County 

C'hrlnn ...................... . .. . 
F, rry •..••• . •••..•.•.•••••.•. ·· 
Ferry ..... . . ...... . ..... ··· · · ·· · 
Ferr>' ........................ ·· · 
Ferr)' •......•..... . ·· ··· · · ·•· ·· · 
Perry ........•.. ·•· ·· ··· · · ··· ·· · 
Ferry ........... ··• •· .......... . 
P rrry ................ ··· ·· ·•· · · · 
Fn1y ........................ . . . 
Prrry .......... . ............... . 
·FPrr)r .......... . •.... ,, , ·· · ·· · · · 
Ferry ..... ... ........... ······· · 
F<'rry ........•....•.. •··•······ 
Ferry ...•...•..•....•...•....... 
Kln1e ........................... . 
Kltllln~ ........... . .. , · ·., • · · · • 
Kittitas ............. . ........ · · 
I,t,,,rs .... ... . .............. . . ·· · 
Oknno11un ..................... . 
Oknno1rnn . . ...... , . · .. · · .. · •• •· 
Ok11nognu . .. .................. . 
Okunoguu ..................... . 
Okonogan ............ . .•...•••. 
Okonognn ...... . ... ... ........ . 
Oknno,<11n ............ . .. . ..... . 
Ok111tOl(IIIJ .. . ............ . ..... . 
Okonogou ..................... . 
Okanogan ..................... . 
Okanogan •.• .••...•......•..... 
Okanogan ........ . ............ . 
Oknnogeu .. . ....... •. ·, •··••• .. 'I 
Okunognn . .. .•• ..•.•..•.....•.• 
Ok11nog11n .. . ................. . . 
Ok1111og1u1 .. . ................. . . 

Principal M•ll1ls Produced 

llolcl 
t'o11111•r.goh l 
<'011per 
Co111)er 
Co1111•r 
Sll\'Pr•lead 
li(,lltl·Sll\'t'!' 
t1oltl·sllver 
no1cJ.slfver 
Oold·sllvcr 
OohHlJ\'Cl' 
C:ohl·sllver 
SIJ,•ur 
Slh.,•r 
(;oJcl 
C'o1111er 
001,1 
( l()JlT)Cf 
Iron 
Sllvrr·lend·COlllll'r 
lllh·rr 
i-11,·•r·lcnd-copr,•r 
SU,·er•lead•co1111•r 
nol!l-sllver 
Hlivrr-cop11er 
Sliver 
Sliver 
Sliver 
Slh·rr 
Sliver 
Sllvcr•:•011Jlt'r 
i'il I vrr. Jead-co1111• r 
i'il IVH•len, l·COJlll"r 
i'illvcr 

~ 
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C1:> 

t;;::., ....... -· ..... .,._ 
n, 

,;::; ....... 
~ 
<'.'1::, 
c,, 
0 
~ 
r; 
~ 
c,, 

0 
~ -~ 
-=,:, 
;::,-, 

-~ · 
~ .,,.._ 
~ 
:::: 

~ 
~ 



l\floc 

Copper World Extension ............. .. . . .. . 
0. R. ........ . .............................. .. . 
Sub111arlnP .. ............•....................• 
'l'rlnlcla<.l .. ........... ............. . .......... . 
Aznrltc ................................... . .. • 
!lella MIi)' ............................. .. .... . 
Diatnoa,1 H ................... ' .... •.. ......... 
Oriole ....... . ... . ............. . .............. . 
Uencl L11kc .............. . ................. . . . 
Ries ... . . . ........................ . . ........ . . . 
Amcrlc1u1 Arsenir ........... . ........... . .. .. 
Sunset ........... . ....... . ............ ... .. .. . 
l''lorence Hn~ ................. ... ..... . ...... . 
Kron1onn .. . .. .. ........ ... ...........•....... 
Sulton Grou p ............................... . 
Bonanza ......... ....... ..................... . 
Young Amerfcu .............................. . 
Copper Ring ........ . . .. ..................... . 
United Si1vrr-Co 111ler ........... . .... .. ..... .. 
Daisy . ....................................... . 
•rempPst ................ . .................... . 
O·IO·llm .............. .. ...................... . 
Sliver Queen ................ .. ............... . 
Loou Luke ................ ............... ... . 
Loon Lakc·Blnc Bit'd .............. . ........ . 
Elcctrie Point ............................... . 
Frlsco·Sloudur.r ......... . . .................. . 
Oludstonc ........................... . ....... . 
Ooricn Zinc ............................... . .. . 
Grrot \Wstsrn .......... . .................... . 
r,ost Ch1ince .............. ........ ... . .. .. . .. . 
I .i!ad '('rust .... .............................. . 
Melrose ..... . ... ... ......................... .. 
New F.nglonol . . .. . .......................... . . 

M£'J'AI. lllL.'IE$ NOW OR RECEN'l'LY IN OPERATION-Contioue<.l. 

Location 

01'0V111e ............. ... ..... . . . 
Oroville ............ ....... ... . . 
Oroville .. . ... ............... . . . 
'l'ouaskot ...................... . 
WJnthro11 ... .................. .. 
M 9tn llnc ..... .. ................ . 
MH ullue ....................... . 
Metallrw . ... .... . . ...... . . ..... . 
N~11·11or't ............ . ......... . . 
New11orl ............. . ... . ..... . 
Reiter ...... . ..... . ............. . 
lmlex . ... ........... .... ....... . 
Sullnn .............. . ... ....... . 
SultllD ......................... . 
Sultan . .................. . .... . 
l3ossburg .. .. ............ . .... .. 
Bossburg ............ .. .. . .... .. 
Chewclnh ........ .. ............. , 
C'hewchih ....................... , 
Daisy ..... . . .......... ... . ... .. . 
T)ulsy ...... . .................. .. 
T)etllllon DrM!.'l' ....... .. ..... .. 
.Kettle Fnlt• .... . .............. . 
Loon l ,11 kc ............. ... ... .. 
Loon Luke ........ . . . .. ...... . 
Northport ................. . . . . . 
Northport ........ .... ......... . 
Northport ......... ... .. ....... . 
Noi·th11ort ....... ..... . . .. ..... . 
Northport .................... . 
Northport ... ......... ......... . 
North1iort .. . .. . . . . . . . . . . . . .. 
Northport .. . ...... ............. 

1 
Northport ..................... . 

C ounty 

Okunogun ...... .. •.. . ..•. •... . . 
Okanognn •. .......... • . ..•..••. 
Okunogaa .....• ... ...•..•..•.... 
Okanogan • .•............. : ....• 
Okanognn ..•........ . ....•..... 
Pfncl Oreill~ ....... . ..........• . 
Pend Orefll• ....... . ......... . . . 
-P•nll Orcill•> ........ ..... ...... . 
Pend Oreil le .. ....... . ........ ~ . 
Penil Or~illo ... ... ............. . 
Soohoml~h ••..... .•.. • ..•..•. . . 
Soohomish ..... ..•.. .' .•..• ... .. 
Snohomish ..... . . ..... •. ....... 
Snohomish •...... .. ......•.. ... 
Soobomish ..... •. • •... •... . .... 
Stevens ..... .... ............... . 
StevenR ... . ........ . . . . ........ . 
Stevens .............. ..... . .... . 
/.ltevens .. .. . . ........... ........ . 
Stevens ... ...... . ... . .. •........ 
Stevens . ........•...•.... .... ..• 
Stevens . ....................... . 
Stevens . .. . . . .................. . 

~~:~:::: : : : : : : : : : : : : : : : : : : : : : : : : : 
Stevens ... .•. .. . ................ 

~~~;:~: : : : : : : : : : : : : : : : : : : : : : : : : : . 
Stevens ...... .. • . . . .... ...... . .. 
St•vons ....................... . . 
l:itcverls ....... . .... .. .......... . 
Stevens . ... . . • ... •. .... • . .•.... . 
Stevens .......•................. 
Stevens ... . .•..... .. ............ 

Principal M ct u 1~ Produood 

Oopper 
OopJ)er 
Silver -lea, I 
s llvel'· leo ,1 
00111,c r 
Lcull-s ilver 
.Lcarl-s!lvc r 
S liver -lead-zinc 
H II v cr-le ttd -copper 
Si lver -lea<l ·~~P1le1· 
Arsenic 
Copper 
COi l JlOr· 
Oo1mcr 
Le11t1 
Silver 
S flver -leucl 
Oop1)er 
S !lve,:•COP()H 
/';flvc1· 
S ilver 
Oo ppe1· 
Silver 
OopJ>&r 
Coppor 
1,Cit<I 
S ilver· 
f,Nt d 
Lenct 
Zfnt>-IPu<l 
Ziuc-lcafl 
Lead 
Silvrr 
Zinc• 

+>-
00 

b:, 
~ ::::::: 
Ct, -~-.,._ 

'>' -·, 
C 

~\.::l 
,!-4 
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.ME1'AL Ml1\'"F.S NOW OH RECENTLY IN OJ'F.HA'l'JON- C'onclml•d. 

Mine Location County 

Noru,port :\flu~ . .. ....... . .. ... ... . ... .. .. .. . 
United •rrenslll'r r .. .. ... .. . . . . . .. . .... .. .•.. . . 
Galcnu BIil . .. .. .. ... .. . . . . .. ... ........... .. . 

Northport . . . .. . ..... . ........ . 
Northport . .. .......... . .... . .. . 
Ol"fent .. . . . .... . ............ . . . . 

Stewn.s . .......... ... .. .. .... . .. 
Sti:V('ll/l . " ........ "." ... .. .. .. 
Htnv!'n.Ft .. .. .. . .. .... . .. ........ . 

Alehon Bee . .. .. ... ... .. .... . . .. .. .. . . ... . . .. . •rurk ..... . ... . ..... . ... . . . .... . Stevens ... . .... . .... . ... ... . . . . . 
Deer 'l'r,oll .. ... . .... .. . .. .. ... .. ............ . . 'l'llrk . ...• . ....• " . . . . .. ... .. . . . St!"vens ... . . . .. . . .. .. ... . ... .. . . 
Q.ueeu 111111 Seit I ... . . .. . .. ... . .... .. ... :: .... . . 
Hea rrlon (' opr,er . . .... . ... .... . .. ... . . . . ... .. . 
ll ed 0 1011d . . .. .. . . .. .. . ... ... ... . ... .. .. ... . .. 

Turk .. ... . . ... • . .. .. .. ...... .. . 
'I'nrk . . . . .. . ... . ... . .. . ..... . .. . 
'l'urk . . . .. .... .. .... ........ . .. . 

!;t~venr,:: ... • .. . .. . • . ... .. ..... .. • 
Stevens .... . ... . ........ ...... . . 
Rt~veos .. .. . . .. . .. ...... .... . .. 

Bounlin ry He,I ~fountain . . . . ...... , ... • Sumas .. . ... . ..... . ........... .. Whatcon, .. . .. . . . . . ... ........ . 

Prlnci1>nl Mrtal~ Produced 

Zinc 
Hllvcr 
Silvr r -lenrl 
Sllvr r-lcad 
Sliver 
Sllver-leuoJ 
Oo111>t·r 
Co1111cr 
Ooltl·~llver 

1--3 
:::::--...... 
".;..., ..._ 
-· -'"';) 

2.. 
~ 
'°') ,.,, 
:::: 
-:i 
'I:> 
-:r. 
C .........., 

:::). 

,:,:, 
:::=-, -. 
~ --;:::, 
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'fO'rAL VALUES OF 'l'HE PRODU(.;'J'ION OF GOLD, SILVER, COl'PEI~, .LEAD AND ZINC BY OOON'L'IES Jl'OR •r.J:iE PElUOD OF 1009·11.Jl9. 
INCLOSLVE. 

COUN'l'Y 1909 1010 I !Oil 

--1--

1012 1913 1014 1915 

t :~~~"~:::::::::::::::::::: :::::: ::: :::::::: ..... ~~i: :::::::::: ::::: :: ::: :::::::::: :::::::::: ···· ··iiu, 
Ohohrn. .. .. ... • . .•. . ... . . .... . .... . $.l.203 6.041 ' $2-2 .100 $35,0!!6 $8,7().1 $1,00! 4,342 
Clarke ................... .... . .. ...................................... . ...... ...... .. ....... . ......... . 
Clallam. . ....... .. ...... ..... . ..... 39 . . . . . . . . . . . . . . . . . . . 257 . • . . . . . . • • lll 0..."8 
Fe rry •.. .. ... ,.. .............. . ..... 23S,48!l Sl-l,013 S00,648 712,250 751,8'>..6 6?..;;, 173 ~50, 9So 
King... ...... .... ....... ........ ... . 10,867 21,llS 13,09!1 0,4.10 6 .403 .. . ..•........... ••. 
Kittitas..... .... .... .. .. . . ... . ..... 5,876 3,610 2,830 2,163 3,714 4,426 4,024 
Lewis.................... ........................... 447 ...................................... . . 
Okanogan............... . ... ... .... 14,415 H,694 11,101 18,2".lO 12.993 J0, 182 40,1 31 
P end Oreille . .. . ... . ..... . ... . . .. . . . . . . . . . . . . . . . . . . . 3,24.8 . .. . . . . . . . . . .. . . . . .. . . . . . . . . . . 30,368 
Pierce. ....... . . . .. .. ......... .. .... . .. . . .. . 241 . . . .. . .. . . . . .. . . . . . . . . .. . . . . .. . . . . . . . . .. . 261. 
Skagit............... .... .. .. ....... . . . . . . . . 5 L1 .. . ................. ... ........ .. ...... . 
Skamania ........... . . .. ..... . ............. . ....... 

1
. ... ....... • • • • • • • • • • • .. • • .. • • • 22 ......... . 

Snohomish......................... 708 105 43o 721 3,00S 8,001 10.046 
Stevens............ ...... ...... ... . . 173, N7 106,319 1@,412 3.'!9,347 2(i0,!J18 144,092 180,570 
Wahklokunl ......... . ..... . ...................................................... . ................... . 
Whatcom.... ....... ........ .. ... . . 002 20 100 2.201 5.5.lO 15.739 12,545 
Whltmnn. .. .. .. . . •.... .. . ... . . . . .. . . .. .. .. . . .. .. ... ~().I .. • •• .. .. • .. .. • • • • • . 357 ......... . 
Ynkimu ....... . ...... .. ....... ..... .. ............................. . ..... . ......... ·········· ······· · · · 

1916 11>17 l!/1.8 1910 

$55, ... ... .•. •I• ••••••••• 

S,79Si ioo1 $151 $1:)7 

:374 628 241 ... . ..... • 
69,J. ,378 •187 .708 ~09 ,012 319,703 

1 ,716 9,301 6,0SS 3, 13J 
4.882 (;,020 2,673 990 

. . . . . . . . . . . . . . . . . . . . 497 520 
89,138 41.460 75,717 37,917 

11S,V74 132,SH; 17,736 ,107 
2,709 881 • . . . . . . . . . HOO 

. . . . . . . . . . 4 31 •.................•. 
394 ........... .. .. . ...... . ...... . 

75,703 50,866 1]7 ,924 111,730 
96b,600 l,flS,49,J S-26 ,456 651,0151 

.. ·iss:403 rnv.4'~ · · .. 10:020:: ::: :::: :I 
!t68t· .... · · ··· •· ........ . 

Total 

$123 
167 

!)3,307 
2,33S 

6,110,235 
S2,065 
41,2]7 

},.J64 
316,258 
302.739 

4,701 
449 
416 

::lS0,226 
5,017 ,751 

so 
3UJ,743 

561 
408 

Totals ..... ............. .. ... ·l~48.006l$96S,U91 t i .o.30,017ll!J, 120,2Hl~· .oo3, 1351 $800, 7671 $7<H,()331$2,0;1S,3501ll2,289,2S51$1,467 ,4211$1, 126,2521 ~12,074,:lllS 
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PR0DUCTfON OF COPPER lW COW.TH:!'i, IN POUNDS .\!!,"U VALUES. l!l00·101S 

Period 
<.'OON'l'Y l!I09 1010 1011 IUl2 1!11$ l{J14 JOit> ltllO 11117 191S 'l'otal 

----,- ---,- --- ----,----1----1- - - -1 1-- - -1-----

Ch .. 11111 •.•••.•••• ••••••••••••.. · i lV~lgltl 
VtLlue 

F~rry ........................... W~ighl 
Volue 

King ..................... ...... W~ight 
Vnlu~ 

KllUIM ...... .. ................ W~iglll 
Volnu 

Lowl@ .......................... Weight 
Volu2 

Oknnogun ... . ................ . \Velghl 
Vnlu• 

Pent! Oreille ......... ..... .. .. Weight 
Value 

Ph•re• .......................... w,,tghl 
Valli" 

Skag11 ............ . ............ \\"~lght 
Vnlu• 

~noho1nlsb ..................... Weight 
VnJ1w 

Vulu•! 
Stevrns ......... . ..... . ........ WP!ght 

........ .. .......................... . .... 1 1041 lH 111 .................... 

1 

000
1 
........ mi ... ii1i: ir.~ .... 11:00.-i ····r.r.;s.i.;1 rnn.1~i 311.~ ,,2..d!! ···zis:02.il'"i21:sii1 

$'ill •..••••.• ~~ ... ~''.: '.~~ ... :'.::~(.~ .... ~:~'.~j .... ~'.:1~ .... ~:~'.~ ... ~~~:'.~: ~1:~ ... ~~:~'.~ 
........... .......... .......... .......... .......... .......... .......... 1,3:lO ........ .. 

;.)((~~:\:::::iii\~::::::::::):/:::):) (:((:~~:;: :::~::(::: .::::~?f1::::i~~ 
211,40,;I 24 ... . • .. •• . HOO 1,0711 111,Mt 43.1110 31.14~ sa,r,2.1 161},800 
3,822 S ... ... .... 159 100 2.139 7,541 7 .662 22.~19 41,00.'\ 

• . . . . . . . . . . 411 . . • . .. • . • . • . . • . . . • .. .. . . • . • . • • • . • • .. . .. • . .. . .. • . . • 4!.1(1 149 . .......... iii......... . ... ................. .......... .......... 1;H 37 
l. 770 ........................ , . ... . • . .. . . . . . . 1.4:!g 10,8-'!1 3,0S4 ......... . 221 . ... . .. ... ... . . ... .. . .. .. ..... ... ... . .. . 2-lll 2,5:,.& 832 ........ .. 

........... IOI ................................................................... . .. 
........... 13 ......... . . . ......... ................. . ............ ..... .. . . ......... . 

1,!177 . .. .. .... .. • .. ... . ..• ..... •• .. . • . ..... ... 203 41,2:!G 2!l5,4S5 l&0,9-IS 452,04a 
047 ... .. ..... • ... .. .. ... • .• • . •.... • . • •• .• ... 3:il i.215 72,6.'ll) 4!l,4f~I, 111,0:,1 

:::::::::: ::::::::::: :::::::::: :::::::::: : : :::::::: l~~ : : :::::::: ,,;.~ :::::::::: :::::::::: 

332 
$ffl 

2,001,570 
•128,439 

4 ,S70 
1,:ISO 
4,002 
1.ooa 
5,4:10 

!J"__;j 
375,21!1 
86,263 

] ,Oil() 
222 

111,657 
3,Mll 

101 
13 

1l7.S,U4!? 
241,&IU 

l ,<122 
3:ll 

7,$'HJ,~W 
1,66-1,0Sl 

l,4$6 
402 

11 ,260,l~iO 
$2,419,201 

1,.·k,\1mrnil1 ......... . ... . ..... . .. l\\'clght 

Volu• 
Yokltnn ...... . . . . .. . . ......... j\\'• ight 

!VOIII~ 

•rotnls .................. ·jW•lght 
Vnlue 

2211. WI ...,-,,fl(i8 153.112 1,1107 ,1!711 8117 ,407 f~>2.!~ 1117 ,tl,",9 1,4i8,357 1.0,17 ,400

1

1, 170,488 
z,;,010 10.~u~ 10,lll!l 100.m,1 100,101 ;;o,1rs 10~.1100 00.1.010 440.770 2so,111 

:::~.~~'.;~; :::::~:~;~ ::::~;~:~~ :~:.:~::>J:::!:~;:;)~; :::~~~:~~ :;\~;'.~~:, :~:(:;~:~~.~ 2.,~:::1:;:~~:~~·1----
~l. Hi7 W ,03~ !1'lll,?ill $1if>. l(l'!I ~lH ,SS! $103,571 ~11~.002 !i'ili.O,tl7~ ~IJIXl,41H ~74 .S:i4 

--------------'------'- -
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PROJIOC'L' JON 01'' l, E,\D U'i t:OON'l'IE!i, ll\ POUNOS AND V , \ 1..0E. l !Xlfl-llll!'. 

COUN'l' Y IIJOO ltllU 1\111 1111:l IVI:! 11114 101;; l!Jl(i l\/17 1111!' 
P eriod 
'l'otul 

- ---------1---1 ,--1- -1--1--- I I 1--1----

Ferry .. ........................ Weigh I 
Value 

01:anogun .......... ... ........ Weight 
Vnluc 

r eml Oreille ..... .. . . . . ..... ... Weig Ill 
Vaine 

Skagit ....................... . . ) Wflghl 
{Value 

Snoho111l~h ... .. . . .............. \ Weight 

$l~VCl1S ....................... -l~v"e1i~tl 
Value 

2:11 
~I 

'ti:::::::::::::::::::::::::::::: \~fi 
:w, . . . . . . . . . . . . . .. . . . . . l .6311 22. $111 

11 • •. •• •• .. . . . • .. . . . • • 72 ~7!1 
........... 11 .~2 .... . ........................ . 
........... ;;:l!) ............................ . . 

102 
ljlS 

2:3.lllli 
1 ,087 

a.,,.1()
1 

$2JI 
1. 71 ~11 

J1S 
:{j ,6()7jl 

:!.001 

1.:~);j .. ....... ·1 
$120 ......... . 

2, 1:;3 7AAI 
211 :,Oi 

I :iO ,:/24 1!J3,117i,' 
11 ,2us 1:1. 1n.; 

lll,!r.l l 
~(l'J3 

52,S"!l 
., J:JU 

111ii:s10 
:!S , 11!! 

4C) ··· ··· ···· ··· ··· ····•·········· 4111 ....................................... . 
2 ............................. . ........ .. 

1,:.117 .. • ••• • .. . .......... .... • ..... .... .. .... 1.317 
51 . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .. .. ... 51 

::::::::: :! • .......... , ......... ,J , .... •••••I•"'' .... • 

2 

2SS.677 1 1,321,871 !\30,00'l H7.~'7 2tl0.l4S 30.106 271.0lO ;;,!li;(;,2"l0 !),fl5S,;;13 ;;,1)'17, li;:l 22.li:!,3!~1 
$12.ll:l , 5l,,IU2 87,(H7 7i,73'l l!,S3.~ l. 0112 1 12,78H 31S!J.r.1'0 1-30.374 !l60. 17S ~1.(lll'i.41G 

'l'otuls .................... jWelghtj 288,70011.~22,:!87 Sli',;;t,.1 127,387 202,41,; w,n~I 20.,.215 5.alrJ .27-1 11,78!>,r~'\7 ;;,2;1.s1r, :!3,t!lll,!~3 
Vnlue ~12. "14 ~r,S.tl!O ~3b. lt'6 ~:;.n2 fS,0011 ~2,5.;i; ljll:3,875 ~:)'72.r,:;o !tSll .013 ~'l74,200 $1 .728.014 
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PHODUC'l'lON UF OOLD BY COUNTIES, IN V.\J,UE, IOUIJ.11111\. 

COUN'flE$ 11K1,1 1!110 IVII 1H12 

~\~'~\·~~·:::: :: :: : : :::::: ::: :: : :: :: :: :: : ::: : : :: :: :: :: : ... . .. ~~ .,: :: :: :: :: : : :::: :: ::: 
t'h~lun........................ .. . .... ..... it.:!.12 fi;•li7 •21.•40 • !1."1, 130 
C1111la111 .... ...... .............. , • .. • ... • • • :l(t • •• .. •• • • • .. • .. .. • • • 2.;o 
t'cr r:r ....... .. . ...... .......... . .... . ..... :!Ill, 1:11 ,H,'t.- 11,.:;w 1;11:;,w,. 
1'lng............ .......................... 10.~~11 w. 1~'0 11,24.; 7,711 
Klltltas.. ........... ... .. .. .. . .. . .. .. .. .. . :.,it.!I• 3,;;i.11 2,!'01 :!, Ill 
Okunogun . ............................... i'!,IJOi 1:1 ,111'~ ·I. 7:!;l :1.:102 
1'0 ud Orclll•. . . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. . . .. • .. .. • . 113:l 
1>lt1r('e •• •••••.•.••••..•••••••••••••••••.•••••.••••••...•..••••..•..••••...•.•.•••.. 
Skuglt. ........................................................................ .. 
Snohomt•b. . . • .. .. . . . .. .. • • .. • .. .. •• .. ... l !I ,, J33 717 
:io;tnvens. ....•. .......•. .. .•. .... . ...... . . l!!"t, :10:,. $0,J'-::.? 27,Vi.t 2.1,to.;.?:3: 
\\'nhklaJrnm ....................... .. ............... , ............................. . 
Whutcom........ ...... .... .. .. .... .. .. .. . r,:w ~o t'-0 2. NI 

~~~.~~:.~·.:::::::::::::::::::::::::::::::: ::: ::::::: :::::::::: ...... ~. :::::::::: 
Other countlo•11. .... ........... ..... . . ..... ... ...... . II 4 ......... . 

1!113 

... ~.:;uo 

&tj.lNIO 
.. ,:10, 
3.1>77 
2.~r, 

:.?,62'.? 
23, l-.(1 

;;. II~! 

Tot11tP . . .... . ..... . .. .. ......... . 1 ~af;2.o·,1 ... ,, ... 1 n J ,,17 .tm 1 
.... ;....,1,not I ~>!•i.21.; 

IOU 1111:; 111111 11117 1111', Perlo1l 
T ot11I 

............ 1 .. ........ 1 .......... , .......... · ......... $(;, 
• ......... '< JIM.I .. .... .... ........... ......... llkl 

~l .:ii:; t .:!7H ~"'I.IJ .. t ~~:l ~ . . • . . . . . . HI .l'<'-' 
no fr•,; :112 6'.!4 ~2:J.U 2,a1, 

~la,:?i 6 a:il ,117:1 :ltl!l,!!ifi :tl'!,071 270,IM,:? 1,8'!7 ,:?.;;jl 
...... .......... 1,:111 ;;,H:! 1,1172 w,20:1 
J ,3'i7 I 11,l)(Jll I ~.,:12 1.1>1~ 2.,~lli Sh,i:111 
2. 72J I I0,2'1 1'1-,l';.)",? U. IV,'3 I ,!"•"'i:'i 7:!,~·12 

i .2li 
11.S9t 

.......... .......... 170 .. ........ 1,0:1 
11 .......... • • ........ II 

.......... .......... I:? • ......... 12 
3. Ui:? l.~I& jt, l.2i2 1"'1.Z-!'l 
1,IM;;J ,,!Ii:! 3,7~7 ,,1!1' :!ti:!,1111 

....... •• .......... t,;11 , ......... f,41 
1;;,(·~~ I 12,r.20 1:i:1.:im 137 .:i;,,2 11.1,.ro 317, l !i, a,., . .... . . .. . . .. .. ..... . ...... .. . . . . .. .... . o.,, 

: ::::::::r:::::::: :::::::::: ....... =~- ~ ::::::::: ~:: 
,:-,j; .17:J ~:~U, I HI ~77 ,lhl:\ !l1f2,3'1t $:~H ,:j~(J ~;_t;!~,27G 
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l'IWDGC'l'lON OF SILVER J3Y COUNTIES, I N VALUE. 19<)1').JlllS. 

COUN'l'lES 11109 1010 rnn 1!)12 

1-
Asotln .............. . .......... . .. . .....•.•... .. .. . ..•.•............ . . . ....•.. . ... 
Ohelan. .. .. .• • . . . .• . . .. . . ... . . . .• .. .. .. . . . $61 37 1 $2o-1 $:,00 
Prrrr.... .. . . .. . . . • . . • . . . . • . . .. . . . . . . . . .• . 27,\121 100.oi,2 !1S, 17i U3,0S7 
Ring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . 3S5 J.GI/S l .~4 I , iOS 
Kit lltus . ..... .. ....... . ........ . . . . . . .. . . . 46 SO 2!l 22 
O kunognn .... ...... .......... .... ........ 1,659 1,70-~ 0,46S 14,iflll 
Penrl Orrllle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . • . . . . . . . . . . . . SS1 . .. . . . . .. . 
Pieroo •.•.••.•••...•...•...• •. ..••••.••••••.•• .. ..••• I ...... .. ..................... . 
Skagit .. ... . ..... . ............. ... ........ ......... . 2 .... . ........... . .. . 
Skamoulo ...... .... ......... . .......... . . . .. .. ... . ....... . . ...... . . . ...... .. . . .. . 
Snohomish. . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . 12 1 17 2 4 
Stevens............................. .... .. 11.21i 7,172 21,r,5t HS,624 
Whatcom............. ...... .. .... . . . ..... s . . . .. . . . . . l 1~ 
Ynklmo . ............................... . ... . . .. . . . . . .... . . . .. . .... . .............. . 
O t her eonnlb,... .. .. . . . . .. . . . • • . . . . • . . .. . . . . . . . . . . . U lG I 

1913 

$114 
~.208 
1.835 

~7 
9,IJl'l 

41Xi 
so,,wa 

57 

1914 1111;; 

~1 5 l $44, 
fl(),i;J3 52, -103 

: : : : ; ;;~( I : : : ~< ;t( 
76) 

50.G.'l..<t 
100 

12 

... .. ····· 
26!) 

55,04~ 
2J 

]910 

~28 
118 

110 .097 
371 

fi(l 
12,ll<I~ 

56 
l H ....... .. . 
70 

1,170 
]14 ,895 

263 

101 7 

$8 
SO,S22, 
2,230 

80 
12. 04-1 
1,2'70 

3i) 
410 

(1-18 
132.67& 

2 , ()00 
28 

'f otols .......•....... .. .•...•..... 1 ~41,3$.l I ~llfl,1>,;(J I $1:ll> . 20 1 I $2ij4,:l'.!6 I $200,00$ I $M(i,46.<: I $12.'l, 71)9 I $2211 ,GIO I $232,(;32 

191S 

~151 
101.378 

2,3H 
38 

3'l.ll0 
394 

. .... .... . 
5 , 0-00 

HlS. 069 
89 

iij'310,093 

Perlofl 
'l'otnl 

$2S 
1,346 

~,2u8 
12,300 

40G 
116,813 

2,!iS() 
100 
421 

7() 
s,mro 

705.528 
2,500 

28 
26 
-

$1 . 776 , 230 
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'1'01'.\ L m:TAL MINE PR0DU0'l'l0N OF WASHINGTON. 

18/'i to 1910 
Fine Totul 

Value Ounce Pounds Value 

Gold ........................................ $27,!lro,750 .. . ........ . ............ . .... . ..... . 
Sliver................................................... 7,6~1,803 . .. ................ .... . 
O-Onoer................................... ... . . . .. .. .. .. . . .. .. .. .. ... 15,:!97,:WU ......... .. 
J.ead........... ... .. .. . .. .. .. .. .. .. .. . .. . . .. .. . .. .. . . .. . . .. .. .. . .. . 3-1,675,076 ........... . 
Recoverable Zinc..................... .. ..... .. . .. .. . .. .. . .. .. . .. . . .. 3,193,670 . .... .. .... . 
Grand total value ... ...... .. .... .............................. ......... ........ ~311,0cti,3illl 

Since 1903 the State and County totals are accurate, 
but previous to that time, the totals are largely those of 
the mint and lack detailed information regarding dis­
tricts or counties. The still earlier figures are based 
largely on estimates that are considered r ea onably ac­
curate. 

The various statistics have been compiled join tly by 
the U. S. Geological Survey and the Washingt on Geo­
logical Survey. 

Fro. 3.- Graph showing comparnth·e production ot major metals In Wasbtng­
ton, mos and 191 s. 
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QO.U,TlTY O.F ORE SOLD OR 'rRE,\TF.1) IN WASHING'l'O~ 1°'30-lllQ.9. 

·Prior 10 Jf(Hl. ...... . 
•1S6fl .... ............ .. 
jJSGi ................. . 
11e,1,., ................ . 
11!'4l!I ....... .......... . 
11870 ................. . 
11671 ................. . 
11 i2 ................. . 
llS7~ ....... .... ..... . . 
l1Si4. ................ . 
: llmi ................ .. 
§1!-iO ................. . 
~lb,77 ................. . 
i1S7, •••. , ............ . 
§1870 ................ .. 
~1SSO ............. ... .. 

··1881 ................. . 
••1ss2 ....... . ........ . . 
.. 18$3 ................. . 
... lb-'-1 ..............•. • . 
.. 1"8:; ................. . 
••1sso ... .............. . 
•·1ss1 ................ .. 
··1~, ................. . 
••1 ~H .. ••••• .••• •..•. •• 
··1~.:10 .........•.....• . . 
.. 1001 ........... ... ... . 
•·1m ............ ..... . 
.. 1&~ ................. . 
.. li'IN ................. . 
••18!):, . .... •...... ...... 
••Jll)(j,,, .........•..... 
··1~1 . ................ . 
.. lht)~ ..... ............ . 
-1s1111 ................. . 
.. l!X., ................. . 
.. 1001. ................ . 
... ]90:! . ..............•.. 

l!JO:L ................ . 
1001 ................. . 
JOOS ................. . 
1!1()'.i ................ . . 
l(Kli ........ ......... . 
100, ................. . 

Gold 
(Vulue) 

~.000,000 
1,000,000 

400.000 
400,000 
3\J(),000 
3()(),000 
320,107 
21;(),00(/ 
206.841 
154,635 

1,932 
!W,O~ 

300,000 
300,000 

7o,CIOO 
185,SOO 
120,000 
120,000 
!'0,000 
iS,USi 

120,17:2 
lH,5~<> 
160.00:$ 
145,000 
103, iOO 
21H,000 
S71 ,S97 
373,553 
2:!b.ll!ll 
23-Z, i61 
373.14S 
395,400 
H!i,00-I 
011?,llS 
7:l0,3SS 
732.437 
001,240 
37'1,471 
507,SSo 
3).1,463 
4o;;,07 
221,64~ 
2:;0,074 
242,284 

Totals..... . .... . $22,110,630 

Sil\'er 
c rfne Ozs.) 

12;;,500 
12,500 
5,()00 
6,000 
3,750 
3,700 
4,0()0 
3,:!oO 
2,3:;3 
1,92~ 
] .000 

320 
11,607 

-21. 739 
li ,s.;1 

i,8(1 
1,45(1 
l,45() 

387 
912 

52,:!0 . 
123.752 
04,&lli 

1ia, 1;;0 
!,'I,~ 
60,0'li' 

1(\i;,$83 
1;;1,.,.;4 
1!!4 .1161 

ll,6S3 
109,000 
2:l.~,407 
242,i~O 
S29.549 
2.~.001 
:l()'l.i,j(I 
an,as1 
721 ,4:;o 
2!14,:,o() 
101 ,;;us 
12o,376 
4ii,87~ 
&o,So!J 
M.!:'23 

4 ,OS0,009 

Copper 
(Pounds) 

L~nd 
(Pountl~) 

:::: :::::::.J ::::::: ::::: 

70,HO 
l!G.SSI 
20,620 
40,420 

iKMl,570 
3:'J0,047 
10S,71l9 
:!S:.,U.'!O 
207 .Sl2 
312.0.'lO 

l,OS7,3W 

8.17 .6Jj 
1,IY-!Z,(16!1 
1,001 ,Ol1i 

210,8-11 
2-12.iilU 
400,412 

1, 7G0,30'J 
(j(lj,Ol3 
~!tl.100 
~2(1,00:; 

1,13(),12(! 

O,JOS.204 

'l'otul 
Vulue 

$9,IGl,1~ 
1,010,737 

406,650 
400,(wO 
3().1,009 
30,l,OO!) 

32.5,407 
204,2!17 
200,305 
J;i(),()05 
S1,17:? 
2i .3oll 

350,000 
3')..,j,00(1 
9"3,000 

130,SUI 
121,ll3\I 
121,(153 
i,\),4$) 
74 ,IJG.I 

U:2.(135 
270,062 
2;3, 129 
201 ,3"25 
270,H4 
277.100 
!;30,121 
005,40ii 
333,ll(U 
238,&!l 
414,037 
5~4.2()7 
:l95,S.'l2 
8$8,00$ 
002, 774 
97~,711 
001,623 
771,41):, 
'llll,001 
51$,()9.S 
5211,200 
llf,(),53,'l 
•Jl)S 63o 
378'.SIG 

$:W,10 ,l:?-2 

•nrmrn~ • . r. R., 'lilu•rut H•R()\lrccs <>l lh" Stnt~~ unrl 'l'errltorl~s West of the Hocky 
Mountolt1s. IS6S (with esrtmute of sllv~r). 

IEstlmoted by C. N. Gerry, U. s. Geological Snr,•cy. 
!Raymond, R. II'., Hnti•tlcs of lUnes und lllufng In lhc !;tatn~ nn<l Trrrflorf•s 

W•st of th2 noeky ll.lountulns, 1~70•ll>70. 
§Dlrcclor of Lhe Mfnl, Aunmll Rur•lpt• tl>76-1Si0. 
' Emrnon,i, It 'F., 0. S. G0 oloi;INll urny, Mlo•rnt ResourcPF, 11ai;9 ~:;. 189'2. 

·•Director of th• lllnl, .\nuual n ·c~lpt~ 1 .... 1.1003. 
'For tll(ur•s lal9r than JOO• sc• tubl•s in llrst of rwort. 
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ANTI1\10NY 

The deposits of antimony in Washington are rela­
fo1ely . mall and unimportant and during normal time 
cannot compete with the cheaper ores from China. Cer­
tain depo its that cany appreciable associated silver 
values are likely to reopen if the present demands for 
silver continue. In such an event the antimony would 
be secured as a by-product. There has, howe,·er, been 
no production of antimony recorded in Washington ince 
1917. The kno"~ properti.es arc ns follows: 

The Reedy depo it i located five miles up Gold 
Creek, a tributary of j [cthow River, 20 miles above 
Pntero~. This property is reported to have shipped 
] ,000 tons of ore since 1907. It is equipped with water 
power which operntC's an oxide t reabnent plant and an 
air compressor for mining. The following analysi. of 
11Je ore is reportC'd: 
!'ih ......... ;!6-5~ per C"ent. ....•.......... Cu ......... . .............. . no11e 
Fe ......... 4.0:J per cent. ................ \s ........................ . none 
i:; .......... 16-67 percent ........... .... . caco, .............. ....... 2.28 
SIO: .... . ... ~2.81 percent. ............... MgCO• ...... • .. .. .... . ....• 4.tr. 
Zn . . . . . . . . 3.3~ pe,· <'enl. . ......... . 

In the Covada district the R E. Lee prospect contains 
a s0ri.cs of sma 11 '"'cins carryi.11g 11early pure stibnite. T]1e 
ve ins average from one-half to three inches in width 
and are exposed for only a few feet along the strike. The 
Longstreet l\1i11e, ~ituatecl in sec. 25, T. 32 N., R. 36 E., 
has an aplite dike extending the foll length of the claim· 
this dike exhibits appreciable amounts of stibnite. 

Several carload shipments of good-gracle antimony 
ore ha,~c been made from the Lucky K nock :Mine 11ear 
T011asket, in northern Olrnnogan County. The sulphide 
mineral, stibnitc, is said to occur as inegular replace­
ment deposits in limestone. An oxidizing plant wa.' lmilt 
on the property, but there has bC'en no actinty since 1916. 

The Wells-Fargo i\rine is situated in sec. 36, T. 31 N., 
R. 3 E., 12 miles west of Gray Station in Stevens County. 
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The ore is stibnite ( carrying silver) in a quartz vein 
which averages three to five feet in thickness. The prop­
erty is still in the prospect stage, but the prospects are 
said to be encouraging. 

A narrow vein of stibni te occurs on Money Creek, 
three miles above the Great Northern Railway sttltion 
of Miller River, in King County. Several years ago a 
mill was built to treat this ore, but the n~nh1te was not 
a financial i:;uccess. Sc,·ernl otber small ,depo. its of 
stibnite are known to l>Cctir in this ai·ea, particularly 
along :i\ [i.ller Ri,·cr. 

Au antimony properly, o,,,netl by 1fr. Boyle of 'altan, 
is located in Sultan Basin, one and one-half miles from 
the Forty-five 'Mine. ~fr. Ym1 :illpps of Leavenworth has 
located a property on l cicl<> Crock, Chelan County, but 
there are 110 data arnilable as to the extent of the deposit. 

ARSENIC 

Arscnopyrite (iron 84.3 per cent, arsenic .J.6 per ceut) 
associateL1 with golc1 vc1lucs is a common mineral in a 
number of ore deposits in tltc Cal'>cade Mountains. These 
properties are not worked continuously, and the ore is 
usually shipped to the Tacoma smelter where the arseuic 
is recovered as a by-product iu a special treatment unit 
of the plant. The .A.pcx Gold .Mi:J1c;:; Company, near the 
station of Uiller Hi\'er, King County, has been one of the 
largest shippers of ore containing arsenic. Arscno­
m'ri to is a common ore mineral at the Cleopatra ~md 
l\fono mines, also located in the -;\filler River J\fo1ing Dis­
trict i it is also prominent in the gold veius of the Monte 
Cristo and Ble,vett districb,. 

The high price paid for arsenic during 1920 encour­
aged the American Arsenic Company to develop a de­
posit of realgar (arsenic monosulphicle) near Hciter, 
Snohomish County. The head offices of the company are 
locatecl at Burlington, Washington. '.I'he mine is 2,000 
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• feet aboYe and four mile. by trail north of Reiter. a 
station near Index on the Great Northern Railway. 

The ar enic occur principally as realgar with ub­
ordinate amount of orpiment and arsenolite. Tlrn ore 
fill a small fracture iu the grauocliorite country rock. 
The ore bas been developed by a drift 150 feet in length, 
this de,·elopment shows the ,1ein to nu-y in ·width from 
two to twelve inches, with fi,·e inchc.· as an average. 
Practically tho entiTe filling is realgar of excellent grade. 
There are several minor veinlet. trending off at various 
angles from the drift, and nearby there are exposed 
several small but continuous veinlet of ore. The ore 
from the largest vein is of sufficient width and (lualit>' 
that it can be sorted and shipped direct. A ]5-ton flota­
tion mill was completed on the property during July, 
1920, to provide concentration facilities for the lower­
grade material. 

Several other occun ences of realgar and Ol'piment 
are kno\\rO in the State, but so far no deposits of com­
mercial importance have been developed. At :Mineral, 
in Le"·is County, a deposit of realgar was treated several 
years ago to make white arsenic, but the plant was U11able 
to compete with the white arsenic produced at certain 
smelters. Realgar and orpiment occnr associated \\i lb 
an igneous dike in sec. ,, T. 21 N.1 R. 7 E., near the to,rn 
of Ravensdale, Kjng County. 

CHRO IVII'rE 

During the war period vVashi_ngton produced se,·eral 
hundred tons of chromic iron ore, but following the re­
entrance of tOl'eign competi tion, all of the local proper­
ties closed dow:n. 'r ho ·war-time ::;earch for chromite, 
however, served to hring to light new deposits wl1ich may 
later develop a commercial value. Washington is known 
to contain the largest potential water power resources of 
any state in the Union, and as this is developed i t i : be­
lic"Ved tlrnt the electric furnace will come into more com-
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mon use. The ma11ufacturc of fcrrochromc in the electric 
furnaces "·ould open a local market favorable to the 
nearby chrome propcrtieR. 

The recent war taught th<' necessjt~· of national eco­
nomic independence in mineral resources, nn<l since the 
weste1·n chrome deposits form the domestic chrome re­
serves of Uic country, they c11·0 Yaluahlc from the shmd­
point of national prot<>ctiou. 

Chromite occur. associated with basic intrusiYc rock:,;, 
chiefly vcriclotite, pyroxeuitc\ ,mcl their alteration pro­
duct, serpent i11C' . rrhc chromite occurs usually a irregu­
lar lenses and s tringers which a re the result:-; of mag-­
ma tic segregation from the basic r ocks. 

Chromic iron or e fincls it. chief use as a refractory 
lining for metallurgir-nl furnaces where high tempera­
hues and th<' conosi ,·c action of moll en metals must be 
withstood. As fenochromr it sern.•s an important use 
in tho mauufacture of chrome steel. Th<.' Llemand for 
chromic oxide in the chemical industr)· is not unimport­
ant. 

The best lrnow11 chrome depositi- i.J1 the State are 
those 011 Cypress Island of the San .Juan f{rouµ, which 
can be be t reached from Anacortc,s. Then• is de,clopecl 
here a limited tonnnge of shipping ore that will average 
40 per cent chromic oxide, anll sc\'cral thousand tons of 
or e averaging 25 per cent ch romic oxide, that reliablC> 
mill tests pro,c can be concentrated to a +0-45 per cent 
product carrying only two per cent silica. Tlw:c ore 
bodies occur as irregular seams and lenses enclosed in 
serpentine. 

Rcvcral large deposits ctr<' lmo,n.1 to exist in the Sister 
P eaks distrid in T. ;H N"., H. GE., sonfhwe tern Whatcom 
County. T,vo properties in this district arc near tl1e 
headwaters of Skookum Creek, and wer e located by 0. 
D. Post and R. L . L;-imbert of Sunrns. The Sister Peak 
tfouutain. arc made up of peridotito, carrying ch1·omite 
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as an acces ·ory mineral, distributed through the rock. 
The deposit are in the form of lense and are the result 
of magmatic segregation. The ore is of good grade, but 
erious transportation difficulties make the depo it. at 

present valuele . The properties can be best reached 
from Camp No. 2 of the McCoy-Loggie Lumber Com­
pa11y near the town of Acme. The country is rugged, 
and no trails exist for the last £ve miles of the trip. 

everal deposits of chromite are known to occur in a 
serpentine and peridotite area which extend· from T. 
23 N., B. 15 E., north of Cle Elwn Lake, eastward to 
Blewett. This formation i well shown on the Snoqual­
mie and ~it. Stuai-t folios, prepared by the U. S. Geologi­
cal Sw·vey. The lmowu deposits of chromite have been 
found to occur as small lenses, usually of excellent grade. 
During the war Ricb1nd Denny of Tacoma mined and 
shipped 15 tons of cl1romitc that averaged 50 per cent 
chromic oxide. This ore came from a small deposit on 
the east side of Hawkins :i\Iountain. On Boulder Creek, 
one-half miJe ca~t of the wagon r oad, John and William 
BuTke h,ffe opened a small lens of chromite which yields 
assays aroun<l 50 per ceut. 

Duru1g 1917 chromite deposits were located on )fount 
Chopaka near the town of Nighthawk in northen1 Okano­
g~m County. The country rock is peridotite and the de­
po ·its are rE>ported to be of considerable size. 

COPPER 

Copper rank fir t among the metallic m inerals now 
being produced in ,Vusbington. rr he peak output wa · 
reached during 1916 and 1917 whei1 the indu. try was 
stimnlated by the hecwy war demands fo1· this metal. 
During 191~ copper totalled 33.4- per cent of the total 
\'alne of the metallic ore production of the State. This 
position i t has only gained during r ecent years, for pre­
vious to 191+ the low price discouraged operations and 
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the copper mined was but lO per cent of the value of 
metallic production. 

The bulk of tl1is metal comes from the United Silver­
Copper Mine 1l<~ar Chewelah, and the Sunset Copper 
Mine neaT Index in the Cascades. During 1918 six rnines 
produced nearly 90 per cent of the total. In oTder of 
their importance they were the United Silver-Copper, 
Sunset, Coppe1· "\Vorlcl Extension, Lone Star, Turk, and 
Loon Lake mines. 

Fifty-eight per cent of the total Yalue was shipped 
to the smelters in the form of mill concentrates. The 
ratio of concenfratccl to crude ore is gradually increas­
ing o,Y·ing to the improYed and extended milling practice 
of the state. 

COPPER Pll0DUOEO IN W-\SIITNOTON, TIY Kll\'US OF ORE, IN DRY POUNDS. 

Per Cent Por Oeot 
Dry or Procluc?cl Pro,11,cccl Total 

'L.RAR l;iliceous 001>\lfr Lud Frolll Prom Pounds 
Ore Ore Oro Orurlc Conc~n· 

Ore trntfS 

1111a........ 153,033 800,37<1 n I 7S 2-~ ,I !lo~ ,n,1 
1!114........ 3'2, 131 746,2'Ji .. .. . . . . .. 72 2.• 7i8,72A 
101u. .. . . . . . 13,4;;1 1.001 , J7o ........ · 1 u; 43 1.020,ow 
10]6.. •.. .. . 60,41$ 2,i;i,.1.~3() ;l74 75 2., )!,tJ,15,0-2'.? 
1917. ....... 51,!!91 2.1-17,102 1,025 ;;(J H 2.lll0,Jl8 
IOlS..... •. • 14,4-IS 1,!)07,Wo 393 12 5~ l,11'2-l,406 
JUW... .. .. . . . . . . . . .. . . . .. . .. . .. .. . . .. .. .. .. . . .. ..... . .. . • . . .. .. . . .. . 2,5'i2,J:!4 

Volne 

!;\Hi, . ~ 
1oa,:m 
liS,H62 
050,67;; 
600,41}$ 
•l74,ii;jl 
4C>O.n!l3 

During 191!) and 1920, the copper mnrket the world 
over was in a demoralized conditio11. In spite of these 
adverse conditions, output has been smprisingly well 
maintained when we remember that e,en the large pro­
ducers were operating on a ,ery slender 1mugin of profit. 

The variability of the copper market dul'iug tlle past 
two years has been caused by the natural functioning; of 
the law of supply a11cl demand; abnormal meta1 prices 
during tlte war period resulted in an immense production 
of copper. Consumers built up large rrservcs of the 
metal to gual'd against emergency conditions. Tho sud­
den termination of the war found the allied nations with 
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ufficient copper :tores on hand to normally supply them 
for fl year or more in adnmcc. lt was soon evident that 
the wal'-timc mal'ket price fixed by the go,ernment cou ld 
not be maintained. The United tates procluees about 
two-thirds of the world's <:opper . upply and the Large 
producers of this country fonn<'d a combination to pre­
vent a collapse of the market Hoping that the r ehabili­
tation of w.-1r-cle-rnstatecl Euro-pc ·would r eopen UC\\' cle­
m,rn<ls, they curtailed prodnctiou much below normal. 
The slowness in completing tl1e peace tem1s and the diffi­
culties of roju,·euating the peace time industries in Eu­
rope haw so far frustrated the hopc•s or. llll improved 
demand for copper. The closing months of 1920 finds 
copper scUiug slightly befow 15 centcl per pom1d, this 
being lower than the pre-wnr p1·ico. Under present costs 
it is believed tirnt there is not a copper mine iu the 'fate 
·i.hat c,Ul profitably opcrnte with copper at the prcscnl 
price. 

GOLD 

"\V ai::hiup;ton, until recent yea rs, has been thought of 
princivally as a golcl-µrodnci11g Sta to. This output up to 
1919 totals in round uumbers $2 ,000,000 and preYious 
to 1915, go ld easily ou trnnkcc1 nil other metals. Since 
that date, however, gold proc1uction has been rapi<lly de­
clining until 191 8 find it outranked by copper, lead, 
al](l sifrer. The gold crisi: that at present confronts 
mi11ing of gold the world o,1er, has been one of the major 
factors to curtail the yield; this slump bas been aided 
by the fact that the richer frcc-milli11g sui·facc Ol'es 
baYe been mine<l out and mining operations roust now 
be carried deeper wheTe th<' ores are not always as l'ich 
and are often of a refractory nature which <.liscourages 
ordinary concentration practice. 

The Republic Oistrict is ('asil~· the premier gold camp 
of 1bc State, a11d go1d pTodnction reached it~ apex dur­
in~ ]911 when this district was prodncing on au intensive 

-3 
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scale. Any future extensive advancement of gold pro­
duction from this area appears to be contino-cnt upon 
the solving· of ccrtai11 metallurgical problems that will 
make the large tonnao-e of low-gnlde Republic ores of 
commercial value. Vi7hen production costs reach a nor­
mal level, there is eYery reason to believe that such a 
project may be successfully worked out. 

Other gold producing di tricts are the Orient, Oro­
ville-Nio-hthawk, Blewett, Monte Cristo, and :Mount 
Baker areas; a number of properties in these districts 
will renew operations a soon a relief is offered for the 
present gold situation. This condition of high mining 
c:osts and low market price for gold, which has paralyzed 
the gold mining indu. try, is too well kn°'~'n to warrant 
elaboration. 

The present output comes largely from the shipments 
of , iliceous gold ores from the R epublic district to 
smelter s wher e ]ow treatment costs are granted 011 ac­
coun t of the u tility of the ores as a siliceous flux. The 
coppcl' and silve1· ores from othe1· camps invariably 
carry small quantities of gold, which factor assists in 
raising the production of the State. 

A gold dredge was r ecently put in operation on the 
gold-bearing gravels of the Swauk and tributary streams 
in the vicinity of Liberty, Kittitas County. If this oper­
ation proves successful it will add materially to the gold 
yield of the State. 

OOLD PRODUCED U- W.\SUINC:1:'0N, tlY KTh-OS OF ORF., 1N FU',E OUNCES. 

Dry or Per Ocnl P~r Cent 
YEAR Pluc0 rs !llllCl!ous C'o1mer L•Ofl Shlp1w<l Shlpred 'l'otal 

Ore Ore Ore Crude 11s Cooc. o,mccs 

-----1---1----1------ --------
llll3.................. 200.47 :l3,S'2.'i.21 158.48 .14 00 lO 83.<»'2.30 
191.L..... ... .. . . .. . . . 27 .,1; 20,43,'i.&J !!20.03 6S 32 20,053.24 
101&................ . . 346.30 1s,211.12 !lOS.;;o 2.23 oo 10 1s,os<1-.oo 
1tlrn. .... ...... ..... . . 400.40 26,rno.os i,113.10 . ; 13 2, 21.oM.oo 
W17... ............... $3.SO 23,2'10.Gl 21'1.0S 9. ii 70 SO 23,SIG.17 
1918 .................. 105.03 14.107.86 ·163.$2 .72 03 'i 14,737.S.1 
ltllO.. .... . .. .• .. .. .. . • . . .. .. . .. .. . .• .. . .. .. . .. .. .. .. . .. .. . .. . .. .. . • • . . • .• .. . .... 12,233.20 
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The First Thought Mine in the Orient district, which 
was formerly a substantial producer of gold, is expected 
to reopen when mining costs ao-aiu permit of normal 
operations. 

An important yield of gold has been made from a 
number of properties in the Oroville-Nighthawk area. 
At the present time all the gold properties are closed 
down. Future clevelopment work in this ar ea may prove 
the existence of low-gTade ore bodies which will afford 
a profit under large scale operations. 

The first quartz miniug in the State occurred in the 
Blewett district, m1d since that time a considerable out­
put of gold has been made. The surface-oxidized ores 
were free-milling but below these sulphides appeared, 
aml gravity concentration and cyanidation were re­
sorted to with varying degrees of success. The vein ma­
terial occurs as lenticular, vein-like masi:;es in serpentine, 
and these pockets, while often ,~cry rich, are separated 
by enough barren ground to make necessary much dead­
work. 

The Monte Cristo district in the western Cascades 
is ci·edited wiili a production of !f,7,000,000, and at one 
time ,yas the scenf' of mining operations on a large scale. 
The comple.xity of the gold, copper, lead, zinc, iron, 
a rsenic, and antimony ores offers metallurgical diffi­
culties which retard succe. sful operation. The follow­
ing is quoted from the :Mining Summary Report of 
Fisher :1 "Two factors have been ach·erse to success­
ful operation in this district. The greater of these fac­
tors has been perhaps the formation of numerous sub­
sicfou-y companies to perform the various operations 
involved in handling the output of the camp from the 
mines to the smelters. ~[ining companies, tramway com­
panies, concentrating- companies, and the r ailroad com-

'Fischer. A. B. "A 811mm11 1·~· or :\fining In the St:1te or Washington." 
'Eng. Exp. Station. Unlei'1!'1ly of ,,•aal,lnglon. t3o lletln No. I, p. 20. J 918. 
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pany all had to make a profit, with the result that iustcac.1 
of one fair mining profit from the operations it was 
Eocessary to make :sOYeral corporations pay tfo·itlcnds. 
The ore valur was 11ot h igh enough to stand hea,'r OYCl'­
hea<.l charges, :rncl the 1·N,u1t was lb" ultimate clo. ing 
clown of 1be principal mine. of the camp. The railroad 
was later taken OYOl' h? the Northem Pacific Railway 
Company tmd operated br it for a time, until the caving­
of' some 01' tJ1e tuunels stopped traffic and suspended 
practiccllly all actinty at ~fonlt> Cristo and at other 
camps along th{' l iD<'. "\\ithin the last f0w years the 
road has been rcopencc.l under lease to n lumber com­
pany, and Monte Cristo antl other districts haYc becu 
given m1 opportunity for new de,Tclopmcnt. The more 
important mines of the cnmp han been consolidatNl 
into two large groups, and several smaller properties 
also arc uudel'going dcYclopmcut. At the pTescnt writ ­
ing it seems probable that the near future will sec Mont<.' 
Cristo ag1:1in shiµping on' and concenirntes." 

1'hc Boundary Red :i\f ountain nnd the Lone Jaek 
l\f incs are the important producing- -properties of tl1e 
Mount Baker District. The BonnLlar~· Red 11ounlain 
Company operates a 50-tou mill employing- amalgama­
tion. 'J1hc mine closed down temporarily during- H)l7 to 
rrwait more fayorable mining conditions. The Lone Jack 
1\fine has bcou idle since the mill was desfroyecl by fire 
some year. ago. At 1>0U1 mines the values are in free 
gold in well-defined qnartz Yeins. S ince a h igh rcco,cry 
can be effected by amalgamation. the milling problems 
al'c comparatively simple. 

IRON 

For a complete description of the iron ore resources 
of Vfoshington, rofor011Ce should be made to Bulletin No. 
2, University of Washing-ton Bureau of Industrial Re­
search, "An In,·cstigation of the Iron Ore Resources of 
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the Northwest," by William H . .. Whittier, (published by 
the University in 1917). In this report the iron deposits 
of the State are divided into four principal districts. 

The ore bodies of the Cle Elum district occur on the 
eastern slopes of the Cascade Mountains, along Cle Elum 
River, about 23 miles from the Northern Pacific and 
C. :M. & St. P . .Railway lines. The ores are of sedi­
mentary origin and consist of mixtures of hematite and 
magnetite. Various analyses show them to average 
from 41 to 56 per cent iron with little or no phosphorous, 
sulphur or manganese. They are low in silica but high 
in alumina, which would make them refractory in smelt­
ing. Since no estimates have been attempted by any 0£ 
tbe men who have examined these deposits, it is impos­
sible to state even approximately the quantity of ore 
available. Its extent, howeYer, from the description in­
dicates that the deposits are quite e.:\.i.ensive in super­
ficial area. 

Two bodies of magnetite~ ore, known as the Denny 
and Guye prospects, outcrop near tbe . ummit of Sno­
qualmie Pc1ss, in King County. rrhis ore is of excellent 
quality, but the quantity available has never been de­
termined. The ore occurs as broad bands near the con­
tact of gnmdioritc intrusive into metamorphosed 
sediment. 

Near the towu of Hamiltop, in Skagit County, are 
located deposits of magnetite which have been mined in 
a 1 irni ted way. In 1902 aucl 1903 the Pacific teel Cmn­
pany used a mall proportion of the Hamilton ore along 
with Texada ore in their blast furnaces at Irondale. This 
use demonstrated that an excellent pig iron of bessemer 
grade can be manufactured from a mixture of these two 
ores. The deposits are favornbly situated for low min­
i11g and transportation costs; their quality is poor but 
the deposits are known to be quite extensive. 
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Deposits of limonite and hematite of goocl grade 
occur ueal' Valley in Ste\"ens County. The limited devel­
opment work discourages any attempt to estimate the 
quantity available. A total. of about 3,000 tons was 
mined 20 year s ago and ship1)ed to tho Tacoma Smelter 
for flux:. DuTing r ecent years several hundred tous of 
the ore have been shippetl to the calcining plant of the 
Northwest Magnesite Company at Chewelah where it is 
mixed with mao·ncsite in the manufacture of ferro­
magnosite. 

Diamond drilling has been in progl'ess clm·ing recent 
years on the Copper Key claim in the Belcher district, 
Ferry County. The results of the drilling have not been 
given out. The deposits are large, irregular-shaped 
lenses of high-grade magnetite largely enclosed in lime­
stone and dolomite. The ore was evidently derived from 
closely associated stocks of monzonite porphyry. 

rrhe only producing iron mine in the State is the Neu­
tral property near Chesaw, Okanogan County. This 
otc is a very high-grade magnetite and supplies several 
thousand tons annually to the Northwest Magnesite 
Company for use in the manufacture of ferro-magnesite. 
The ore body is reported to be extensive for a lenticular 
deposit of this type. 
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LEAD 

It was not until J916 that Washington began to mine 
impm·tcrnt tmrnages of lrad ore. The meteoric ri e in 
production wa, clue to the discovery of the Electric Point 
Mine wi.th its large chinmcys of lead ore. This ore aver­
ages ix parts of ccrussitc to one part 0£ galena; it car­
ri es hut a mall amount 0f silver. During 1917 the f,n-or­
able lead market resulted in a year of mm,imLrn1 produc­
tion, this was followed by .1 r educed output iu 191 and 
1919. The mine has good ore reserves deYelopcd. It has 
been operating the g-reater part of J 920 and it yield. for 
that year will be more than tlouble tlic 1919 total. 

Stevens County has supplied oveT 90 per cent of the 
lead pl'Oduced in the Slat·e. Durincr the next few years 
some reenforcement may be expected from the OroYille­
Nighthawk, Ruby, and Conconully rlis tricts i11 northem 
Okanogan County and the Ne·wport district in P end 
Oreille County. 
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PRODUO'l'ION OF LEAD IN WASHfNG1'0N. 

YEAR 
Average 
'Pric~ Per 
Pouml 
(c2ots) 

1012 ....................................... . ............ .. H 
UIH .................................................... .. 3.9 
1915 .. . .................. .............. ........ , . . ...... .. 4. 7 
llllO .... . ........ . ....................................... . 6.V 
1017 .................................................... .. .o 
101 ........ . ........ . .... . .............................. . i.l 
191!1 ............. .. . .......... ... ........ ...... ......... .. o.3 

MANGANESEL 

GENERAL STATEMli:NT 

'.l'Otlll 
Pounds 

202 ,457 
65,507 

295,215 
5,890,274 
9,789,087 
5,271,815 
2, 146,)57 

Valu~ 

S,900 
2,555 

13,875 
372,550 
841,913 
3H,299 
113,746 

·w ashington contains extensive resources of manga­
nese ore. This fact was not appreciated until about 1917, 
when the high prices being paid for manganese ore 
b1·ought to light deposits located in the Olympic Moun­
tains. 

The manganese-bearing lodes have been found in a 
belt two or three miles wide, that Li es on the south and 
east fla11ks of the Olympic :Mountains, and extends from 
a point south of Lake Quinault to the head of Dung-eness 
River, a distance of 50 miles. Some of the better known 
outcrops in the Olympics are found along the north and 
south forks of the Skokomish River, and on Copper 
Creek, a tributary to the Dungeness River . 

. Although the belt on the Olympic slope is for the 
most part but 20 or 30 miles from tidewater on Hoods 
Canal, and about the same distance from the railroads 
between Puget Sound and GrayR Harbor, it has not been 
completely explored because of the rnggedness, the thick 
forest, and the general lack of roads and trails in the re­
gion. The lack of h'ansportation facilities is the strong­
est retarding feature in the opening up of the deposits. 
The lodes on the North Fork of the Skokomish River 

'The information on the mngnane!!e deposits or vV:ishjngton hos been, 
In p:irt. absti·act!'d from the notes o! J. T. Pnnlee or the U. $. Geologlca.1 
Survey, a.nc1 Henry Landes, Director of t11e Washing-Lon Geological Su rvey. 



The J.liinernl Resources of Washington 75 

aro more easily accessible than any other s. The Triple 
Trip Nine can be reached by a good auto road from 
Hoodspoi-t to Lake Cushman, and thence by a roatl re­
cently completed, from Lake Cushman, six miles away. 
The railway of tho Phoenix Logging Company has been 
carried two miles above the hea<l of Lake Cushman, and 
it is planned to extencl this railroad fur ther up the ri,·er 
to a point beyon<l lhc mine. 

A.llliough tlte deposits 011 the South F ork of the Sko­
komish are but six miles in a straight line from the 
Triple Trip l\rine, the country is so rough that they can 
he reached onJy by a circu itous route covering :JO miles 
or more. 

Other deposits such as the 'l,ubal 1ain arc loca tecl at 
distances Yar y i11g from 10 to 20 miles from transporta­
tion, and at altitudes of 5000 to fi500 feet. T o put the 
11rop(.\rtics on ~1 producing bn:-;i, i t will bC\ l'lC\cessary to 
buikl aerial tramways from the ridges down to the bot­
tom of the majcn· str eam YallPys, where a water-grade 
can be secured for higll\vay or railway construction. Air­
plane hansportation se<'ms destined to ewnt.ually help 
sohye the fransportat ioll problems over areas of sucb 
rugged topography. The greatest handicap would be 
the absence of a suitable landi1)g field close to the de­
posits. vVhfre mountain lakes of sufficient size are avail­
able near thr cl('posits, hydroplanes could be used to 
bridge the clishrnce between the p roperty and Hood 
Canal. 

GEOLOGIC RELATTO~S. CHARACTl~R. AN1) EXTEJNT OF THE ORE 
BQDIES 

The geologic relations of all U1e deposits examined 
ar e similar. The lodes occur in greeustones, argillite 
and limestone, all of which are r egionally metamor­
pllosed rocks and are of probable Jmassic age. The 
gr eensto11es, which form thr bulk of the metamorphic 
series, are altered basic ltwas. The limestone is strongl y 
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discolored to a maroon-red with iron and manganese 
oxides, and is closely associa ted with most of the lodes. 
The lodes usually occur as large, lens-like masses com­
posed mainly of an uncommon brown hydrnus silicate 
of manganese with which is· assocjatecl a red jaspery 
quartz, hematite, and trace of rhodonite, the common 
silicate of mano·anese. 

The chief ore mineral has been identified1 as beme11-
tite, a manganese silicate, which previou ly has been 
lmo'.vn only from rare occurrences. The bementite has 

a pale brown color, a sugary texh1re and break with an 
uneven fracture. In physical appearance i t closely re­
sembles quartzite and except for its \\Tcight, the freshly 
broken material might be mistaken for that material. 
Detailed chemical and microscopic ana]yses by Geo. 
Steiger and E. S. La1·se11, Jr., in the laboratories of the 
U. S. Geological SuTvey have served to <lefinitely iden­
tify the mineral. Chemical analysis of a pTactically p uTc 
sample ga ,·e mano·anese oxide (.MnO) 41.58 peT cent, 
Si01 39.92, F eO 4.15, :M:gO 4.46, CaO 0.40, A.120:1 1.32, 
,rnc1 w<1teT 8.39 per cent, thus g iv-ing a chemical fo rmula 
(8Mn0. 7Si02. 5H 20 .) Under the micToscope the min­
eral appears as felted aggregates of fibres or plates asso­
cii:ttecl with quartz, rhodoni te, calcite and manganiferous 
calcite, these minerals being intergrown with the bemen­
tite and also deposited in veinlets that cut it . Tear the 
surface the silicate minerals have been partly altered 
to the amorphous black O)..'icle, which fills the fracbrres 
and joint planes and paints the rock faces a showy black 
color . 

The Tubal Cai11 deposit is on Copper Cr eek, a hibu­
tary to the Dungeness River , and is best r eached by 25 
miles of road and trail from the town of Quilccne. The 

1 ,1 . T. Pnl'llee, E. S. L >\1·sPn, Jr .. o nd Geo. Ste ige r . .. Bemenilte and 
:NeotoC'lte from ,vestem 1''flsblngton :· · .Jounrn l of lhe \V11.,..hlng t on Academy 
oc S <:ie nces, Vol. n , No. 2 .. Ja n11a 1T J 9. l 921. 
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ore body is above timber line, the outcrops attaiJ1ing­
a maximum elevation of 6,300 feet, so that the exposures 
arc exceptionalJ.v good. The lenses of hementite are de­
veloped in a red limestone, and they fo rm practically a 
confoiuous lode at least J ,500 feet long and six feet in 
:werngc widtL. The natural cross-sections show that the 
lode persists to a depth of at least 500 feet. It is cou­
servati \'Cly estimated that this body contains 450,000 
to11s of ore. Near the m,mganeso lode ii-; a bed of shale 
carrying impregnations of copper mi.:nerals. This copper 
,vas ilie object of considerable mining development work 
on tbe Tubal Cain pro1)erty ancl it was not until recent 
years that the true nature of the manganese was appre­
ciated. The property is well equipped with mining aucl 
power machinery and has camp buildings suitable for 
the accommodations of 35 men. 

At the Triple Trip l\linc the rnangaucse occurs as a 
\~ein-lilrn deposit averaging· 24 to 30 inches in width an<l 
is exposed for a length of 500 feet . The strike of the 
deposit is S 60° W and tlJC dip nearly n rticaJ. The ore 
is closely associated with altered lava and a reddish iron­
stained belt of limestone. The or e is chiefly the brnwn 
silicate, which near the surface is partly converted to 
the black oxide of the metal. The claim of Mr. UacKcan 
which adjoins the Trivlc 'rrip Mine, contains a body at 
leas t six feet wide and JO feet long. 

The Apex Mine, now under lease to the 1\[t. Elinor 
1\Ianganese }.lining Company of Seattle, is a mile farther 
np tl1e creek which flows by the Triple Trip deposit, 
and ,,tan increased elevation of 1,500 feet. At the Apex 
the creek cuts into the deposit and exposes manganese 
on both walls of the gulch. The commercial or e has an 
aYerage width of 15 fret, is exposed by open cuts for a 
length of 200 feet, and undoubtcclly extends fart.her. 
The ore bod.v is flanked on one side by an andesitic flow 
now altered to a p;reenstone and heaYily stained with 
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manganese oxide. On the opposite side the ore merge 
into a J 5-foot belt of low-grade m.anganese which aver­
ages 7 to 15 per cent metallic manganese; this gives 
way to a narrow hand of hematite which in iurn merges 
into a n:uTow bantl of red limestone. N car the urfacc 
the brown silicate of mangane. e is well ma ked with 
coatings of black oxide. The anrage tenor of the om 
varies from 30 to 35 per c0nt metallic manganese, but by 
<1ar~ful handsorting it should be posBible to raise the 
grade con. idcrably. 

The ore bodies of the North Fork are not yet suffi­
ciently e}.1)osecl by workino·s to wanaut e timates of ton­
nage, except that it can be said that the natural exposur es 
are large and may perhaps be measured in buncll'eds of 
thousands of to11s. 

OTHER OCCURRENCES OF MANGANESE ORE 

During the war several carloads of manp;ancse ore 
were shipped from a deposit situated a short d istance 
north of the town of Omak, Okanogan County. The fol­
lowing an;.1lysis of the ore was furnished by C. 1I. 
Anderson, 4:36 Epler Block, Seattle : Iron, 4. per cent; 
silica, 4.8; nfoO~, 7 .21; phosphorous, 0.063; lime, 0.82; 
trace of arsenic an<l sulphur. 

Deposits of manganese are known to occm· near the 
tow11 of Humptulips iu west-central Grays Harbor 
County. No important shipme1Jts have yet been made 
from this section and little is known concerning the ex­
tent or grade of the ore. 

Duri11g the war sevcraJ carload shipments of manga­
nese ore were mad<' from a deposit sihrntec.1 on Pogue 
Flats, four miles by wagon road northeast of Omak, 
Okanogan County. Jenkins 1 states that the Ol'e is asso­
cif\tccl with a quartz ·re.in in granite. The upper horizon 

1.Tcnklnfl, 01:if P., "Two Manganese DPposils in Northern \V11Rhlnglon." 
Eng. & Min. Journal, vol. 105. p. 1082, June Hl18. 
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of the deposit is weathered and the manganese is in the 
oxide state. The deposit i.s explored by a 60-foot shaft 
from which the shipments have been made. A sample 
of the ore yielded the following analysis : Iron 4. per 
cent, silica 4. , 1InO~ 7 .21 per cent, phosphorous 0.063, 
lime 0.82, trace of arsenic and sulphur. 

Manganese occurs in a quartz vein enclosed in gran­
ite at the St. Paul claim in the Nespelem District, 40 
miles southeast of Omak. The manganese occurs prin­
cipally as the mineral rltodochrosite (carbonate of man­
ganese) but near the surface this has been altered to the 
oxide. No shipments are reported from this proper ty; 
it is 30 to JO miles from the r ailroad but only three 
miles from water transpor tation on Columbia RiYer. 

'l'REATMBNT OF OR l!:S 

The metal manganese resembles hon in many par­
t iculars but is more difficult to reduce from its ores. 
When the reductio11 is effected 1n tho blast furnace with 
iron ore to furnish enough iron to collect and alloy with 
the manganese, some 2.5 or 3 tons of coke arc required 
to pr oduce one ton of O per cent ferro-manganese, 
and about 20 per cent of the manganese is lost in the 
slag owing to the imperfect reduction of the 01·e . 1 Such 
an upexation is very wastefu l both in fuel and in the 
valuable manganese ore, and the electric furnace is so 
much more economical in both these particulars, that, 
under most favorable conditions, it can be used in com­
petition with the b]ast-furnace method. With the large 
potential water-power resources of the Northwest, it 
seems logical that the use of electric furnace fo r the 
manufactur e of ferro-manganese and other ferro-alloys 
will assume a position of co11sidernblc importance. The 
siliceous character of the Olympic manganese ores and 

•stan~l1eltl, Alfretl, The Electric Furm,c·e. pap.es '.!67-270: ~lcGraw-Hlll 
Co .. J 914. 
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the fact that they arc only of medium-grade, offers cer­
tail1 metallusgical problems. For their solution the util­
ity of the electric furnace for the manufacture of , ilico­
manganese or standard grades of ferro-manganese, 
naturally first asserts itself. 

It appears to be only a question of tune until steol 
plants 1vill be erected on the Pacific Coast to supply 
we tern markets. Such plants will create a more sub­

stan~ial market for western manganese. The pTcsent 
market for ferro-manganese is larg·ely east of the Mis­
sissippi River. The transcontinental freigllt costs se­

riously hamper competition with ferro-mangane. e pro­
duced in the East from the high-grade Brazilian ores, 
even wi.th the low power costs iu our favor. 

MOLYBDENUM 

GENERAL STA'rEJMF.N'L'. 

l\[olybdenite, the sulphide of the metal molybdenum, 
is generally found to be confined to gTanitoid rocks of the 
acidic type. Such rocks occur promineutly o~·<n- a large 
part of northern 1Va hington, and it is not uuusual to 
:fu1d in them deposits of molybdenite. The State ha~ 
made no important production of molybdenite, a)l(l it is 
not probable tllat any substantial. production ·will be 
made U11til the market offers better inducements for th€' 
development of new deposits. 

l[olyb<lenite is qu:ite often found with the copper 
mineral chalcopyritc. If the copper content averages 
over a small per ce11 t it r enders the molybdenite value­
less. Recent tests using selec.fo1e flotation encoura0 ·es 
the beljcf that it may be found commercially feasible to 
separate the chalcopyl'ite aucl molybdenite. The buyers 
ordinarily demand that the concentrates assay from 50 
to 90 per cent 1IoS~, and when treating a very low-grade 
ore, i t is often difficult to secure a concentrate that will 
satisfy these specifications. ~lectrosta tic treatment, su r­
face and oil flotation are beinp: used with Yarying de-
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grees of success. F1or ordinary low grnde ores oil flota­
tion is tlie most common practice.'. 

The chief n ·e of molybdenite is as an alloy for tlie 
manufacture of high-speed tool steel and other special 
alloys. The electrical and the chemical industries ha-Ye 
de,·eloped important but limited uses for the metal. 

O<.:Ctn':li:NCE OF MOLYBDENITE. 

Andrew Starr of Tonasket own a large deposit of 
low-grade molybdenite ore located on one of i.hc spurs of 
Aeneas l\Iountain, ten miles from Tonasket, northern 
Okanogan County. The ore, which averages not over on<' 
per cent molybdenum, occurs along a miueralized zone 
through the granite country rock. Thi: zone is O feet 
wide and of a known length of 400 feet. The molybdenite 
and associated small amounts of pyrite ate scattered 
irregularly through the mineralized arcn. Several inves­
tigators. ]uwe r eported that this deposit is capable of 
developing a large tonnage of low-grndc ore. There are 
500 tons of milling orP on the dump. Apparently sys­
tematic sampling has not bePn clone to determine tile 
gTade. Since the ore is in the sulphide form and free 
from harmful impurities, the concentration problems 
should not be difTicult . 

. J. M. Risley of Twisp reports 1 the occurence of 
molybdenite about one mile south of mouument No. Jl 
of the interna tional boundary line and about 20 miles 
from Ashnola siding, a station in British Columbia on 
the Princeton Branch of the Great T orthern Railway. 
The deposit is sa id io consist of three parallel "Veins 
from four to seven feet wide and traceable for a con­
siderable length. Specimens subtn.it.ted to the F S. Bu­
r ('au of 1\fines were estimated to contain one per 
cent i\r 0S1 • 

•R:orton, f•'. W., "i\l('>lyb1le11ltt1, lts Ores nnO Tht'h· Concentrntlon." r. S. 
Bureau of Mines, lll. p. SI. 
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The Crown Point :Mine, at the head of Railroad 
Creek, a tributary to Lake Chelan, is well described by 
Horton. t Large and beautiful cry"tals of molybdenite 
occur in a nearly horizontal vein of quartz. r.rhe maxi­
mum thickness of the vein is three feet, as it runs back 
into the cliff, and at a distance of 75 to 100 feet it prac­
tically pinches out. On the ·whole, the quartz i remark­
.ably free from any mineral other than molybdenite. A 
small mill was built on the propeTty se-veral year. ago 
but was not well adapted to the ore. The property is 
credited with a production of 10 and 12 ton of high 
grade molybdenite during 1901 and 1902. 

Tho Juno-Echo Mine near Chewelah, Stevens County, 
exhibits a fissme-contact quartz vein two and one-hal£ 
feet in thickness and is well mineralized with molybdenite 
and chalcopyr-ite. The large percentao·c of cbalcopyrite 
pL'esent renders the molybdenite of no immediate value. 

On the claim of E. Scluninski, north of Hellgate 
Rapids: San Poil District, Ferry County, there .is known 2 

to be a vein carrying molybdenite in possible commer­
cial quanti tics. 

Molybdenite associated with chalcopyrite occurs near 
the headwaters of Safety Harbor Creek, ·about 25 miles 
by air line from the foot of Lake Chelan. 

A promising deposit of molybdenite OCCUl'S on Thun­
der Creek, one of the headwaters of Skagit River, What­
com Oounty. The railroad now being built by the city 
of Seattle to the dam sites on Skagit River will -provide 
transportation for the district. 

The miscellaneous occurrences in western Washing­
ton are as follows : Near Skykomish, King County, in 
tbe DeYils Canyon Mine, eight miles from the station of 
)Iillcr River, with chalcopyrite and bornite i in the Monte 

•see note, p. ~1. 

' P n ,.dee, .J . 'l'., "GN•lo;:;-~· nnd 1'11nJng Rl'sn11 rces Colv ille India n R el!e rva­
llon." 0. S. Oeolo!!irul Suney, Bulletin No. R77, p. 10 8. l91 8. 
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Cristo district as .fine iiakcs; near White Ri ,1er Glacier, 
on the north side of Mount Rainier; Deep Creek in the 
Bumping Lake District o-f Yakima County; Jack': Creek 
on the north. icle of 1\It. tuart. In easteru WashinO'ton 
molybdenite is al. o known to occur a fow miles southwest 
of the New Germania Mine in Ste\·en County; two miles 
oath of Nighthawk in Okanogan County; and 10 miles 

east of River ·ide in Okanogan County. 

NlCKEL 

No nickel is produced in Washington. The most 
promisil1g prospect i. the Congress 1Iiue in the San Poil 
District, which is fully described by Bancroft.1 Oxi­
dized portions of the vein carry from O.U to 0.246 per 
cent nickel and .013 to .034- per cent cobalt and a picked 
specimen of sulph:id(! ore showed 5.71 per cent nickel 
and 0.35 per cent cobalt. 

Nickel ha been reported from a locality on the Cow­
litz Rfrer iii Lewis County, and from a point near cdro­
·woollcy, Skagit County. ome scatter ed, low-grade 
deposits of nickel occur i!I the serpentine area near 
.:\fmrnt Stuart2• but no commercial ore has been 
developed. 

PLATINUM 

Platinum occurs spar sely distributed through basic 
igneous r ocks such as peridotite, pyroxenite, and their 
mcfamorphic cciuiva1ent, serpentine. The gradual d is­
integration of these rocks yields the placer material fa­
vorable for mining operations. In the Cascade :Moun­
tai11s seYera1 large ('Xposmcs of pcridotite and serpentine 
occur, and it is naturnl that the str eams draining these 
areas should furnish thr sma 11 quantjties of platinum 

1Baneroft. Howlanrl. "Ore Oepoi<fl1< of N', E. W nshing l l'n."' u. $ , Geo­
logical Survey, Elullellu ~ o. ~!IO. p. 1$2. 

:·smith, a. o.. "i\lount Stuart Folio." Geologic Atlas of the U. R. Oeo­
lO/.\"knl Survey. 
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produced in the State. ~egro Creek uear Mt. Stuart; 
llf au River in Chelan 1onnty, nor th of Leavenworth; 
Similrnmeen River, northern Okanogan County; ancl the 
souU1 fork of Lc,,is River in Clarke County are credited 
with a small production of platinum. Streams like 
Skookum Cteek and Orisino Creek which drnin a pori­
dotite area in ,Thatcom County should be considered 
favorable for prospecting. Platinum occurs in the black 
sands aJong 1.he Pacific Coast and numerous devices haYe 
been rn1success£ully tried iu an effort to recover the 
"white metal" from the associated he,wy sands. 

A large por tion of Uic platinum is secnrecl froru the 
refining of gold bullion, nickel, aml copper. These 
soutces represent the gleani11g from immense tonnages 
of ore, the platinum being solely a refinery by-product. 

'rhe detection and accurate determiuation of platinum 
calls for more thm1 ordinary skiU in assayinA', A num­
ber of flagrant cases l1a n? come to the atteution of the 

un·ey, ,vhere higb platinum assa)'S have been returned 
from sampll's canyiug uot moTl' tlrnn a slight t-racc or 
even 110 platinum. The assar represent in some cases 
ignorance and in others malicious machinations with the 
intent to create a clemaud for further work ot· the op­
portunity to s<'ll some freak machine for the recovery 
of platinum. Samples for platinum assays should be 
sent only to the most responsible assayers, aud it is well 
to check one assayer aga in t another on the same pulp 
sample. 

In the Castle Creek District, northern Ferry Comity, 
there is standing today a treatment plant for platinum 
that cost $50,000 to build, yet it never rcco...-ered a dol­
lar's ,Torth of platinum. The hlack Flbales which sup­
posedly carried several om1ces of platinum were fmmcl, 
after the mill w.-,s completed, not to carry any of the 
metal. 
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QUICKS1LVER 

Deposits of cinnabar (mercuric sulphide) near the 
town of Morton, Lewis County, have been the . ubject of 
considerable mining activity at Yarious times. The ore 
is low-grade, occurring in veinlet , or is sparingly 
di tributed through a formation that is prevailingly an 
nrkose sandstone umlerlain by hale. Two small ex­
posure. of an igneous rock (presumably andesite) occm· 
in the workings. 

A John on-McKay retort furnace was built on lhe 
property to treat the ores. The retort bolds about 700 
pounds of ore and the fllrnace has a capacity of two tons 
per day. The statement is made that 200 ton of ore 
wc1·e treated during· one period of operations that 
yielded 75 flasks of mercury, each flask weighing 75 
pounds. A body of the better-grade ore avenwed 1.cb 
per cent mercury, but the general tenor of the ores is 
below this. The property has bceu idle for se,·eral years. 

In Kittitas County cinnabar occurs at the '\\.,.a hing­
ton Quicksilver 11:ine, also the Ben N cvis QuicksilYcr 
Mining Company ncaT Hawkins :\lotmtain ,md the Big 
Thing Quicksilver property sihu1lecl in sec. 8, T. 22 N., 
R. 16 E. These deposits are de,·eloped only in a limited 
way, and the ore exposed is of low grade. In Che]an 
County cinnabar is h"'llown to occur 011 Squaw 1Iountain, 
three miles from ·wenatchce, and at a point near Orondo. 

SILYER 

G-.ENERAL S'l.'ATE11ffiN't' 

The silver market has been subject to unusual fluctu­
ations cluri11g the past two years, and these changes haYe 
been partly reflected in the output of the metal. Silver 
l>cgan to advance in price during the early days of the • 
war aud by Ja1rnary, 191 , it was quoted at 9 cents per 
ounce. Later that year the market began a meteoric 
climb, the apex of which was not reached until January, 
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1920, wbc11 silver was selling at $1.37 an ounce. India 
and China, because 0£ war-time trade, gained an 
enormous increase of ptucba. ing power, and this allowed 
them to convert their surplus into silver. The unprece­
dented demands from India and China helped largely to 
create a rising silver market. During 1920 these foreign 
demands suddenly subsided, and the price began drop­
ping until late in the year silver ,vas quoted as low as 65 
cents an ounce. The domestic producers now, however, 
receive a minimum price of one dollar an ounce by selling 
the sil,·er to the Government 1\lint, under a clause con­
tained in the Pittman Act. 

Ninety-seven per cent of Washington's silver i. ordi­
narily produced iu Stevens, Ferry, and Okanogan coun­
ties. The Stevens Cou..uty silver comes mainly from the 
United Silver-Copper mine near Chewelah, and from in­
termittent shipments made by the smaller mines. 

The gold ores of the Republic district, Ferry County, 
avera~e Rround seven ounces of silver fo r each 01mce of 
gold, but this ratio is of course variable. The ores from 
this district account for the major share of the silver total 
from that county. 

Okanogan County is coming to the front as a pl'Oducer 
of silver and further inrrcascs cau be expected si11Cc a 
new 75-ton concentrator l1as been completed at the Ruby 
:Mine near N ighthawk, and shipments of han<l-sortcd ore 
are going out from the Buby-Conconully district. The 
Nespelem area is served by a small custom mill and the 
several small mine in this djstTict, aided by ihe Arling­
ton Mine in the Ruby-Conconully area, haYc during the 
past two years largely maintained the county's output of 
the metal. 

TTnl PITTMAN c\CT 

The Pittman Act, passed during 1918, was originally 
framed lo nssi t in stabilizi.J1g a rising silver market by 
selling to England at one dollar an ounce the silver lyin o-
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inert in the Treasury ,·aults. England used this . ilvcr to 
settle foreign balances, particularly with India and. 
China. The measure has since acted to save the silver 
miners of the United States from hea,·y losses. The Act 
provided that 207,000,000 ounce of .-ilver be melted up 
into bullion for necessary hipment abroad. This silYer 
was principally in the form of coins and as the sih·er was 
retired, Federal Re orve Bank notes wore issued in their 
place. As a foundation for these bank note the Govern­
ment was g-iven the power to purchase silver from the 
miner. of the United States at one dollar per ounce. This 
served to proYide a fixed minimum price for domestic 
silver. 

During 1919, with prices rising, the Pi ttman Act was 
inoperative as far as sales 0£ silver to the Go,ernment 
was concerned. Earl.v iu J 920 the silver decline began 
an<l it gained such momentum that by Jone, 1920, the 
price of the metal was quoted at 7 cents per ounce. The 
ptu·chasing featme of the Pittman Act became effective 
May 17, 1920, and the c1o:e of 1920 finds the silver mine1·s 
of the United States selling· their metal to the Gove1·n­
mcnt for one dollar an ounce, while fo reigu producers 
arc securing around 65 cents per ounce. The Director 
of the Mint bas been given sta1lding orders to buy silver 
at one dollar an ounce, J ,000 fine, up to an aggregate 
amount of 207,000,000 ounces. The act requires, how­
ever, that the silver must be the product o:f mines. ituated 
in the United States and of reduction works so located. 
A clear and unequiYocal proof to that effect is required. 
The silYer purchased ·will be mb.1ted into coins or placed 
in the Treasury as a reserve against outstanding silver 
certificates. 

The normal production of silver i.n the United States 
twerages from 50 to 70 million ounces annually. Basing 
an estimate on the silver production for )919 and 1920 it 
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becomes evident that it will take four years at least to 
complete the purchases of silYer provided for in the Act. 

SU,VER PROnUCED 1N WASHJNG'l'ON, 13'; J<rNDS OF ORE. IN Fl~'E OU2<CES. 

YEAR Place 
Dry or Copp•r L ~acl 'l'otnl 

rs snrero11s Ore Ore Ounces 
Ore 

1$,690 H0.211 ~.2-00 831,280 
16S.41l!J 8 IXl,ai I 5,70ii 2&1.!'1)1 
160.038 b o:; .100 ll.34~ 2w.~tl7 

1013...... •• •. • • • • • • • . •• • G'J 
l!lll........ .. . .. . .. . . . . . S.1 
JUii,.. ................... 9-1 

l:i-1.511; C 172.HH a.001 335, l21 
120.510 cl ii'>-1,747 11.(ITT 2..~.S20 
150,772 e IIU.~58 3,418 :ll0,003 

llllll..................... 10-1 
1917.... .. ... . .... .. ..... 66 
101-... .. ........... .. ... 4u 
WW . .. ... .. .. ............ ... .. .... ······· ·····. ······· ···· ··········· 2,jfJ,Sd.t 

(n l Include~ 143,111!1 oz. from !(old on, nn<l 21 .. 'i>,O oz. from ~nvcr ore. 
(b) looh1cl0 s !n<.RII oz. lrom golrl or,• 11ml :;o,o':!2 oz. from ~n,••r ore. 
(c) Includes 1s.i.~·~ oz. Irom goltl orf nncl tl,(16-1 oz. from ~ilv~r orr. 
(rl) l m·lndf!! lf~t.1,,., oz. from golrl ore a 0(1 211.352 oz. from silvrr ore. 
(•) !nclud•s 108.322 oz. lrnrn gold OI"' and 5.1,4~,0 oz. lrom sliver ore. 

'l'UNGSTEN 

Total 
V11lm 

~200,0IIS 
H0,4!16 
129,700 
220.Slll 
2!12.tl/tl 
310,003 
'.!90 ,0SI 

Like molybdenum, ores of tungsten are invaliably de­
rived from grauitoid rocks. The tmtgstcn deposits of 
"\Yashington occur chiefly in northeastern Washington, 
and in all instances arc closely allied to granite rocks. 

rrhe N' ew Gernrnnia :\I ine in ihe Deer Tra ii District of 
Stevens Oouuty has been the premier tungsten producer 
of the State. The tungsten ores of wolframite, scheeliie, 
an<l secondary fcrritugstitc occur in a two-foot quartz 
vein cutting· granite.2 Fluorite, tourmaline, galcnobis­
mntite, aud pyrit<' form tl1e chief associated vein mineral.. 

Tungsten minerals average about -ffre per cent of the 
vein filling. The vein is c::q)osed for 400 feet along its 
strike and 200 feet along its Jownward continuation. A 
small mill was built on the property during 1909, and at 
intervals over a period of several years concenb:a tes, 
averaging 65 per cent WOa and totalling several hundrnd 
tons, were shipped. The pTOperty was owned by Ge1·man 
capitalists, and the concentrates were shipped to that 
country. The mine is now held by the Alien Property 
Custodian. Under a reaF<onably encouraging domestic 

•u. S. Geologlcnl :'iurvey Bullettn No. 5~0. p , t21. 
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tungsten market, it can be expected to r esume as a pro­
ducer. 

On one of the branches of Sand Creek, in sec. 3, T. 2 
N., R. 37 E ., Stevens County, a small tungsten deposit 
was worked in a limited way during the war; and during 
1917 several small shipments of sorted ore were made. 

On Blue Grouse Mouutain, 10 miles north of Deer 
Park, teYens County, is located the Tungsten King 
Group. rrhe mineral hubnerite, associated with the bis­
muth mineral, cosalite, and with pyrite, are found in 
se,1eral well-defined quartz veins of fine-grained pegma-
tite dikes. A small mill was built to treat the ores, but 
the mine has been idle for seYeral years. Not enough de­
velopment work has been done to deter mine the future 
of the property. 

During 1915 some wolframite deposits on Tungsten 
Peak, near Cathedral Peak, 45 miles northwest of Oro­
,·ille, became the property of the Tungsten Miues Com­
pany, and the o,Yners produced a smaJl quantity of fe rro­
tuugsten i11 an electric furnace at Tacoma. 

A quartz vein canying coarse crystals of hubnerite is 
reported by Handy1 to occur six miles south of Tonasket 
and a half mile west of the Okanogan River. This prop­
erty is only in the prospecting stage and no definite 
statement can be made .ns to its extent or quality. I n 
one open cut lmbnerite makes up approximately five per 
cent of the Yein :filling. 

The Silver Leaf scheelite deposit near the town of 
Covada, F erry County, is promising but w11olly undevel­
oped. 

The StoclCTvell tungsten property, a prospect of some 
promise, occurs near the post office of Bissel, southeast­
ern Ferry County. 'On this claim U1ere is a six-inch vein 
of wolframite extending for a legnth of 650 feet anc.l with 

'Ha ndy, F. M.. "An 1,westlgalton or the 1\1.lneral Deposits or Northe rn 
Okanogan County.'' Bulletin No. 100. Stat<- College of ·wnshlngton. 
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a diff erencc of cleva tiou from e11cl to end of 190 feet. In 
Yakima County tungsten deposits have been prospected 
near Bumping Lake in the Cascade l[ountaius with prom­
isinO' results. 

Wolfrarnite occurs in tbe shaft of the Addison Copper 
Company near Keller, Ferry County. No effort has been 
made to de-velop the tungsten in this particular locality. 

Tungsten finds its chief use as an alloy in the manu­
facture of special, high-gr::\de alloy steels. The electric 
industry is the next largest consumer . 

ZINC 

The devclopme11l of the Metaline District in northern 
Pend Oreille County nnd the> Last Chance and Great 
"\:f estern mines in the K orthport District of Ste-veus 
County were rnsponsible for the favorable zinc produc­
tion from 1915 lo J 917 inclusive. The i\Ietaline deposits 
occnr a · irreguhu· rephtcements il1 limcstone. The ]mown 
rich ores of the district have been mined out and future 
production is contingent upon the fo1ding of nc"~ ore 
bodies or the milling of low-grade ores. In Stevens 
County the Northport 1\lining Company has developed a 
considerable tonnage of milling orl', and is making· ton­
tati \'e plans for the erection of a conce11 tra tor. The near­
by Last Chance and Great Western mines have small ton­
nages of milling ore developed. No production can be 
expected from these properties until concenb:ation facil­
ities ar e installed. The discovery, early iu 1920, of a de­
posit of zinc carbonate near Northport, Stevens County, 
ga,·e the State an ap11reci::tble zinc production for the 
year 1920. Un1 il August, l 920, there were shipped from 
this property six. carloads of ore averaging 40 per cent 
zinc. 
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Year 

ltll;; 

J91r. 
1917 
rn, s 
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NON-l\n~rALLJC jIINERALS 
By ERNE~T N. PAT'l'Y. 

INTRODUCTION 

Deposits of nou-mctallic minerals form a11 important 
component of tl1e mineral ,vcnlth of the State. .Prospec­

tors and other mining men should familiarize themsel\'es 
with the occunence and pro-perties of the various occur­
rences, for the State has by no means been thoroughly 
prospected for thi. clas. of products. ~lany of the 'e min­
erals, if fom1d in de-posits of commercial size, would yield 
profitable retum to the locator. 

For the sake of simplicity, coal, structural, and several 
miscellaneous industrial materials arc described under 
separn te headi11°·s. In general the non-metals ar e not 
discussed in the order of their importance but by alpha­
betic.al anang·ement. 

BARITE 

The mine1·al barite has not been mined as a com­
mercial product in this State. The outcrop of a vein of 
barite is r epo1·ied by "\Vca,,er 1 M occurrin°· on the Chamo­
kane grnup of claims, near the hcadw;:iters of Charnokane 
Creek, 15 miles "·e t of -pringdale, tevens County. The 
width or exposed length of the Yein is not given. 

An intei-grmvth of baritc all(l calcite forms the gaugue 
for the ore tninerals of the High Grade Mine\ Deer Trail 
District, StcYens Count>-,-· 

The amount of gaugue iR variable from a few Lnches 
to six feet in thickness. Lea(ling out from the ore lenses 
are stri11gen;; of barite Yarying jn thickness from three to 
ten inches. rr1ie occurrence of barite i mentioned as a 
mino1· gangue mineral in the description of several ore 

•\Veaver. C. E .. ·"rhe .\flneml RPso111·ces or Stevens County." Washington 
Ceoloi;lcal Surve~'. Bullc.-Un No. :10, p. 212. 1 ~20. 

=Patty, Ernest N .. "The M<!tal Min<?s of "°Ashington.'' Washington Geo­
lo~'lca l Survey, Bulletin No. ~~- 192J. 
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deposits in northeastcm Washington. These occurrences 
are of no possible economic importance. 

DIATOMACEOUS EARTH 

The product.ion of diatomaccous earth is as yet an in­
fant industry in this State. Several large deposits of ex­
cellent grade are kuown to exist and since the utility of 
the material is becoming better known and appreciated, 
the belief is encouraged that the industry has a future. 
':J.1he principal commercial deposits are in the Squaw 
Creek district of southeastern Kittitas County and the 
Quincy district of northwestcm Grant County. 

Dia tomaceous earth, called also iufusorial earth and 
kieselguhr, is a high]~· porus and very light earthy ma­
terial that resembles chaUc in its physical appearance. 
Unlike chalk it does not effervesce when treated ·with hy­
drochloric acid; further, the purer grades of earth will 
float for seven1l min1.1tos on water. The earth has a clean, 
white color, but impurities of cla~·, 01ganic matter, oxide 
stains, etc. may add discolorations. 

Diatomaceous earth is made of remains of minute 
aquatic µlants and is composed chemically of hydrous 
silica. The Quincy and Squaw Creek deposits of this 
State mark the sites of small, ancie11t lakes in which the 
diatoms flourished. Their myTiad millioJJ ' of silica t.ests 
accumuh1ted on the floors of tltc lakes over a time suffi­
cient for the microscopic skeletons to build up deposits 
10 to 12 f ect or more in thickness. These lake bed de­
posits arc found intcrbeddccl between flmvs of Miocene 
basalt. The deposits found near Puget Sound were 
formed in comparatfrely recent lakes. 

The Sqm,rn· Creek deposits are 11 miles southeRst of 
the station of Wymer on the Northern Pacific Railway, 
or J8 miles from lhe town of Kittitas on the Chicago Mil­
waukee & St. Paul Railway. The best developed l)rop­
erty is that of the Majestic Diatomaceous Earth Com-
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pany, where mining is in progress on a becl of earth hav­
ing an average thickness of 10 feet. The overburden, 
which va1fos in thickness from 8 to 14 feet, i s stripped off 
with a team and scraper. Tbe earth is hauled by auto 
truck to the compa11y's pulverizing plant at Wymer. 
The same companr also has a lease on a similar 
deposit one and 011e-h:-1If 1niles northeast of the principal 
Majestic pit, but at the present time this property is idle. 
The Great Western Silica Company is developing a large 
pit one mile west of the )[ajestic deposit; this material 
will supply a new 20-ton mill recently completed at Roza 
Station ou tho N orthcrn Pacific Railroad. 

An area of several square miles in the Squa,v Creek 
District is underlaid with diatomaceous eai·tb. To open 
new deposits in the area, test pits or anger borings will 
h~n-e to be resorted to in order to locate the points where 
the beds are of con:une.rcial thickness and the overburden 
is light enough to permit of economic removal. The 
grouml squinels in burrowing out their holes, bring up 
chu11l of the earth when the beds are not too deeply 
bul'iecl, and in prospecting the work of these squinels 
should be observed. 

One mile west ·of the station of Roza, a deposit of 
diatomaceous earth outcrops over an area of about three 
acres. As exposed in the pit, the bed has an average 
tbiclme. s of six feet and is covered by nine feet of over­
burden. The Great W estern Silica Company and the 
American-J apanese Silica Company operate on tbis de­
posit. The American-Japanese Company has a mill at 
Roza and the Great vVestern formerly operated a small 
mill at the deposit but have since built a larger mill at 
Roza and will confine future mining to their holdings on 
Squaw Creek. 

An area of several square miles, situated 15 miles 
south of the town of Quincy, Grant County, is l'llown to 
be underlaid by a deposit of diatomaceous earth of vary-
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ing thickness and occurring at Yarious depths belo·w the 
surface. At one point a large pit has been opened and at 
different intervals during Uic past few years, se,~eral 
tl1ousRnd tous of tLe material have been marketed. The 
thickness of the betl iu this large pit averages 11 feet 
and it is capped b:;· a clar and basalt overburden 
:fiyc feet in average tlriclmess. The property has been 
idle for the past year. The ea rth was hauled by auto 
irucks to Quincy; there it is puh·erized in a small mill, 
sacked, and shipped. 

ScYeral deposits of cliatomaceous earth are known to 
occur in the near vicinity of Puget Sound, but their 
porosity and location in an area of hoiffy rainfall causes 
th<'m to absorb and carry a ,·cry bigb moisture content 
which 111itigatPs agniust their utility. 

An extern~iw deposit of <liatomaC'eous em'lh is known 
to occur along >I oolrnclrnmps Creek just north of ilic town 
of Big Lake u1 west cc11h·,1-l Skagit County. The thick-
11e:-s of the <leposi L iH not kHown; it is cxpo~ed over a 
large arcn hut carries a l1igb moisture content. It is near 
railroad tnrnsporf ation and is of excellent composition. 
Deposits of n iruiJar 11atu1·e occnr along the annuamish 
Hi Yer bet \\'eeu ~Voodim-illc a ud Redwon<l. Samples have 
bccu rnceiYt>cl at nnions tirncs from numel'Ons other de­
posits in the near vicinity of Puget Sound. 'l'his material 
was formed in lake· of cornparntiYcly recent origiu. 

PROI>lJCTION OF IH.-\TOM.-H·EOT'S EARTII TN WASHINGTON. 
Sho,•t ·ron!I 

J llil..... . ..... . . . . 1,32(, 
1•111 . .. .. . .... .. . .. 1.~,a 
l :)J $ .. . .•..... •. ... 

101" ........ , ..... . 

V a )U(' 

SJ /J,7011 
IS.~10 

Con~eal!!d1 

C'o1w enlerl 

The nrnjor tonnage of the earth shipped from Wash­
ington goes to sugar refineries where it is u ·ed as a filter­
ing and clarifying medium. This clarifying property is 
give11 by the extl'<~me porosity anfl ab orptive powers of 

-4 



98 Bulletin So. 21. ll'ashin1tou Geoloqical SurHy 

the cal'th. It also finds many uses as an insulating agent 
against heat or cold. The microscopic size and hardness 
of the siliceous skeletons of the diatoms 111.ake an excel­
lent metal-polishing agent. 

The eiuth is generally shipped in tile pulverized form. 
It is prepared in varying types of grinding machines; 
from the pulverizer a suction fan lifts the powdered 
earth and the air current canies it m1er a serie of bins. 
The cunent is so adjusted that the heavier material, 
which obviously i the first to fall, is dropped in a large 
rectang·ular bin; the remaining material is carried over 
other bins and three grades are thus secured. The im­
palpable powder remaining jn suspension in the current 
is led into a hag· house where the air passes through 
cloth walls thus precipjtating the fine powder. The gradNl 
material is sacked into 50-pound bRg · for shipment. 

Mention should also he made of the occurrence of 
several larg·e deposits of finely divided volcanic ash. 
This material has somewhat the same physical properties 
of diatomaceou earth and is often mistaken fo r it. On 
account of the harshness of the angular volcanic glas. , 
it should he found superior to diatomaccous earth for 
use in rough scomfog powclel'S. Deposits of the ash occur 
at several points in the south-centn1l section of the State. 
Some of the better lmowu deposits are near Pasco; 011 

Snipes :Oforu1tain near the tow11 of Outlook; and several 
thick beds near Beverly. 

DOLOMI'fE 

The entire production of dolomite come. from the 
quanici:; of the Tnlarc Mining Oompan~, £ye miles east 
0£ Colville, SteYen, Count?. This company began opera­
tions in October, 1917, ,\nd has operated steadil~· since 
lh,1t time. All of the output goes to the paper mills in 

' Produc·lion conf'enled heco.U-se tl\CTe we r<· only t \\'O rn11l11<·e r!'. 



The Jli11nril RPsourr.es uf rr asl1in_qtoH 99 

Oregon, where it is nsed in making bisu]phide acid for 
cooking the wood pulp in paper manufacture. 

'1-1lie crude dolomite is calcined ru two large rectangu-
1al' kilns before shipment. The finislled product averages 
in composition 53 per cent ca1cium oxide au<l 47 per cent 
magnesium oxide. 

The deposit has immense reserve tonnages and the 
plant and camp buildings are of permanent construction 
and equipment. Production :figures are included under 
limestone. 

In Stevens and Pend Oreille counties there ,1l'<' a 
number of large lime tone deposits canyi.ug Yariable 
amounts of magnesium. Si_nce calcium and maguesium 
cal'houates arc capable of rcp1acing one anolher :ii1 prac­
ticall~· all proportions, it i not SUl'pris i11g that there can 
be fournl in this aref'I all gradations from praeticaH:7 pure 
limei::tmw to true dolomjlc. Bulletin No.-! ot the Washing­
ton Geological Survey1 gh·es the results of analyses from 
a 11umhcr of the deposits together with other information 
rnhrnhlc to those interested in such materials. 

REFERENCES ON DOLMITEl 

Shedd, Solon. "Cement Materials or Wasl1ington." Washington Geo· 
logical Curve)', Bulletin No. 4. 

Weaver, C. El., "Mineral Resources ol' Stevens Count)'." Washington 
Geological Surve:v, Bulletin No. 20. 

Wl1itwell. G. E., and Pattr, Ernest N., "~Iagnesite Deposits of Wash· 
iugton." Washington Geological ~nrve~·. Bulletin No. 25. ln 
preparation. 

FLOURSPAR 

Pardee I hriefiy described a J6-incb Yein of tlou rite that 
occurs near the town of Keller, southern Ferr? Couuty . 
.ixeru· tlw northeast coruer of sec. 2-!, T. :30 K., R. 32 E., 
pits expose a ,·ein of pun" flomitc- 1(j inches in width that 
strikes i\. 65"ViT., and stands vcrticallr between walls of 

' Shedd, Solon. "Cement ::\fulerlali; nncl Tndustl'y In the Stnle or \\-ni<hlng­
t()n." Genlngi c:a\ S111·n!y , Bulletin No. ~. 11112. 
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the Colville gran ite. nlargins of the deposit show the out­
lines of cubical crystals, and t.he mass may be readily 
clea\'ed to large transpnrcnt octahcdrons that show pale 
shac.les of green with zonal bands of Yiolet. ' 1 The deposit 
is opcTatcd by C. Fogarty, who made several small ship­
me11ts during 1918. 

l\IAGNES1TE 

The magnesite: deposits of Washington wen• dis­
covered during 19] 6 and they now form the determining 
factor in assuring our economic independence with r egard 
to this important mi11eral. PreYious to the opening 
of the ·war in 191-l, ~)7 per cent of the magnesite used 
in this countr)T came from Europe, princiiJally Ausb:ia­
Hungary. The Wa. hington deposits were generall~· 
classed with dolomite, limestone, m1d marble, and it was 
not llntil rn16, when the demand for domestic magnesite 
was extremely acute that the true utility of the deposits 
was appreciated. 

These depos its are located in Stevens county at dis­
tances traryi.ng· from 5 to 15 miles from the towns of Valley 
aud Chewelah, on a branch of the Great Northern Rail­
way. They arc of the crystalline tn:>e and occur as large 
replacement lc11scs along a narrow hC'lt of dolomite. This 
dolomite trends diagonall~· aero s i.he county for a dis­
tance of 20 miles, the width of the belt avernging 1,000 
feet. There are seven known large deposits which ha,,e a 
total reserve tonnage of at least seven million tons of 
commercial maguesite. The magnesite .indusfry in Wash­
ington will bC' fully described i.i1 a report:? soon to be 
published by the Survey. 

1 P:ll'tl(>e. T. T .. "Geolngy :mil Mineral Depc,sits nf the COl\'ilh, Indian 
Re~ervntlon, \'\"nshlngton." r. S. Geolo!Mcal Survey. Bulletin No. 677, p. 127. 
1918. 

·~\"11itwell. G. E.. n ncl Putt~·. Brne~t N., "'rile irngnesite Deposits oC 
Washington." \\'nshington Oeolugic>nl ~ur,•ei-, Bulletin " ''· 25. 
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IJ'Inch 
Keystone 
Allen 
Moss 
Woodbury 
Red Marble 
Double Eagle 

LrS'f OF '!'HE.: l'0:\1UI!,RCTAL PROPERTIES 

Co11t1·oll<J<I b,1 B.cma,·ks 

Nortllwest .Magneslle Co. QperatlJ1g 
Xortllwest Magntsite Co. Helc1 for reserre use 
American :\'IIl1eral .Production 1.'o. Operating 
A.merlcan Mineral Production Co. Operating 
Americao :Mineral Prol'luction Co. Held for reserve use 
Amerlcnn Mineral Production Co. Hold for reserve use 
Americ,\n Refractories Co. Operating 

Crude magnesite (UgC03 ) possesses but scaut utility, 
but when the material is heated to a rather high tempera­
ture the mineral is broken clown and carbon dioxide 

,VASB1NGTON G~;OLOGICAI.. , (TRVEY BULLETIN NO. 21. PLATE \'ill 

Calcining plant of U1e Northwest Magnesite Company. at Chewelah. 

<lriven off as a gas. The residue of mag·nesium oxide is 
an inert material which possesses high refractory ,rnd 
numerous other properties which give it commercial 
value. The loss of ·weig·bt occasioned by the escape of the 
carbou dioxide reduces the ·wcig1Jt of the material a little 
more than one-half. It requires 2.2 to 2.4 tons of crude 
magnesite to mave one ton of eithc1· caustic-calcined .mag­
nesite or dead-burned magnesite. Dead-burned magnesite 
is an iucrt product that canies but am iHor trace of cal'bon 
dioxide and it has wide and important uses a a lining for 
high-tempera turc metallurgical furnaces. Caustic-cal­
cined magnesite retains a miuor percentage of the orig inal 
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carbon dioxide ; thi gives it the property of later taking 
up additional carbon dioxide fro,111 the air and al. o com­
bining with water to make a plastic material v;,jdely used 
in the manufacture of monolithic flooring, stucco, slabs 
for jnsulati.ng and pipe coverings. The Washington mag-

\\

0

ASHlr-G1'0N GJ,.'01,0GICAI, Sl'll\' EY 8 r'LLf:TJN No. 21. PLATE IX 

Finch Magnesite ~uo ,.,.y or the Nor·th west M'1!!'.lll'!'ite Compan~·. 

nesite at present goes entirely into the manufacture of 
refractori es. 1'hc American Thl incra1 Production Company 
is building a furnace of special design for the manufac­
ture or cau tic-calcined mag11e it<', but at present ti.us 
material is supplietl principall~ from California. 

The Xortllwest )[ag·nesitc Compm1s· i s the largest pro­
ducer of mag·nesite on the continent. '1.1110 entire pro<luc­
tion which uow comes from the Finch quanics is handled 
by a Jive-mile aerial tramway to the company's calcining 
plant on the railway near the town of Chewelah. This 
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plant has a capicity of 7,500 tons of dead-burned mag­
nesite monthly. Plan are now being formulated to 
extend the tramway an additional five miles from tho 

Finch to the Keystone deposit. This means that mining 
operation will al. o be extended to the Keystone deposit. 

The American Mineral Production Company has a 
fi\'e-mile standard gauge railroad connecting the Allen 
and :Moss quanics with the raih·oad at Ya11cy. Iu the 
absence of a calcin ing plant, the compauf now ships daily, 
UJ1der . pecial agreement, about 200 tons of crude mag­
nc itc to the calcining plant of the Northwest Magnesite 
Company. 

The AmC'rican Refractories Company caJciJ1cs mag­
nesite in four sha ft kilns located near the Douhle Eagle 
quai·1T The fu1i,· l1 ed product is fue11 hauled hy auto 
trucks a di stance of J3 miles to the railway at Vall e)~. 

At the present t ime the Stevens County area supplies 
the hulk of the 111ag11csite used in the r efractory trade. 
The magnesite market is ea.· t of the ) fi ssi si:;ippi RiYcr 
aucl the freigl1t charge from Chewelah, \\'Tashlngton, to 
Pittsburg1 P a ., is $18...!0. 

Practically all magnesite is calcined befor e shipment. 
The :n·erage price for dead-burned magnesite duTing 1919 
was approximaiel)~ $29.00 to $32.50 per net ton, f.o.b. cars 
Chewelah. 

A bill framed to p lace a tariff oo al1 imported mag­
nesite passed the House of Repr ese"L1tatives August 7, 
1919. It was favorab ly Teportecl without alteration to the 
Senate during March 1920, but Congress adjourned with­
out taking any action on the measur e. This bi-11 provided 
a duty on crushed or gr ound commercial ore of one-half 
cent per pound, calcinE'd, dead-burned, or oTa in magnesite 
three-qua rters of a cent per pound, and on magnesite 
bricks thTee-quaTters of a cent per pound and 10 per cent 
ad vR101·em. Tl1e pre-war cost of Austrian magnesite de-
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li,ered at the A tla11tic seaboard was appro-A'imately $16.00 
per ton. The hearings before the Congressional Com­
mittee brought out the average cost of the dead-burned 
maguesite at Chewelah to be $25.00 per ton; add to tllls 
a freight charge of $18.40 and it gives a differ ential of 
$27 .40. In other \\'Ol'ds, it would r equire a duty of slightly 
over one cent per pou11d on clcacl-burned magnesite to 
balance a cliffereutial based on Austrian pre-war costs. 
T estimony hefore the Congr essional Committee r evealed 
that the labor costs in the Austrian qnarries, previous to 
the war, Yal'iecl from forty cents to $1.10 for a 12-hour 
c1a)~ fo r common labor. 

Practican~, all magncsit(? jg caleined before shipment. 

PUOC•UCTTON OF MAGI\'ESI'.rE: IN \\' \~ffINGTl'):N 

fC'nt,•ul atecl to ba~ls of Crllfl(l J\1:i.gnes!te) 

rc,11· Sho,·t T,ms 
1[116.............. . 716 
Ht7.... .. ......... 10!\, 17 5 
1~18..... . .. . .•. .. J.17.i\28 
l!\19............... 121.()(\fll 

'Approximate totnl. 
' Estimate(]. 
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l\IAGNESlUi\f SULPHATE (Epsom Salts) 

PrcYious to tlie war tbe magnesium sulphate used in 
this cotrnfry \Vrts largely imported from Gc1·nrnnr, where 
it is ma nu.fa.ct nred as a b~T-product of the polaRb inclustiT 
SincC' Ap1·i.l1 HH6, large quantities of 1rntural epsom salts 
1rnve been mined and shipped from two lakes on Kruger 
Mou11tain1 three miles northwest of and ] ,000 l'C'ct nhoYe 

· the town ol' Oroville, 11orthern Okanogan County. One 
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lake is in Washington and the other lies just across the 
international boundarr in British Columbia. 

The Washington <ler)Osit has been known by the uame 
of Bitter Lake, Salts Lake, Poj. on Lake, and Spotted 
Lake. It occurs in a small OYal-shaped depression near 

the summit of Kruger Mountain. The lake has an area of 
onl? four acres and the depth of the salt deposit ( as de­
termined by drilling) varies from 4 to 20 feet. The lake 
has 110 outlet and during the summer months evaporation 
removes the larger portion of the ·water and leaves 
shallow· pools of brine, immediate}~, beneath which are 
solid rock-like masses of cpsomite. On the lake bottom 
there is also found a slimy mud which possesses a ,1ery 
pungent odor. 

The deposits are excelle11tl.v described by Je11kins1 and 
Handy2• 

Both men trace the orip;in of the deposits to nearby 
zones of pyrite and py:rrobotite associated with belts of 
rlo lomite. The natural oxidation of the sulphides evi­
dent pl"Oduce<l sulphuric acid solutions which, in pnssing 
over the bods of dolomite, formed magnesium sulphate 
which i. soluble a11d calcium sulphate ·which is much less 
soluble. The result was that the calcium sulpha te that 
came with it wa precipitated first as a thin layer of 
gypsum and over this the epsomitc was laid down. This 
is not unlil<e the artificial process used in the manufacture 
of ep om salts by treating dolomite with sulphuric acid. 

I11 mining the material it is impracticable to get all 
the salts out by digging, so water is allowed to dissolve 
parts of the deposit and the nearly saturated solution is 
pumped to tanks from which it is piped to the 1·e.fining 
plant, located 011 tl1e railway ope mile above Oroville. 

•J enkins. O. P .. "Spotle<l r,nkes or ~-;p~omite In 'Washington nnd E1·ftish 
Colum bia: · Americ:rn .Journn l M Scf(>nC'e. Vol. XLVI. No\· .. 1918. 

' Handy, F. M' •• "An Tn\'e:>tl:;:ntion or the l\ffn~ra l D eposits of Northern 
Olrnnogan County.·• Stn te C'olle;.:e o r '\\7 :1shJngton. Bulletfn No. J 00. 
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During the summer season the bed of epsomite, 4 to 12 
feet in thickness, is mined by undergtound methods, the 
o,·erlaying shell of cpsomite and mud being supported b~r 
timbers and lagging. 

At the plant the material is purified by dissolving and 
reprecipitatiug lhe salts from a 8aturated solution. The 
saturation point is reached by heating ai1rl e,-aporating 
and then cooling the cleared solutions. Much of the 
material is of such excellent grade as to requiJ.'e no refin­
ing and is directly prepared for shipment. The deposits 
are operated by Stew:nt and Calvert with liead offices at 
Oroville. 

MINERAL PAINTS 
ASORRTO:,; 

There is an increasing demand for the lower grade 
form of asbestos. It has bren Com1d that asbestos plaster 
has many desirable features, chief among which are t1w 
properties of deadening sound waves and its impc1Tious­
ness to heat. Asbestos pulp is now mixed with cement and 
magnesite and mndo into highly satisfactorr roofing, 
flooring, and otheT building ma teria IR. 

A ne\\' and rather unique use for the material is that 
developed rece11tl:r by the Asbestomine CompanJ', " "ith 
factories at Wenatchee ancl Seattle. This company grinds 
togethrr short-fibred amphibole and dial.omacoous earth 
and the 1·esultant product is tho hase for- both a fireproof 
a11rl a cold water pai,,t which tl,ey ma11ufacture. Some of 
the material bas also 1Jeen made up into a plaster. 

The diatomaccous earth is secured from both the 
Quincy and Squaw Creek deposits. The amphibolc comes 
from ihe company's quany six mile soutl1wost of PateroR 
and one mile from Alla Lake, Okanogan County. The 
amphibole occurs as massive lenses 11ear the margins of 
granitic rocks and js e,identl~· the result of magmatic 
segregation from the p:ranite. In places it has been partly 
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altered to talc. The deposit is of lar0 ·e size and its po·sition 
on the hill ide 500 feet above the road permits cheap open­
quany mrnrng. 

At Wenatchee the material is broken to two inches in 
a large jaw crnshcr. It then is fod to a g~Tatary crusher 

· making a product that ·will pa s a one and one-half-incll 
ring; a bucket elevator lifts the material to a storage bin. 
'rhe amphibole and diatomaceon earth are then mixed by 
hand in the ri ()'ht proportions depending upon the product 
desired, and fed to a Raymond pulverizer. Afr lifts the 
finer material from the RaymonJ mill and it is then fed 
by gravity into a 15 l)y 21/~-foot tube mill where the fina1 
grinding is performed. The mill has a11 approximate 
capacity of 50 tons per 24 boms. 

GR<\PHITR 

A deposit of graphite j s r epor ted to occur :6-ve miles 
from Morton, Lewis County. This jg pTObab1y a bed of 
carbonaceous matcl'ia] that has been highJr graphitizecl 
by metamorphic reactions. , amplcs submHted were of 
good grade and sbou1cl be of use as a good prescrvath'e 
paint or as foundry facings. 

'l'hroughout the State there arc a number of beds of 
graphitic shales ru1<l schists, wl1ich are smooth (free from 
sand) and should make a good body for ordinary mineral 
11Hints. For example, i11 1101-thern Stevens County near 
the town of Boundary, as well as along the western foot­
hilJs of the -Cascades, deposits of graphitic schists are 
found with free graphite so well developed that it readily 
blackens the hands. 

11:0N' 0X[Dl1l:" 

Deposits of il'ou oxide in the forms of hematite and 
lirnonite are found at variou. localities in the State. Tl1c 
Kulzer Iron 1\fin e, located thr ee miles southea t of Valley, 

tevens County, is a deposit of limonite, the limits of 
which lrnve not been dcfu1ed. Small tonnages of the ore 
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have been mined for various uses and at one time a small 
paint facton· was built at Valley to utilize this ore, but 
the vcntnrc was not succcssfo I from a commcrcia] staucl­
point. 

X ear ·the tow11 of Y el111, Tlmrslon C,1uut:,;·1 il1 secs. -:I: 

and G, T . 17 X.1 R. 1 E.1 a cousidcrable deposit of limonite 
0ccu,-s. The horizontal extent is undetermined, hut th(• 
U1ickncl>S ,~aries from two to six feet. This material has 
thu followwg composition : 

SIO, . . . • .. .• .... .. • • ... , • 11.!10 
Fe/\ .. , . , . . , , . . . , . , . . , . , . . . , . , fi l.ilfi 
Al .,r,:i , ..... , ... , ..•.• -. . . . 7 . .2fi 
01·i;·inito . .. . . . .. .. .. .. • • t.$11 
l\loislur,· . . . . . • . . .. . . . .. . .. . .. . . 1 ~.to 

A small plant consistiug of rolls, screens, and roastiJ1g 
furnace was buill on lhc properl~·, but was fournl not 
suitable for .fine-grinding the ore for paint. 

':l111e ::\lm·sJrnll Paint Compnnr ot Batom·ille and 
Taconrn reported a production during 1913, 191-:1: and 1915, 
but no data nre a,·ailable as to its present output. 

cr,A Y ,\ N I l 8rT.\ T.Fl 

Many deposits of clay aml sbc1lc suit,tblc for making 
mineral paint or for forming paint filler an<l adulterant 
arc located in the State. Of tlle fhst class arc g r eat bed!-­
of clay near Tekoa in \Vb.itmau County, 11ecu· Cla:,·ton iu 
Stevens Count-y, am] at Cla:,· City in Pjcrcc Couut~·. These 
ar<> 011 ibc order of ochres and arc fine-gntined cla:,-s gen­
erall)7 w r y low i11 sand and high in iron oxide. Many of 
tho white or light-colored clays of eastern \Vashington, 
wiib suitable treati11e11t, <.iouk1 be used as paint fillers and 
so, also, cou l<l ~omr of the sbnlefl of the State. 

MINERAL WATERS 

Under this heading are included a considerable 
variet)· of waters, some containing a ve ry small amom1t 
of dissolved mi11e1·al matter nnd others w ith a large per-
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centagc. Not all waters containing dis olve<l mineral im­
purities are ca1led mineral waters, however, as it is not 
uncommon for city water ·upplies to show a uigher con­
tent 0£ such material than many of the bottled waters. 
That supplied in medicinal baths and for general distribu­
tion and drinking is not included in ngare on the suhject 
but only such waters as are bottled i11 practicaUr their 
natural tatc and then sold. 

Washington is well supplied with mineral spring and 
lakes but only a very few of these have e,,er been put to 
commercial uses. They are of many diff crent t:vpes, some 
bcin()' warm or moderately bot, but the majority are not 
noticeably heafod. As to the mineral content there is 
great diversity, a the various spri11gs have come into 
contact wi.th a great var iety of more 01· less soluble sub­
stances befol'e issui_ng from tbe surface of the gl'ouud. 
Probably the springs that are most familiar to the ge1rnral 
pablic are those in the :Mount Rainier National Park at 
Longmire SpringR, where diffenmt types oi' highly min­
eralized water, bot:h warm and cold, issue freely from the 
ground. 

111 H'll8 onl.v one company reported a procluctio11 of 
minera1 water and so the output is necessarily concealed; 
in 1917 there wcl'c four producing concerns, and six com­
panies reported du1·ing Hn3 irncl 1!Jl4-. The conntie from 
wbich water has been ntarketcd arc: Clallam, Grant, 
King, Klickitat, Skamania, Thurston, and Yakima. 

The producers operating during recent ?ea1·s were: 
Diamond :Mineral Spri11g, Auburn, Kin()" County. 
Klickitat Spring, Klickitat, KJjckitat Countr. 
01.nnpia Hygiene Spring, Tumwater, Thur tou 

County. 
Solduc Hot Springs, So1duc, Clallam Coun t~. 
Yakima Artesian l\Iineral Spring, North Yakima, 

Yakima Count?. 



The Minernl Resources of Washington ill 

Ahtanum Soda Springs, nca1· Tampico, Yakima 
Ootrnty. 

Jn addition to these, two companies have ex.plojted the 
medicinal pl'Operties of " ·ater for ba lhi11g purposes. They 
are: Soap LaJ<e :olinernl Water Company, Soap Lake, 
Grant County; Scenic Rot Springs, Scenic, Kiug County. 

The r elatiYely small output of minernl ·water in Wash­
ington is due largely to the excellence of the regular water 
suppli es of the cities and towns. 

P HOJ>UCTTOX 0 .1:' ~IINEHH, WA'l ' IU!S, l\112-Wl 

1'o. o f Qt1untlty Av2rng,, Vulu~ o f Vnlue of 
YE.\H Comnwr- iiold Prlc~ r ~r Jl0 (11Cln111 'l'able Totnl 

cinl (gallonst Gal lOII "\Vul~rs. Waters Valu2 
Springs (cents) 

1~12.. ........... . ...... . 5 166,171 IJ $8,005 $(),584 $17,542 
1013 .. .. .... ............. (I 150.498 J;I !l,175 11.0li!l IS,$34 
1914 ........... .. ... . .... G 1S0,78i 16 ]0,002 0,715 28,717 
]915 ..................... 5 J;,8,$6.j i 1),1-0-0 0.65..'l 11 ,703 
1910 ...... .. ............. I 101,526 fl 1,1...~J 7.65ii !),4i6 
JOii ...... .. ......... .. .. J 105,26;; 5 oJO U,725 7,26;; 
191S ...... .. ............ . I ( n) (o) (n) (n) (a ) 

c n > 011t1Ju t conc~u l~d. 

REFERENCES ON MINERAL WATERS 

The Mineral Resources of Washington: Landes, Washington Geologi­
cal Survey, Bulletin 11, 1914. 

Mineral Resources of the United States : U. S. Geological Survey, 
(published annually ) . 

SlLICA (Quartz) 

A deposit totalling severa l million tons 0£ practically 
pure quartz occurs iu sec. 14, 'C. 27 N., R. 42 E., 12 miles 
north of Spokane and six miles by road from a branch of 
the Great Northern Railway. The resishmce of the 
quartz to weathering and erosion has caused the deposit 
to appear as a mound-shaped mass, 650 feet in diameter 
and standing 200 feet or more above the level of the valley 
flooT. The deposit is clearly of pegmatitic origin and 
represe-11ts n siliceous segregation from the sunounding 
Loon Lake granite. This segregation was so complete 



112 Bulletin ~yo. 21, lP' ashinpto11 Geological Survey 

that the quar tz is remarkably free from iron or other 
j mpurities. 

The deposit i owned b)~ .Tames Howell of Coulee 

City and is hel<l m1der lea c by J. ~. McCartnc~· and C. 
Harvey Smith, P.O. Box 615, Spokane. It is i;rorkcd in a 
small way intermittently, but a yet no important market 
bas been created for the product. l\Iost of the material o 
far mined has gone into the manufacture of silica brick. 
Tbe moTe extcn. ive utilization of the ·water power re­
sources of the state may create a demand for pure ilica 
for use in the manufacture of feno-silicon in the electric 
furnace. 

No high-grade glas~ R,rnds ha \'e so far been discovered 
in the northwest; thi quartz could he utilized in glass 
mnking, but tho costs ol' grinding and crcening would 
make a high-gi'ade sand more de. ira blc>, providiu~, of 
course, that such a deposit will be di. covered. Quartz is 
ofteu used as an abrnsive ai1cl as a fotuJdry flnx. 

There arc a number of larr,p peO'matite dikes in north­
ern Spokane County, which offer a suppl)r of siliceous 
material for uses where a high degree of purity i not a 
prer equisite. 

The bed of quartzite> occurring 01J botll flanks of the 
Cascade Range and in northoHstern Washington form 
potential som·ces of suppl? for siliceous material of Yary­
iJtg grade of purity. 011 'llcClellan Pass Highwar, east 
of Enumclaw, Kinp; County, the Denny-Henton Compau~· 
of 8eattlc is mining a quartzite mat<:>rial for use i11 the 
m:mnfactnrC' of s ilica brick 

On the Siegmund ranch, one ruile north of (he Far 
W est Cl,.1y plant at Ch1~· City, Pierce 001.rutr, there is a 
win of practically pure quartz. This is 25 feet ,,-ir1P and 
tn1cca hlo for a length of several huuclrt1c1 yard!=!. Th<' 
depo. it htlS been prospected for gold, and high fl ssays 
haq~ b0e11 reported, lmt the ,·ein as a whole apparently 
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only averages a trace of gold. It may, howeveT, fu1d u t ility 
for use in the manufadure of silica brick or some otller 
allied nse. The deposit is essentially ,Yhi te vein quartz, 
miuor fract ions of which ar-e color0d to rose quartz. 

S0DIT1ll1 SULPHATE 

A deposit of sodium sulphate occurs in Grant County, 
in secs. 15 am1 l G, T . 17 N ., R. 28 E., 12 miles west of 
·warden, a station on the Chicago, Milwaukee & St. Paul 
Railway. Paul Donald. on of Ephrata, who is interested 
jn the p1·operty1 ac1Yised 1 that the deposit occurs OYCr an 
area of approximately niue acres and ,7arios in thickness 
from a few incbe:; up to 12 foot. Several thousand tons of 
this material have been m:uketed at various times. 

STRONTIU!lf 

A deposit of stronfoi.nite (strontium carbonate) mid 
celestite (sfrontiuru sulphate) occurs near the town of 
LaConner, Skagit County. A.n annual production of 100 
to :300 tons waR maintained from th<1 property for se, ·eral 
year s. The material was sent to both eastern ancl western 
markets for use in the manufacture of fh-eworks. The 
property has been idle since 1918 and further dc,·elop­
meut work will be ncccss<1ry befor e l'tny new production 
can he made. 

TALC A.ND SOAPS'J'ONE 

Talc, often callcc1 oapstone or stcati.te, is a hyclron~ 
magnesium silicak (ff10 .3Mg.4Si0J. Commercially, the 
higher grades are called talc and the lower soapstouc. 

Tht• W estern Talc Oompaur, with bead offices at 
°FJYerett, is oper::1ting ,l • mall talc mine 11ine miles north 
of ~r onclovi, Lincoln County. ,r ork stnTted during 19] 7; 
latel', a small mill was built and shipments Jrnye been 
made intenuittentlr. The deposits are found along shear 

•Personal r1,mm11nic•rltlon. 
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zones through dolomite. A chemical analysis gives the 
following composition : 

Mois ture :ind lgnlt I< •n . . . • . . . . . . . . . . . • . . . G.J 7 
~il! C'tt . . . . . . • . . . . . • . . . • . . . . . . . . . . . . . • . • . 46.02 
.\lnmlnn . . • . . . . . . . . . • . . . . . • . . . . . . . . . • . ll.T :l 
L ime . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .66 
Tron oxide . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .13 
.\Iagnesla . . • . . . . . . . . . . . . . .. . . . . . . . . . . . . . 35.68 

The taloose material i handled to the mill by a urface 
tram. A turtevant rotary crusher first breaks the 
material to pass a %-inch ring. It-i then g1·ound to minus 
200 mesh by two Raymoutl pulverizers. A Raymond sep­
arator, operati11g on the principle of air flotation, sep­
arates the talc from the grit and other impurities. Tho 
talc powder i: put into 100-pound sacks and hauled to the 
railroad by anlo trucks. The entire output goes to paper 
mills, where it is used as a filler . 

Talc deposit. are loca tcd near 1farblemoun t, in 
Skagit County, but thei.1· de,·elopment has been r etarded 
by poor and costly transportation. ~ cw dev<> lopment will 
be encouraged br tbe railroad now being consfructed by 
the city of cattle to its power sites ou ilie Skagit River. 
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THE CE1UJ<JNT INDUSTRY 

COl\TJ>ITION OF 1'1TE r:--m·s'rR \" DlT lll!'l:G '!II E: P..\51' Ftn!: Y8.AR~ 

There are ih-e large Portland cement plants operating 
in Washington, and thei L' output total in Yalue bctwec11 
two ancl three million dollars ammall~·. The local material 
supplies a large portion of the markets of ,VasmnO'ton, 
Oregon, I daho, Montana, British Columbia, and A laslrn. 

Tllo rears of J 913 and 191-1: were the banner period to 
date for the local cement ind ustry. The )-ear of 1915 
showed a decrease of prnctically 30 per cent under the 
:figures for the preYious year. Tbjs was due to the read­
justments frow a period of OYer-prodnction and the 
lessening demands occasioned br the partial cur tailment 
of construction work. rrhe te110r of the market rlm·ing 
1916 was more satisfactol'r bec::mse the reYi val of con­
stTuction ,rnrk for the manufacturing and shipping indus­
tries created a health~- mru .. ket. 

The cement industr:,,, in common with most rnauufac­
turing enterprises, faced unusual contlition dnring 1917. 
During the first ha1f of the yNn·, the denrnntls for ceme11t 
were good but with the e11tra11ce of the Cnited States into 
the war, there came the ad,-erse factors of war-time indus­
trial conditions. Ordinary construction operations were 
closC'ly curtailed. The necessary r.1ilroad embargoes wer0 
far reachu1g; ther affected supplic. of fuel, mill machin­
el'y, and raw materials. These conclitioni:- existed also 
through 191 witl1 the sho,·iage of hitl>0r growing more 
acute. The extcnsi,·e sh ipbuilding inclustr.v that was so 
quickly built up along the Pacific Coast, opened a market 
for c€'ment t1rn1 pren•nted sales from dropping well below 
subnonnnl lcYel. The a,·erage price per bane1 at the 
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plants aYcraged $1.89 during 191 , this being the highest 
.figme rcachc<l since the beginnjng of the industry in this 
section. 

Uoucli lions slightly iruproYecl <.luring Hl1 $) an<l fue price 
of eenwut aHai11ecl an av<'rage pric1> of $2.0J per barrel. 
The clemands were liruitc<l b~· the extremely higb costs for 
all building material which hcl<l constl'uction work to a 
rn.i.nj1nulll. Late in rn~o conditions app~arN1 mol'c opti­
mistic. There is now in progress a partial renewa l ot: 
geucral construction work and tbc Teinaugurn.tion of post­
poned hanl-snrface road lmilcl iJ1g. 

l>8\'EL1 >Pell l':'°'T 011' Tl rn: D1f>l1:'\'l'RY 

Tile first step in "\Vasbington iowM·<l the making of 
cement was taken in J 90..J., when in Pcncl Oreille County 
(then a part of te,·en. Oot1nly ) a small plant for the 
muuufactu.re of 11atural h~' draulic cement was <·stal..>lished 
and run a short time. It was the intention of the owner s 
to Inter con .. truct a Portland cemeut phrnt, but tbis plan 
failed. 

The fin~t Portl~rncl renwnt made in the State was by 
the ,\'clsbington Portland Cemcmt Cornpai1y al Concrete, 
Skagit County, i\la~', Hl07. 'J1his plant is located at the 
confiueuce of the Skagit and Baker river s. Ola~, is socun~d 
on<'-quarte r of a mile from the plant an<l a tramwar con­
nects the plant ,Yiili large li01csto11c quarries situated a 
mile up Baker River. The plm1t uses the clr~· process and 
hal'l a maximum capacity of 2,500 barrels; per 24 hours. 

T11e Superior P ortland Oemo11t Company, located just 
across Baker Rin'r to the west of the Washu1gto11 Com­
p:rny's phrnt, "·as the secontl plant constructed in the 
state. Lile its ncighhor ii S(.1cures the necessary limestouc 
and clay near the plant and tbi. i~ handled over a narrow 
~aup:e railroad. The plant .first u:c<.1 the chy s~·stem of 
cement manufacture, but during H)l 7 it was remodeled 
aud tb.e more mod<'rn wet process was adopted. 
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It was during April, 1911, that the plant of the Inland 
Portland Cement Company was completed at :Metaline 
'E'alls in the northeastcm cornrr of the State. Since the 
construction also invoh·ecl the deyelopment of a power 
project of 2,500 hor epower, the actual operations were 
not inauo·uratcd tmtil Augu t, 1911. Limestone is secured 
from a large depo it located about J ,500 feet a boYe and 
three-quarters of a mile west of the plant, while the hale 
comes from a deposit on ulli\'an Creek, one-half mile 
distant. The material from both quarrie i won by 
steam-shovel mining and is then transported to the plant 
o~er aerial tramways. A portion of the . hales, needed to 
secure lli<' desired composition of the "mix," is mined 
from a deposit near the mouth of Sand C1·eck, four miles 
south of .Metaline Falls. The total cost of the lime, tone 
delivered to the plant averages 65 cents per ton; the 
shales, 75 cens per ton. The plant operates under the ch~­
process. The two Totary kilns have a combined capacity· 
of 1,800 barrels per 24 hours. During ] 91-i the 11amc of 
the concern was chanO'ecl to the Lehigh Portland Cement 
Company. 

The plant of the International P ol'tland Cement Com­
pan:·, which is located at IrYin, ni11e miles cast of 

pok:rne, manufactured its first cemcn t during July-, l 9J 3. 
The limestone and slialcs are obta ined from near T_;ake 
P end Oreille, Idaho, about 50 miles from the plant. Tlw 
normal capacity of the two rotarr kiln is 1,600 barrels 
per 2± hours. For a period dm·iug 1918 the plant was 
used to calci11c magnesite from the dcpo it. of the Ameri­
can Mineral Production Company near Valley. 

TJ1e first company in WashinO'tou to use the wet pro­
cess in the manufacture of Portland cement was the 
Olympic P ortland Cement Company, Ltd., at Bellingham, 
w]1jch began operations during 1912. Limestone is secured 
:>.5 miles from B ellino·ham and clay _five miles distant. Tl1e 
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plant norman~, operates two rotarr kilns, giving a 
capacity of 2,000 barrels each 24: hours. 

The cement manufacturers ba ve made excellent prog­
ress in the utilization of powdered coal for firing their 
rotary kilns. PrcYionsly crude oil ·was the staple fuel, 
but at the present time the Bellingham plaut is the only 
one using fuel oil. The two plauts at Concrete used oil up 
unti1 J 9J 7 when the shortage of this fuel ca usecl them to 
install equipment for preparing a11d firing pulverizec.1 coal. 

Clays and shales suitable for the m,rnufacturc of Port­
lan<l cement occur widely clish·ihut<'c.1 on·r thC' State. It i. 
onlr occasionally that deposits of suitable limestone occur 
in close proximit)- to these sha Jes. Such fayorable condi­
tions, however, do exist at a number of localities, an<.1 
where the added feature of cheap transportation is also 
present, the deposits ha Ye a potential ,,,alue for the future. 
Tbe growth of the cement industry is ueccssarilr con­
tmgent upon the o-rowth of the markets. The K orthwest 
furnishes the market fo r the local cement industry, and 
s ince under normal conditions a steady- g1·owth can be 
expected over this area, a healthy, gradual increase 
seems to be the logical prediction for the cement industry 
of Washington. One of the promising markets for ccmen~ 
is for hard su r.facing . trcPt~ and highway . . 

For a very complete description of the deposits of 
cement material throughout the State, with analyses :how­
ing their chemicnl composition, th@ reader is r eferred to 
Bulletin I o. 4 of the 1Va hington Geological Sun-rey, by 
Solon Shedd. 
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POH'l'J,,\2\'U C'EMl,N'I' PRODUCED .\ND l;IHPJ'ED. STA'l'E OF \\'A$IllNn'rON. 
11112-1016. 

======--==---=--=-~=---=====:-::====-==;::==== 

YE.A ll 
STIIP/\lE:ST!:l 

(~u,rntlty 
(bnrr~ls) Yulue 

A\leroge 
Fnrlory 
Prlr" 
(lll1L) 

Totul !:!lock on Uou<l 
Prmluctfon Dec. 31 

-----1------1----- -----1------1------

1912 . ... ... 1.302 , 116 ......... ....... ····· ·· ·· ····· 1.4~,1$7 . ............... 
11113 . . ..... !.n-2.1, 17:! ~2. i,1,2(1(1 1.11 2.2:>1,.t02 . ............... 
11111 .. ..... 2.045, IILi 2,31lS,4:J:l 1.lS 2,(117 ,344 . ............... 
l!IJ il . . .... . 1,3i'>.JOi I. i!l(\, 199 l.:!1 1.400.210 4S0,:;3,1 
ll>lll . ...... 1.Si,,,UJI} !!,21{; .(1:!7 1.U 1.369,4':i 2i2,913 
lfll'i ....... I. l01, 1111 2.!itl7,tJ.15 I.fill l,:il3.7!)2 !~s:\.7(1i 
101, .. l, 110,7.;4 2 .111 , 780 J.s!l oa1 ,4S~ 211,220 

(al mm ....... 1,1,,~.010 2,~~.s~~' t.lll 1,:]1)3,007 ................ 

Ln:;·r ( IF ('l~?.JE)sT l'L,\N'l'l'- [)< \Y.\:O:I-IL"-GTO~ 

0/lfTlll!ll' J,O('<t/it)J CrnmtJJ 

L e high f'u t· llnnfl ('.'.!menl Cn .. .. .... .. ~l e talhll' Fall:< ..•.•• ••.. . f>t>nd Orll!lil> 
:'>u11erior Portlnncl c .. n,l'n l c~o • ... •. . C'oncrl't<' ........ • ..... .. ... ,,.;kn~il 
\\'11shfu1nun Ponl11n,I Cl'nH-nt <~,) ..• Con<'r t>t•• •...•..•. •• •.•• .. .... SkngiL 
ln1<>1•n11lluna1 P111·t1:i11'1 C'Pm ... ni (',o, .• J':p,,1rn11e . . . . . . . . • • . ....... s11oku11<> 
OlymplC' f'nrll,tnd C'f'mt:nl t'o . •.. . •. Hellinghnm .•••.•• , •.••.. ,\'h11 tc·om 
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i\Ianufacture of Hy<lraulic Cement: Bleininger; Ohio Geological Sttr­
vey, l'ourU1 series. Bulletin 3, 1904-. 

Uses of Hydraulic Cement: Eno; idem, Bulletin 2, 1904. 

Cement Materials of Washington: Landes; U. $. Geological Survey, 
Bulletin 285, 1!106. 

Cement Materials or Washington: Shedd; ·washington Geological 
Survey, Bulletin 4, 1914. 

Tile i\Iineral Resources of Washington: Landes. Washington Geo­
logical Survey, Bulletin 11, 1912. 

Mineral Resources or the Uni ted States, part 2, Burchard and others, 
published yearly by the U. S. Geological Survey. 

C'LAYS AND ('LAY PRODUCTS 
('I. .\ \'S l\ lJNEO A 'NIJ ~~()f,l> 

The Yalue of clays mined aud sold as raw clay in this 
State lius ncPr b1-1cn ,cry great, hut it is steadilr increas­
ing. I1l 1916, 1,840 tons were old for $6,251.00; iu 191 
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the amoU11 t hnd increased to 3,-t-:35 to11s va]ucd at 
$17,637.00. 

Tho clays r epresented b~ these figures m·e practicaJly 
all of the pfa tic \'ariety. but include a small amotmt of 
haTd shale. Tbey are of the following classes in approx­
imatel>' the order of Yalue a giren : Buff-burning terra 
cotta clay, red-burning brick clay, and fire clay. Tl1e terra 
cotta clar is almost entirely from SteYens aud Spokane 
counties, and, for the mo. t part i u ed by plants located 
in the near ,icinity of the pits. The brick clay 1istec1 is 
from King and Ste,en countie . It includes a clay that 
has been used as a slip cla~', but now find. its chief u e in 
smelting operations, and other clay that is used in various 
commercial lines not all ied with tltc ceramic iudustry. 
The fire clay is from pokane, Pierce a11Cl Whatcom 
counties. 

Man~- excellent deposits of cla~· arc only awa iting a 
mnrkct in order to be dc" oloped. 1Iedium-grndo white­
ware clay, fire clay, stoneware and pottery clar, and aU 
typeR of rcd-bmni11g clarR are widely dish·ibutcd O'i'ct· the 
State. Tlt0 grea{e. t markets center arc 011 P uget 'ound 
and at Spokaue, and, frequent]~,, these points are most 
abundantl~· supplied ·wi.lh raw clays, so conclitions should 
soon become fa rnrable for the production of a much 
grca tcr tonnage. 

In the case of common structural a11d anitary ware, 
such as b rick, ti le, and sewer pipe, tbe manufactm·er, in 
almost all instances, owns and operates his clay pit, but 
the maker of tcrra cotta, pottcrr and whitewarc more 
adnmtageousl.,· contracts fol' his clay from other parties. 
So, with au increasing demand for the higher grade prod­
ucts jn the West, 'Nill come a lil<c increase in the quantity 
of raw clay sold. 
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c~L.\ Y PR0Dl'C'r~ 

Clar products valued at well over a million dollars 
were manufactured in 191 8. The following li. t gives the 
g·rueral types in order of relative ~alue : 

1. Common brick 6. T ena cotta 

2. Sewer pipe 7. Front brick 
:3. Fire brick 8. Drain tile 

+. PaYing hrick ~). :'\Iisccllancous 

5. Fire proonng 10. Pottery 

The price per thousand of common brick was high in 
]907; it dropped in later years, bnt advtuiced again until 
i11 1!)18 it reached the maximum figure of which we ha ,·e 
r(•cord, at least ltiguer than nt any time since 1905. On 
the other hand tbc decline in (lUantity of common brick 
manufactured has been practicall~· steady since 1910. 
The value of total output reached its low ebb in 1915, 
lrnving been at its maximum in Hl09 i it recovered some­
what in 1916 and 1917 hut w1-1s again dropping in 19]8. 

Owing to the fact that less lb.an throe plants arc mak­
ing \'ifrifiecl brick, figure. r elative to that branch of the 
indm,try are not giYen in detail. The price p,)r thousand, 
however, was at its peak in 19] , but the total value of 
the marketed product was we11 below t he high mark 
of 1913. 

Front brick had been dropping i11 price since 1908 but 
turned, and iu 1918 reached its 111aximmn since Hl05. The 
total output i11 qua niit~ and value has been lowel' in 19] 7 
aud 191 than at a11)- tinJc s ince 1905. 

Fire brick reached its highest price i11 1918 having 
been stcadil? clirnbi11g. The Ya1uc of total output was 
also at its peak in 1918, but the maximum quantity 
creel ited to anr one ~·ear was made in 1917. 

Drain tile was higher in the ,•alue of total output <lur-
• iug J 909 tlrnn at an~- time since, but wa recovering in 

Hll , . :ewer pipe ha been falling irreguh-lrly i11cc 1910, 
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and reached its lowest point in 191 ; bowc,er, for three 
years it led the list in value or total output. Fireproof­
ing-, including· hollow structui·al block, reached its peak 
production in J 915. Iu 191 the production was lower 
than at an)~ time since l 909 although the price per ton 
was at its maximum . 

.Architectural terra cotta hacl its greatest production 

in 1912, bE1ing in 191 lower than at any time since 1907. 
Pottery in 1906 wa. of con iclerable va1ne in point of 
total productiou, but later declined to a Yer:r small pro­
portion of the clay-products valuation. The ii1cucations 
nm~·, however, arc that it will soon be an important factor 
once more. 

The total production of the ,1nrions products l'osc 
steadily until Uw year 1909 when the sum of $3,060,4 6 
was reached, since then tlic decline has been steady, ex­
cept for a slight rcco,·ery during] 916 and 1917, until the 
low mark of $1,306,76:3 was recorded in 1918. '11his is the 
lowest since 1905. Lilrnwise the number of operating 
plants has hcen fall ing steadily. In 1909 there were 
listed 72 while in J 918 but 32 reported production. This 
has had its iutluence on the ranking of the Stale with the 
rest of the United States as a clay-products producer. 
In 1910 and 1911, it raukecl eleventh, which, considering 
the population, was an excellent figure; it has fallen 
steadily until it now rnnks about i:\ve11ty-sixtb, the lowest 
since 1905. 

J(uch of this seeming ad,c1·se state of affairs is only 
an indication of much better times for the industry as a 
whole. No doubt, for the populati011, U10re were too man~· 
opera ting plants at 0110 time; this condition has auto­
mritically adjusted itself, even swinging to tbe other ex­
treme. Building, during the la t few unsettled >·ears, 
has boen confined to that of absolute necessity, leaving 
11ormal expansion, investment and improvement construe-
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tion untouched. The State is well and abundantlr sup­
plied with a great Yariety of clars suitable for most 
ceramic pm·po es. So with the r ctu111 to more settled 
conditions of market and labor, and with the present high 
prices, there is no r eason wh~· a ll the clar-working 
brauclrns should not experience a p eriod of gl'Ca t pros­
perity. Th is will mean the r eopeuing of many plnnts 
tlia.t nrc 110w r ead)' to operate, and a normal a11d proper 
adjustment between production and market with benefit 
t o all concerned. 

Y .\LUE O f' CLAY PRODUCTS !!A..'<CF.\('TURED le'< \Y.\SRJNO'.l'ON, 1013-lOlq. 

PHODUO'l' 1913 __::__ _::_~(ll!l _::_ _::_ 

Jlrlek-
('omrnon-

Quunti t v . .. ... .. .......... ~i ,43o ,000 01.mi .ooo 43,2i9,000 -t,. JG:l,000 13,4S7 .ooo 31. 16UJOO 
V11h1• • . : ............ ...... . ;'~7:i.~I $35l ,:i6ii ~t<J ,~231 ~309, l ~O ~307,!JOO $35a,;,.J; 
Average 1irlce 1ler M. ...... $7.0U ~rJ.;,J \6.50 ~6.&I ~'» .16 ~11.33 

Vllrllle, t-
Quuu t111·... .. .. .. .. .... .. H.717 .000 ( bl 14.StJ1.0f~l 20,2·s,011Q (b) ( hl 
Vol112.. ... . .. . .. .• .. . • .. .. • ~;o1,:,:,11 (hl 121;.; ,inn ~3:?~.1•2 (b> (hi 
.\Vfrnge 11rlre J>Pr M ....... ~16.12 1)1S.!l1l $Ii.~" !<1;;.u4 ~20.40 ~25.31 

Pront-
QuonUty ................. . 
' 'ulu0 

•••••• • •• •• •••• •••••• 

. \ \ ' 0 ruge 1>rlct1 1wr M .. .. .. . 

0, 122,1~)(1 5,31(1,lk)(I ~ ,246.t~JO 4, 12;;,0(Ml 8.~,GG,ltclO ~.476.000 
"12t-,!lAA ll:JOO. llli oOi ,740 ~70,J;W "1'"1,IO I '-00 .'l'olJ 

~21.07 ~20.58 $15.05 ~lS.03 ~UJ.0 1 :'1-24.5!1 
F 1t11ci•-

Ynl11e ............... . .......... ...... ....... ............ , (b) .... .. .. .... ....... . 
F'ir" 

Qunntily . .... .... .... ... .. .. .. .. .. .. .. . . .. . . .. J ,n(lU,fk~I I ,IM)9,l)(X) ~. l46,4~H) J o,~.,,oo 
\'11lu•...................... ~f,6,17,• S29,~11 "-15,IH ;lJ.l,!Y.J2 SH:l,1!00 $1j l/1)J 
.r\Vf'rilge J>rkn J)PT M ....... ...•.... ~, , ...•. .... $2S.!U ~:!S .6:l ::2i.02 $St . .>~ 

T>rnin lil•-
VultJt',. . ..... .... ....... ... ~2', 172 l4S.7;j0 ~3.1,jj.).~ ll37.IS..~ $3t).755 ~. 1~ 

S"'W"rnt1,.,,_ 
Voiu"................ ... .. . ~ij()l , l M •462.:,{)l; ~SL~,307 ~347 .l!SS $3 J0,6'11 $io:1.~J8 

A rell. t•rrn roltn -
VuJuu . .. ,. .. .. .. .. .. . . .. .. . ~'lJO .U:1"" ~220 .i&, ~234,.377 ~Z'i;';.003 ~l!l0~,16."t -~L 8lil 

.fl r~1u·ooftn1: 1111<1 110110w 
b lfig. tlt-

Quuntll)' (Rllorl tou~).. . .. '1.7 . 3.52 Hi,UiS 
Vnlu2 ...................... "~j57:iJi,11 .. ~i21:s1i .. ~iiri:203 ";ij:ij:i,:18 $1"3 ~l2 •1J:W$ 
Averng~ prir• ))er tou..... ..... ... .. .. .. ..... . .. .. ...... .......... •6.i2 \i':7: 11 

Pntll'rY-
Vn tu• .. ....... ............ . (b) (l,) (hl (Ii) 

)llsr• lluneous-
Valu.!!......... .. . . . . . . .. . . . ~1 J,mu ~;1!1.0,·.:1 ~11.tt1a ~~ .!l.l7 :ln .~;,s ..:u . .io:; 

'l'otn I vulnr . ...... ... ~.3!1!1,220 ~I. '100.491 ~l ,4al .J3'; '1.,;~.;;i1 it,li32,0l3 ~1,303, i 03 

Numl>el' of on~rntor ...... .. .. ~---:-- ~,--J-0- --33----:--
Ronk of Sta t~................ . 1;; lS 11 22 26 

(a) lncluded In ""~ll~c0 1tnneo11~." 
(b) Vntue of 111·0<1ucts cotil<l no t hp inehulect '"ltho11t ,llscto~lug th:· on~ratlon! of 

incl ivi<luu l estahllslunen t~. 
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0PEIIATOR 

Chelan Countr 
B11·d & Hobson B t·lt'I, co. 

Clarke County 
Car~on Brothers 
Hidden Brkk Co. 

NAl!E OF l'RODUCT 

Common brick 

Common brick 
!\'rll operating 

LOCAl'J01' OF 

"\\'ORKS 

\i"ena tehee 

V~ncourer 
Yancnm·e1 

King County 
Ahn1h11mson Brick Co. 

Builders Brick Co. 
Common lirick, ilntin tile ·Scanle 
Common brick. drain tile. hot- Seattle 

low block 

Di>nn~·-Remon Ci:iy & COAi ,~a vil1g brick, front b1ick Renton 

C'o. 

Uenny- Hemon Clar & l'Oal F'ront brick. drain tile. sewer 'faylor 
Co. pipe, hollow block. fire brict< 

Denny-Henton Clay & t 'oal 
Co. 

1-'lkP Union Brkk & F'lre-
proofing ('o. 

Lnh8e B 1·kk l:o. 

Nf>!'I hern Cla~· ('o. 

Pugel Sound Bric·k & 'l'ilc 
('('.), 

S(-aUle Hrkl< & Tile l'c•. 

S1>allle Pottl'ry <"o. 
SupPl'iOI' Brkk & T ile Co. 

l<it!:lHfl Counlr 

t:r:i.rper- Hill thi<:lt & '!'lie 

Klkkil.<'ll County 

'l't't'l':t cotta, fire brick, silica 
hrl{'k. ()O\'lng brick, front 
lirldc. sewer pipe 

<'onrn1r,n hricl<. (ll'aln tilt\ Ore-
proofing 

< 'nmmon b1·ick 

T<'1T: L c,,t ta 
Common brick 

1-'ummc,n brlci< 

l•'lower pots 

rommon 1>1 lck. drain llle 

('ommon briC'l<. til·Pprootini; 

N. H. H1 ooks Common brick 

Lewis County 
ChPh:llil< R1·it·k & TIie Co. Common brick. drain t Ile 

Ok;i llOA'fUl Counl~' 
~·1111,uns & Finnie Brlek f'lr<'prooRn~. c-ommon bric!< 

C'o. 

Pierce Countl· 

f.':1.r ~Yest C lay C'o. 

Skagit C-ount~· 
l{nnpp Brkk & 'file Co. 

St:,r nriek & T Iie Co. 

Sn()homl;,h CQlllllr 

Ew•retl Brlt-k C'o. 
.\£Mtlowtla lc- PottPr~ 
Snohomish Rrkk & Tile C'o. 

F1·nnt llrlc•k. tlr<'prooflng 

r•ommon llrlck. clraln Ute, tlre-
11roflng 

r,mnnon hl"icl<. drain tile 

Common l•rkk, , train tJle 
lrJr,wPr pr,t~ 
C't>mmon hri, I{, clrn.in tJlc, 

Vn11 A~:;elt 

Youn~stown 
.\ uburn 
SC'el.lllC 

~t':<Llle 

Ri1•erl!lde 

Wo0t1im·ille 

>i<'nttlc 

<:lwh,11is 

Ot'')\'ll!P 

f'ln)' Cit~· 

Tlloh 

F.ve,rltt 
i:\Cfaclowclnle 
Snohc.mlsh 
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PR0Dlll'EflS OF CLAY PRODl:C'TS 101!1-Conllnued. 

N;\ME Of' PRODl'CT 0PER;\TOR 

Spoknne Count~· 
American J.'lre Bl'ick Co. Front and th·e h1·kk. spwer 

pipe, tlrepropfing 
Inland Empire Potteiy C'o. "1to•,ewnre, enrlh£nwnre. 

flowerpot~ 
T. T. 03\'IP Rrlrk Co. ('ommon hrlt'k 
PlonPei· Brlc·k Co. 1 ·omm<>n hrlck 
W:H1hlni;ton Ri·ick. Lime Sewerpipc-. se;rmrnl hlock 

&. Sewer Pipe C<>. 
Wash. Brick. Liml' & f'omruon hrlC'k 

Sewer Pipe Co. 

Stevens Count~· 
t'hewelali J~rkl, & Lime (.'ommon l)l'iC'l< • .-train tile 

C'o. 
\Ynsh. Hri<-k. Lime & Front. lit'£> & silica hrkk. 

Se\l·er Pipe Co. term e•,ttll 

"-aua '\\'111111 C'crnnly 

Walin \Vnlln C'onNlntc•tlon C'ommon In kl;. Oreproo1lnl! 
Co. 

\\'hnlcom County 

Const Chi~· en. l\<ll opemlini:r 

,v11itmn11 Counb 

Geu. Herholh (',unmnn brkl, drain tllC' 

Yakima County 

G,·nni::-er Hrlrk &. Til l· ro. ('ommon hrlrk, flrepl'oofin"" 
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LIME 

[n this report lime a11cl lim(•stone are tr('ntcd sep­
t1Tntcly. Confusiou can be aYoided if it is reu1cmhered 
that figures included under lime represent limestone that 
is first calcined to lime (Ct10) before being utilized. The 
fig-trres do not include cruclc limcsto11e mined and shipped 
-for huikliug stone, road con truction, smelter flux, etc. 
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The major portio11 of the limestone mined in this tate 
goes into the manufacture of Portland cement and incc 
i Ls Yaluc is rccoi:cled in the final prodnct, the crude value 
is not included. 

The production of lime in Wa, hington i an indu try 
of con ider:-1ble importance. The normal market de­
mand · about 25,000 ton · yearly. The c are upplicd 

W ,\S H l!'.<l'l'O:-i GEOLOGICAi, Snt\'EY Bn.l,lITl N :'\o. 2L P r.ATE A'l L 

Pinn t or Int erna tional L ilnl Cornr,nny, u l K <'nclall 

ch:ieflr from plants loci'lted iu SaH Jmrn, ,~hRtcom, and 
tevcns counties. The lime kiln in an .Juan County 

arc located on tid0w.1ter and eujO)' a cheap water haul to 
tl.ic markets on Paget 'ound. The International Lime 
Company is the ouJ~· irnporta11t producer in Whatcom 
County. In StcYeus Couuty the Idaho Lhne Company 
at EYaus and the Tulare ~[Lning Compau~· 1 at ColYil le arc 
the chi.cf pL'oduccrs, alt.hough there c1 re several smaller 
plants that operate . ponulicaUy. 

•~ee Dolmn lt,, 
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J3C1RNT l , l)it: fN SH()RT 'L'ONS. 

---~=========-=========----:-=====;==== 
TO'I'.\ 1.S 

.\ V"l'8~ .. Pri~a ~o. Pin 1 l~ 
por 'J'o:1 Ot•l•rntlni,: YEAH 

1111:L ......................... . 
1Ul4 .......................... . 
lf•l;j .............. ............ . 
lf)ltl ......................... .. 
lllli .................... .. .... . 
111 1~ .......................... . 

.\mount 

2S,Oi0 
2[1 •• f30 
2; 1:.?-IU 
26,:-,.f~;; 
28,:32.~ 
±?~lh 

Pin'< 110 1 inchnt• l1y,lrnte<1 lh11°. 

m,,w:; 
1;..•1.2-00 
171,02~ 
161;,653 
l ijf{,~ 
!!2U.101 

;;i;,:J>j 

IJ. t:l 
11 .2~ 
IJ. lU 
H.71 

10.tt 

' s 
' T 
Ii 

Lime produced in this State finds its priucipal use in 
hnilding operations, chemical works, paper rnilb;, sugar 
factories, as a fertilizer, am1 for the spraying- of orchards. 

A ll of t]1e plants are locatecl in forested regions and 
wood is generall~· used as a fuel iu the kilns. 

T he production of hydrated lime is important, bnt Urn 
limited uumher of producers causes the figure. to be 
necPssa r il? coucealc<l. 

us·r l)F LlJ\111: Kl L.:--1S NO\\ or. R8<:ENTL\' L'< OPEJR.\TJON 

0/JCl'MOI' f,()(•ft f /()11 

rl Pn,·~· < •nwPII Lime & Cement Co. J<'riday U,1rlJol' 
I J<>nry Cnwell l.tme & Cement Co. Det>r I lnrhm· 
01·c;1s I ,lme C'n. Dt>fl' lln rhor 
'l':wnmn & no('hc l:CHrhOt Cime C'o. 11o(·he Hnrho1· 
ldahn Lime <'o. P.1·ans 
'1'111:il'e Mlnin'l' C(). r'olville 
l•HL·rt111tio11nl Lime Co. Kendall 
Tul:rn ~li11h11? C'o. -.nm,rn 
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SAND AND GRAT IJ;L 

r. F:Kt·:H.'-\L occrnRFJ~('1;:: 

Deposits of sand and oTavcl suitable for onliirnry uses 
are found in great ahm1dance iu the northem part of 
·w asbington, where they have been left as 0 -lacial deposits. 
It is fortunate, nl o, that many of these deposit have 

been worked O\'er by stream and portions of the ()'ravel 
and and transported long distances, therehy gi,·ing a 
wider distribution than would have otherwise been the 
case. With the exception of the w·mapa Hill of south­
eastern Wa hington, the Palouse count.1)' of ea tern 
Washington, and the upland outb of tbe nake River, 
which were neither affected by glaciation 01· by glacial 
drainage, depositB of sand and gravel m::i)· he fonncl any­
where in the State. 

For more detailC'Cl information on (lte snh.ject refer­
ence should he made to a report1 rccC'ntly published b)' 
the StnTey. TllC' primary object of tlw investigation wa 
to judge lhe quaEty of' the varioL1s deposits of sand a11d 
gravel with 1·espect to their use as road matf'rials. This 
was accomplisllec1 hy obse rving their cfficienc~· i11 actual 
service arn.1 b.,· abjecting the material. to laborato1·> 
tests. 

The go,·C'r11 i ng factors which usually pre-vail in open­
ing sauc.1 aud gra,·el pits ru_·e the qualil? of tlw materi..11, 
nearness to market, and low cost of tra11sportation. Tl1e. e 
conditions arc well fulfilled along Puget Sound arnl, ob­
viously, it is in that part 0£ the State that the forg·est 
number of prochictfr0 pits are found. The sancls and 
gravels are glacial in origin, and .1re chiefly composed of 
unweatbercd mat01·ial, ·which is not only hard c:md re. i. t­
ant, but ,·er~- clean as well. The major porti011 of thC' 

'Le lJ'hto11, !l!or,·ls M .. "'J'he Road B11llrlingo !'tan·I~ and l :r:wt>l!-. .,, W ash 
lngton." W11shln1ttnn GP(lloJ':'.k"I Surn•y, Bulletin l\'o. 22. 1 11 :l. 
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material used along Puget Sound i won from tlic manr 
gravel terraces fla11king the wa terwars. Th~ c terraces'~ ' 
attain heights ·rar~ng from 50 to 300 feet. The material 
is C'hcaply mined by hydraulicking. The . and and gnwel 
i run into chute and then pas. eel over screens, where it 
i. stied hefore dropping into bunkers or on barge . 
Wlrnre po sible, barge are u eel to tran port the mate­
rial to markets. 

vVhcn gravity cannot be employed, the sand and 
gra,,eJ. are elerated to a convenient heiO'ht and then 
. creencd and dropped into bunkcrn ready for hipment. 

A canvass of the information on :file in the offices of 
tho various county engineer s r C\'Cals tbe fa ct that there 
are between 150 and 200 sand and gravel pits in the tate, 
w1, ich luwe be.en in operation tluriug the past two years. 
In mm1? instances these are local pits used for . ome par­
ticular piece of road construction because of their near­
ue.-s to the job. It is also custornar? for each Count~· to 
oven several small pits at strategic poiut. from which 
they can draw the material as des ired for roacl and otl1cr 
constrnction work. ln contrast are the pit of large 
gnwcl companies from which extensi,·e lo1magc are 
mined )'etn:l.Y. Pi ts of this t~rpc arc always opened close 
to favorable trausportc,tion and large market center . . 

Owing to the fact that man~· small pits were operated 
all o,·cr the.._ late and uo r cconl kept of .their output. it i · 
impo ·siblc to S('Cure au accurate figure for all the sand 
and gnwcl in the State. 

o far as known there arc no deposits of glass sands 
jn the tale. H owever, no tho rough sear ch has ~-cl becu 
nrn<l.e for the ma teri11 l. Some of the s ilica sands and 
sandstone might he ground and then used as gla s sands. 
(See also i ilica. ) A glass factory is at present operating 
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at Anacortes but the raw materials a1·c snipped in from 
outside the State. 

The suitability of a sand form making glass mar be 
determined roughlr by inspecting it for the following 
properties : The saud should consist almost entLrcly of 
quartz, or silica (most glmis sa11ds contain from 98 to 
mo1·e than 99 per cent silica); it should he nearlr white 
or casil)' wasll ed white; the gm.ins should be uuiform in 
size, either ang·ular or rouuded, and preferablr should 
not be larger th,tn 20 me. h nor smaller than 80 mesh. 
White11ess is not es, e11tial, however, in sand for ordinar? 
window glass and che,1p bottles and jars. 

Practicallr all of the moulding sand used in the • tatc 
is now shipped in from Jllinois and adjoining States. 
During the war seYeral thousand tons of moulding sm1d 
were produced in King, Spokanc and Piere(' counties. 
The present practice is believed to be largel)~ a matter 
of custom. As tar as is kuown no special effort lrns heen 
made to locate or utilize deposits in thi State that would 
be suitable for this u. c. It is highlr probable that local 
sources of snppl> can be f ouncl. 



!';'f'.\'l'fWL'lCS OF' 'l'lH: l>HOUOC'J'lON OF SA;.'\D AND GJl,lY£L. lN !SHOll'r 'l'ON~. 

Uutlding Sond l'aviul! Sund 

Yt:AH Quontit)• Val ue Q11nntity \' olue 

---1----11----

l!Jlll.. .. .. .. ...... ... . . ... . 2:.0,27() $i4,3!14 II0,211 $.'!0.:?40 
IOII.. •• .• •• .. .. . . .. .. ..... 141.3.•ii 67.SOS 318,077 S2,•l50 
11.115........ . ...... ........ 1117 ,ll25 ;il ,471 />;l,!,17 27 .62S 
WW........ . . . . . . . .. .. .. .. 140.0·13 102,IJ.14 • • 
1017.. ••.. .. .. ... .......... 10:l,fll!! l!0,350 174,1'13 37,871) 
WIS............ ...... ..... 40,l/J;; 42,122 2Jl ,211'2 00,710 
mm ................................................. L=····· ........... .. 

Ornvcl 

Q111111tlty 

11(1,';,757 
880,623 
47R,i07 
810,811 
440,115 
43<1,4l!S 

Vuhi• 

$226,JM) 
238,117 
129,0IH 
234 ,OIS 
113,87•1 
177,032 

F.ng luc Sand 

Qua u tlly Value 

l,043 $ 625 . . 
4,370 2,3/l<i .. . . . 
• • 

.... . .... .. .. ···· ········· 

'L'oLo l 

Quuntlty Vuht·• 

1,020,S,ll $3{5,~ 
1 ,301,771 3S5,SS6 

7i2,G20 211,480 
],401,237 !138,:!37 

SOii, l!!fl 199 ,565 
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SAND-LL'\'lEJ BRICK 

Sand-lime brick has been produced steadily for a 
Durube1· of years by the SpokaDe Pressed Brick Company, 
whose plant is located at Mead, a few miles north of Spo­
ka11e. The average price per thousand for common brick 
in 1918 has been $ .94, compared with $7.5+ in 1917 and 
$6.43 in 1916. The average pl'ice for front brick was 
$11.35. As only one plant was operating LIL the tate 
production figures can not be published. 

In manufacturing this brick a medium fine-grained 
sharp sand is pref erred, and one containing not over 
eight per cent clay if possil)le. Slalrnd lime, in quantity 
froru five to ten per cent, is intimately mixed with the 
sand, and the bricks are made by the <lr~·-pr ess process. 
These are subjected for a certain time to liTe steam uu<.lcr 
pressure which causes the sand grai11s of the brick to be­
come bonded togethe r -with a calcium hydrate and hydrous 
calcium silicate. The product is then ready for use and 
genera lly has the appearance of common cut sandstone. 

The use of sand-lime brick is becoming more general, 
especially for g-arages and similar strnctur cs, where a 
light interi01· with lowest cost is desirable. These fea­
hU'es, together with the strengtl1 and durability of the 
product, which cop:ipares fa~orably with common clay 
bi:ick, makes it a -very satisfactory building material. 
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STONE. 
J ,.._'1'ROD UC'I'TON 

tone of seYeral kind, is quarrie<.l in Wa. hi11gton, and 
the output has been quite extensive in some years. This 
industr~·, eveu more thau many others, j Wl'f sensitive 

to changing conditions; wben market become low the 
quanie. are closed instead of accumulating stocks on 
hand, and so production is Ycry erratic. T1Je resources 
of the State are excelle11t in this regard, however, so, 
giYen the demand for the yariou commercia 1 tone , the 
market can be well supplied. 

Figures iu t~i report represent . toue produced anu 
Mlcl or usec.1 by the quanrmen. Th1s 1ncludes rougl1 
stone, rubble, and rip rAp, but ouly such manufactured 
products as are put on the market by the quarr?men 
the1m;elves. Jn the latter class are building and monu­
mental stone, c1·u heel s to11 e, Aagstonc, curh. tonC', and 
paving- blocks. The lime. tone meuti011cd does not in­
clude that l)Urned into lime nor made into Portland ce­
ment, separate rcpo1·ts covcrj11g these topics. 

The principal kinds of stone quanied, in their Ol'der 
of '"'n]ue, are : ln1salt, limestone, grmrite, stmdstone, and 
mnrhle. In all, these reached a value of $865,098 in J 91 , 
this production being far helow that of H)15, when a valtrn 
of $1,75 , l 7 was reported. 

H.\ XK 0 1' \>;'.\ $DISC:'l'OX Fno~r 1012-HU~. , \ ("("() )ll)(N(; 'l'O \'.\ LUE OP TOTAL 
S'l'O~'F. -PHODUC'J'ION. 

Y F.,\H 
Run k 

_\moni; 
Otb•r 
Stal•~ 

PAf ('l~lU ti g~ 
'l'otut of o. S. Ko. of 
,~11111e ·rotul Pinn ts 

Out put 

--------·1---·---·--1---------
1!11:?. .............................. 21 
!!JI~ ••• ••••••••••• • ,............... l !I 
1011 ........ .. .......... ..... ... . , • J ,j 
1H1;"; •• .• , .•• . • ,, ,, •• •• ,,,,,, , , , , ,. • 14 
10111. .. . .................. . .. ...... ~·1 
l!l li......................... . . . ... ~-t 
1n1, . ....... .. ................. ····-1 ............... . 

;;! , 171 ,017 
1.300, 17ii 
1.000.01~ 
1,7,i.'51Sl7 

003,M., 
~. ,.:,01 
3/lii,O\lS 

1.i'JO 32 
1.(l7 :!ti 
:?.07 27 
~.ao 20 

...... ::~····1·····-~·-···· 
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BAS,\ LT 

Basalt occms Yer~· generally throughout Washingtou. 
The 1olumbia lava plain in the eastcru part of the State 
co11tain over 20,000 square miles, and this great area is 
almo. t who1ly basalt. Surface deposits of soil and sand 
conceal much of the rock, but in exposed positions along 
drainage channels and valley sides, it appears as black 
cliffs, sometimes of great height. In western Washing­
ton ba alt and related rock occur commonly as surface 
flows o,yer broad areas, a· sills interbedded with the sedi­
mentary rock , and as dikes cutting through these forma­
tions. Out of the 39 counties in the State, it is doubtful jf 
even two aro not well supplied wit.h this rock. 

Basalt shows the r e. ult of the various cond itions under 
which the different bodie cooled from the molten condi­
tion. Some are porous, even approaching pumice in ap­
pearance; these are friable and not well suited fol' mo t 
purposes. Others are only slightly porous aud grade into 
types which are extremely compact and resistant to wear. 
Tbey all may be quarried without much difficulty and are 
rr.adily susceptible to trimming and cru bing. This makes 
the rock available for mm,~· uses and, in fact, the dense 
varieties are unexcelled fo r road making material. 

The general distribution of basalt bas led to the open­
ing of quanies in all parts of the State wherever con­
struction work was under way. These are usually closed 
when the building operations have finished, but many 
other larger quarries with good transportation a11d oper­
ating facilities show a steady production from year to 
)~car. Some are operated by private concerns or indi­
viduals, but it is quite customary for the tate

1 
as well 

as for many counties and municipalities, to own and op­
erate quarries . 
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QUAflllI~S REJCEN'.l'l,)' IX nl'ERATION 

OJ)U'ato1· 

<.'lty or mtz,·1111' 
T. '8, Gondcnou;.rh 
\\·. J . Smith 
('nl11mhln < 'O'lll'!ll'l Co. 
Cla rlu" C'ounl)' 
Stn,· S11ncl ('0. 

Mohr ('onsu·,wlion Co. 
RJventitle Quarry 
Jutl'·J1entll.'11t .\!!llhnlt Pa\'l11g Co. 
Pfldtk Bridg" ('o. 
,loh11 Plrll 
"·:\.~hlnl{tOn ~l!lte 
X orthern l':1d1IC' Rallwfly ('o. 
!';polcnne County 
B1·ookhl'l<l Qw11·ry & Towiige Co. 
\Y:'1!1h!nccton StnlE> 
'1'nlla \Vnlh1 Count)· 
Y:1ldm:1 Cnunt)' 

11112 .... . 
1!113 .... . 
1011. .. .. 
UH;; ... .. 
lU!O .... . 
l(lti .. . .. 
101,< ... .. 

Rlprnp 
80(1 

R111Jhlo 

57u,02ll 
fi()J,l!fl'l 
057 ,278 

1 .:JJ:l,/!07 
IJl,'U,900 
25.'), ii? 
!)(),8-11 

J>uvlna;, 

3,:f.li . 

Road 
)fetal 

71.~4 
Jl0.00(1 
70,727 
!t.l,107 
n,210 
00,l)i'>I 
:!9,fl.',j 

/,Ol'flt!Oll 

Rltz1·llle 
RitZ\'illC 
Rlt:1.1·t11e 
Cam:is 
V:in<'ouver 
McC'oflln 
\Vntel'\'ill<' 
F!lve,·ton 
C'hnrle~ton 
Kllrkltut 
\'l'hlti> Salmon 
Meskill 
Vea,-1;, 
Spoknne 
Brookflelcl 
Dixie 
" 'nlln T\"nlln 
Yakinia 

Cr11~b2tl Stone 

Rullrond I 
13nllast Concrete 

2.~n 
3,flflS 

12.w, 
2,3,'s, 

1 ,!!ijll 
1,(2,, 

1i,, 11,, 
;,oo 

co,mty 
.\clam/' 
Adams 
.\dams 
C"lurke 
Clarke 
Cowlitz 
Dough1s 
l<ing 
Kitsnn 
T<llckflnt 
K lkkltut 
r..ewis 
Pler<'e 
Spolmne 
Wnhkfakum 
'l'\'nlln Wnlla 
\\':ilia Walla 
Ynkfm:t 

Bulldlng 

l<>'l 
!l,)26 

200 
30 

Totnl 

G<l7 .S2~ 
0:!2,0IG 

l ,OO.,.,(}j2 
1,4:;2, '60 

7;;4 ,831 
28,5..'3 . ········ ... 3'28,331 

l;i-.J,200 23.779 • 

• r111i'1e 1•ont·N1led so n~ not to ,llPt•h)~e iodl\'lrlwil opcru tioos. 

L.l "-l88'r0Nl!: 

Limesto11e occurs in Jl counties in WRshington and 
in cons iderable abundance. It <liffer ma1·kedly from the 
gr eat heels in other pads of th<' United States in that here 
the deposits are usually lens-shaped, being thick ru their 
central part but thinni.11g rapidly in lateral directions. 
So the tonnage of the various deposits is irregular and 
apt to be uncerta in unless cru·eful investigation be made. 

The beds have bccu folded and tilted from their orig­
inal position and metamorphic action has, in practically 
all cases, obliterated strat ification aud so altet'ed the rock 
that it is virtually marble. There is great diversity in 
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the appearance and composition of different deposit . 

They range from pure white to nearly black and from 
practically pure calcium carbonate to dolomite m1d true 
mao·ue ium carbouatc or magne itc, ~vith <treat Yariation 
in the·conteut of silica and alumina. The i.mpuritie have 
great]~1 impaired tbe usefulnes of the material for some 
purposes but 111:we opened entire]>, new :fields for a few 
uf the deposits. 

The limestones which are of economic irnportance nre 
found, with one exception, iJ1 the northern counties of 
the State. These are Pend Oreille, Stcycns, Ferry, Okan­
ogan Chelao, Whatcom, kagit, Snohomi h, King, and 
, an .Juan 1ounties, the exceptioll being Asotin County 
i11 the extreme southeastern corner of the State. W est 
of the Cascade hlou11tai ns tbe deposit. are -very high in 
calcium carbonate and ·well suited for burning aud special 
pm·poscs but arn usual!~ of small extent. In eastern 
\Vashington the limestone bodies arc larger hut are more 
often impure. 

T ravertine (ca lca r eous tuffa) is a form of lime tone 
that owes its origin to the deposition of calcium carbon­
ate by springs whose water. haYe become saturated with 
this substance wb ilc flowiug underground. It is very 
abuudant in some parts of the ITni.tetl States }rnd, when 
occuning in snfficie1J t quantit:v, is especially Yalu.able, 
due to the Utinal purity of Ruch ma tei-ial. A fe-w small 
deposits occur in ·waflhington, and two of these have been 
worked at d ifferent times. In Klickitat and Pierce 
counties smalJ amounts of lime lrnvc been burned, a11d the 
dC'posit in the latter county, 11 cin i\IcMman, is now being 
quarried for n<>-ricultunll purposes and as a flux. 

The chief uses of limest011e in Washington is in the 
manufacture of lime and cement; these are mentioned 
tmcler Reparalc heading. and the Yalue of the 01,tput for 
these purposes is not inch,d<':d with that of stone. The 
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uses considered here are in r oad making, as a tlux in 
smelter operations, a a soil sweetener and a component 
of fertilizers for agricultural purposes, and, what arc 
,11inor US('S in tlus State, in sugnr and pap<:> r manufacture. 

PRUOC:(.'ER8 OF LTMF.S'l'ONE onm.\'l'INO A'I' PRESEN'I' OR REOE.\''£L\'. 

=========-===- --=== ----=------:======== 
()p•r111·or Locali ty 

llt111k• r 11111 Sm•lt~r ...... . ................ . .. . ....... . .............. . 
.M~tnlin~ Lime & :.tone l'o. . . . . . . . .. . . .. . .• . M• rnlin~ . .......... . 
H~nr)• co,~ell 1,lmu & C! m0 nl t'o. . . . . . . .. . . fJ"or Harl)OT .... .. . 
01·cn~ l.i111e Co. . . . .. . . . . .. .. . . . . .. . . . . . . . . . . . De 0 r II arbor ...... . 
'l'nc•omu & Ro,·h~ Unrllor Limo Co. .. . . . . .. Rorh• ilarlJor ... . 
ltluho I.Im" Cn. .. . . • .. . .. .. .. .. .. . . ... .. ... .. Evonfi ... . .. . ....... . 
SorLh11ort sni~lt Ing & Rl'llnlng C'o. .. • • . • • • 1\'o rl hUort ......... . 
lnt•runtlonal 1.lm! Co. .. . . .. . . . . . .. .. .. .. . .. Sunms • •. . . .... .. 

County 

J>cn1l Oreill• 
P eotl Oreill• 
Snn .Junn 
Sun .Jnnn 
Sou .Jnun 
~tev2us 
St~\'~DR 
Whatcom 

\'.\LUE OF' LIMF.STONF. 801, D JN WASl.llNOT ON . 1912· lll1F. 

_ _ " "_"_• __ 
1
_n_o_n_,1r_na_k_in_i:_

1 
__ J'_'r_n_x _ I .\i:rlculturc l_o_tJ1-er_o_s_·es- l--T-'o-tn-·s_ 

Hl12..... .. . . .. ~2.2~ , 10, ii 
!013........... 4 ,0.10 H. lOi ....... ~/iOO .... 
1911. ..... .. ... ..... .......... ... .. ... ........ , .~(Ill 
l!)J:;........... 212 1ll IICki 
rnw.... ....... . . . . . .. . .. . . . . . 14 .1-u ;;,2s2 
m1r.. ..• . . .•. . . .. .. . . .. .. .. . . ,1:1, 12H J .. ,),,; 
lfll "........... ... . . .. . . . .. .. . i6, i~l ~.o.;2 

GRANITE: 

~7.:~; 
I0,4·'>/J ,,:i;,, 
lh,il :t 
10,510 
IO,al!i 
21 , lil!l 

-20,:r,o 
ti2 .ftl3 
10,00." 
11,;;50 
:m.38~ 
59,2'.!9 
00.!1.rl 

Granite and associated rock occur throughout broad 
areas in several parts of the State. Distinctio11s in com­
position and texture are seldom made, ;:md granocliorite, 
syenite, and other l ight-colored crystalline rocks arc quar­
ried under the same name. It is found i.n Spokane, Pend 
Oreille, Stevens, F erry, Okanogan, Chelan, '\Vhatcom, 
Skagit, Snohomish, King, and Whitman counties. 

Quarries have operated extensively at Index, Halford, 
:rnd Baring. In these places the rock is well s ituated for 
working, forruing as it does cliffs and hills a bovc the rail­
road and :from which a building stone of p leasing appear­
ance can be obta ined for the Sound markets. A large 
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amount of n1bble and riprap material for harbor an<l 
sea-wall woTk bas al.·o been taken from thi s vicinitr. 

Granite has been quarried near Spokane for a long 
time. The cifr is situated in an area in which true granite 
is abundant, so convenient quarry location arr not hard 
to obtain. Three quarrtes have been operntin<>' near 1Ied­
icnl Lake, 16 miles southwest of Spokane; two otbt•rL are 
located 12 miles north of the city, and a third wa oper­
ated a bout si~, miles southeast of the city. 

At different times granite has been quarried at seYeral 
othel' place. as, for c:rnmple, at Wawawai on the Snake 
River in Whitman Oount~v and near Electro11 in Pierce 
Com1t>·· Production from these, although suspended at 
tlie pTesent time, can be resumed when the 111ark('t con ­
dit ions wanant. 

o,,emtor 
flnrin.1? Granite \Yorks 
King County 

r1cr,•e f'ounty 
G1·ea t Korlhe1·n R:'lllrO(Ld 
ln(lex (;ranllE> ("o. 

r·111ver 11 ncl M erwin 
neneral Constnwl ir,n Co. 
Wash. Monumemnl & C'11t Stone Co. 

.I. ,v. Morrl<s 
i\lfrecl Giles 

locc1,tiou .Com,t/1 
Bnl'ing 
ll'ranklin. North Hentl. Kin~ 

&. SnO<lllfllrnl,; 
E lec tron 
Halford & Index 
Tndex 
S1'1<)l,une 
Spokant 
SilYer Lal, e & i\ledl ­

ca l Lnkt 
Meclic~I LAl<e 
Medi<"a l Lll l,e 

Ple,·cE> 
Snohc-mlsh 
<;nohnmh,l 
Spnlrnne 
<;pol-an<> 

Spokane 
Spcknne 
Spoknn(' 

Granite is used fo,- a variety of purposes and it de­
pends 011 many condit ions as to ·which use leads in valu0 
of total production. Dressed sto11e, for huilding: and 
monumc11tal purposes, has had a large output; curhing 
and pining hlocks have found a good market, and, in 
certain year s, rubble fwd riprap l1ave been produced in 
lnrge amount as cei·ta-in improvements were progressing. 

1In<"ludPS trul:' i:-rnnite. granod lorlte, and syenlte. 



\".HCIF: (.JF GR.\~l'rE SOU) LN WMlHJNtn'Ol\, IIJJ2.Jlll,'. 

Sol(I lu the R-Oui,;b 

YEAR Monn-
13ulldlr1gl 111°nto I I liul,l,lo I Riprn11 

----1-1- -

1!11:l ..•••...••• 
1013 ..••..•.••• 
H>H ...•• •••••. 
l{)l~ ...••..•.•• 
1916 ....•..•.•• 
lilli .......... . 
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Oll1~r Bullcllni,; mcut11l 

$1 ,b\)(I 
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24, 73U 
t:J, 70:l 
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o.ms 
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~ 
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MARBLI~ 

Some mal'blc has been quarried as such during- the 
lar-;t few years -in Washington but never in sufficient quan-
tity to be economically important. At one time there wa 
considerable output from quarric, located west of Che­
·wclah i_n Stevens County, but this material was found 
later to he a high-grade of magnesite instead of marbk, 
and development was started along new lines and a far 
more valuable product is now turned out. 

There is no very good reason why marble is not quar­
ried in this State for practicall? all the 1imestone here i, 
of the metamorphic cr~'stalline rnrjety1 or really marble. 
It occurs in Chelan, Cowlitz, Lincoln, Okanogan, Skagit, 
Spokane, Stevens, and Whatcom countic. and donhtles~ 
exists in still others not men ti on ed. 

The Steve11s County deposits are probably lhe larg·est 
:rnd, iJ1 some wa>7s, the most p_rom.ising in the tate. A 
little develo11ment work has been done on some of these, 
and te ts of t11e stone ha,·c sho"'ll it to compare fa ,·01·ably 
·wi.th marble from the eastcn1 States. 

SAND!':TOKE 

The principal sandstone areas of the State occur 
throughout western ·washing-ton. There, during Tertiary 
time, great beds of sand were laid down in former lakes 
and marine emba:nncnts togeth<ff with gnwel and clay. 
This material now exists as sandst011e u1terbeclded with 
conglomerate and shale aucl forms the productive roal 
measures of t.hc State. I gneous rocks on the basaltic or­
der have been intercalated with the i:;eclimenbu·y mate rial 
in many places, and in other parts form the chief rock of 
the region. 

East of the Casc::ide Mountains is a similar although 
smaller area of which Cle Eh1rn and Roslyn form a center . 
These sandstone. and slrnles cxtm1d through Yakima 
County and uorth into Chelan Countr. Other small 
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areas occur in Stcn•ns, li'eny, and Oka11ogan cotmtic , 
but the~· are of littlr economic importance. 

A few localities han~ been thr chief source• of sand­
stone in the State. 1n these a good C]Unlity of ea. ily quar­
ried stone is conveniently situated "'ith reo-ard to trans­
portation facilities ancl ruark('t, and in some yrHrs the 
total valu<' of the output of tb(I se,·cral quarries has 
r€'ached a larg<• figure. In the ,·icinity of ,\7ilkeson, stone 
has been quarrie<l steadil~· for se,·crnl years; at Ten ino 
}11'C large quanie that have hcen intel'mitt0ntly 01wr­
ated; ancl uNn' BelJingham arc quanics located on Chuck­
aunt Bay. In addition to these, a g"L'cat Amount of stone 
for riprap was taken out at \fatem1an, Kit. ap County, 
during the ~·ears 1912, 1913, and 191+. 

Sandstone hc1 . been much used in conshuction work 
in the larger cities of western Washi11gton1 hnt is heing 
l'C'J)laced b~- other cheaper mat<>rial during lat<' years . 
Tt wm alwa?s he in demand for pAYing on tlw s1 N?p 

grades encountered in mai1y of the.' cities, and the casf' 
and low expense with which it cHn he quarried makC's i1 
a !so dcsira hle for ruhhle Rnd riprap. 

QU.\J~RTm~ 7"0W OR RECEJ\''l'LY 0P8RA'l'f,:p 

Operato,· 
\Ytlkei;on $;011c.li;to110 Qunrr~ Co. 
T enino Stone ro. , 111<'. 
Hert'U l•'s Snntlstont> Ctl. 

I ,ll('(tl/111 

Wtlke;;on 
T enin<• 
T enino 

Co1rnt11 

r1e,·,·e 
Thur1<ton 
Thuri:ton 

Rough nr·~~t •I I I 
\'EAR Bullrling ll11lh1!ng P111'ing Rnhhl~ Rlpra11 

m12... ... .. • .. •• .. . . .. .. . .. . . . .. . .. "''7 .. ;~ I ~w.201 I ~1.,2" •234 .m:; 
lfll:l................. .... ~l .110 ;-.<.tl20 2f\,Oi2 :i.~40 ~1-1 ,:;2<\ 
1!114.... ... • .. • • .. .. .. .. 2.3,:? Iii.ITT I 13.213 !!<\!! 11'•.HI I 
w1;;.......... ........... ........... • · ........... • 
l!l!G............ ....... .. • I . . . 
J~:L··:: .::::::::::::: ::::::::::: ...... : ..... ::::::::: :: ..... : .......... : .... . 

Vaill• eonctrnlrrl ,o 11, 1u11 lo ~how in<llvl<h111I 1> 11~n1tlon~. 

'1'(11111 

~!l l 1, liO 
f,00.16• 
1;;11.l!!(l . 
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Sl,ATE 

A slate depo it occurs in cc. 19, T. 31 X., R. :39 E., 
near R ed Marble ma 0 ·uesite deposit in Stevens County, 
13 miles by road from the railroad at Valley. The 
owner's name js m1known, and the property has been 
idle for a number of years. 

The color of the late varies from blackish-gray to 

dark green. Carbonaceous matter included in the orig­
inal shales gi,1 es the hlacki. h cast, while the green color­
Mion is can ed h~· the development of chlorite. 

Slates are usua11~r cli,~idecl into two general classes as 

to mineral properties-clay slates and phyllites or mica 
slates on account of the high degree of metamorphism to 
which iliey ha...-c been subjected and also ou account of 
the considerable mica deYeloped. 

In accordance with their uses, they arc classed as 
roofing slates or milhng sh-1 tes. The prerequ isite of a 
roofing slate is ihat it must ha"e a desirable and per­
manent color. It should have sufficient cleas0age to sep­
arate into plates a quarter of an inch 01· less in thickness, 
with smooth surfaces. The strength should be sufficient 
to withstand shippi11g and service with a small breakage 
Joss. Milling slates arc those which may be manufactured 
into wainscoating, flooring, switchboa1·ds, etc. They need 
not have the perfect cleavage required of roofing slates, 
hut they should have sufficient strength to ·withstand ship­
ment and ord inary- usage. When used for switchboards, 
a high degree of non-conductivity or re. istfrity is neces­
sary: hence, contain appreciable amounts of metallic sul­
phides must not be present. 

The slate from this deposit should auswe1· both uses 
fairly well, judging solely from its phy-sical appearance 
and a few prelimi111cn~- tests. Its cleavage is parallel to 
t11e hedding planes and it cleaves fairly well, although 
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the cleavage . lw-ws a tendency to run a little "wild," and 
trouble might be cx:pcriencec.l in obtaining a perfectly 
smooth shingle of even thickness. "1ti1e the1·e are some 
cross fractures, it woultl not he difficult to mine blocks of 
sucb r1imensiou. a:; to produce sheets two feel or more 
square, aml in some parts of the quany much larger 
plates could be seen red. There is some minor local 
crumpling and folding and, as is true of all slate quanies, 
tliere would hr a liig-h perceufagc of wa tc. The plates 
lying about the quarrr which had cviclcutly be<>n mi.ned 
several years ag-o stand up well to the weather. They 
al'e quite fle:\ible and seem to be low in lime, showing 110 

reactions ,,.hen trca tcd with acid . 'J111ey also exhibit the 
property of heing fairly sonorons. 

It is difficult to determine the extent of possihlr dc­
posi ts. The surface, as a general rule, ii- covered with 
a heav? mantle of soil and uuderhrusb. It . hould he 
possible to open up similar deposits along the prominent 
belt of argil1ite in which th<'>" occur. 

P088IBLR U TTf,lTY 

There is a limited i.o11nage of sln1c hipped into ,,ash­
ington each :--·car from the eastern States. This is used 
principally for roofing and some other mi11or needs. As 
far as knmrn the slat<' from this deposit compares favoT­
ably with the ea. tern ·lates, and if the existence of tbe 
material becomes bettrr known and its utilifr assured, 
there is no reason wh~- it slloulcl not supply soruc of lh<' 
western market. 
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Suitable for Road Building, by Morris M. L,eighton. Paper cover; 
price. 76 cents. 

llulletiu 23.- The Metal Mines or Washington. by Ernest N. 
Patty. Paper cover; price, one dollar. 

Bulletin 2.1.- The Clays and Shales of Washington, by Sheldon 
L. Glover. In !)reparation. 

Bulletin 25.-Tbe Magnesite Deposits of Washington; their 
Occurrence and Technology, by George E. Whitwell and Ernest N. 
Patty. Paper cover; price, one dollar. 



PUBLICATIONS OF THE U. S. GEOLOGICAL SUR\'EY, IN 
COOPERA'flON WITH THE WASHINGTON 

GEOLOGICAL SURYEY. 

(For copies or these publications address the Director , U. S. 
Geological Su rvey, Wasbington, D. C. \Valer-Supply papers may 
also be obtained. upon request, from the U. S. Geological Survey 
district ottlce, 406 Federa l Building. Tacoma, Washington.) 

Topographic l\l aps o r t he l<"ollowi11g Qttadra ngl cs. 

Arlington, Beverly, Cedar Lake, Chehalis, Connell, Coyote 
Rapids. Hoquiam, Lake Crescent, Malaga, ~roses Lake, Mount Ve r­
non, Ocosla, Pasco, Port Angeles, Porl Crescent. Priest Rapids. 
Prosser, Pysht, Quincy, Red Rock, Sam isb Lake. Yan Zandt. Walla 
Walla, Wallula, Wenatchee, Wickersham. ,~inchester. 

Su III nuu·y Jte port. 

Water-Supply Paper No. 492: Water Resources of Washington, 
1878-1919. Completed for publication. 

P o we1· n epo.rt s . 

Water-Su1lply Paper No. 253: Water- Powers or the Cascade 
Range, Part I, Soulhero Wash ington. 

Water-Su1>PIY Paper No. 313 : Water Powers o[ the Cascade 
Range. Part 11, Southwestern Washington. Puget Sound Region. 

Water-Su pply Paper No. 369: Water Powers or t he Cascade 
Range, Part III, Yakima Basin. 

Water-Supply Paper No. 4 86: , ,vater Powers or the Cascade 
Range, Par t 1,·, Wenatchee and Entiat basins. Government Prin t­
ing Office. 

·water -Su1>1l lY Paper No. 487: ·water Powers of the Cascade 
Range. Part ,·, Chelan . i\letbow ancl Sim ilkameen basins. In p repa­
ration. 

Water-Supply Paper No. 488: ·water Powers of the Cascade 
Range, Part YI, Snoqualmie, Skykomish, and Stillaguamish basins. 
In !)reparation. 

Rivet· Profil es . 

\Vater-Supply Paper No. 346: Profile Surveys of Clark Fork 
of Columbia River. 

Waler-Supply Paper No. 366: Profile Surveys of Snoqualmie, 
Sultan and Skykomis h rivers. 

Water-Supply Paper No. 368: Profile Surveys of Wenatchee 
RiYer and tributaries. 

Vlater-Supply Paper No. 376: Profile Surveys, Chelan and 
l\Iethow basins. 

Water-Supply Paper No. 377: Profile SurYeys, Spokane and 
John Day basins. 

Water-Supply Paper No. 419: Profile Surveys in Skagit River 
Basin. 



Annual Stream-Flow Repo11:s. 

Water-Supply Paper No. 272: Surface Water Supply of the 
United States, North Pacific Coast. 1909. 

Water-Supply Paper No. 292 : Surface ,vater Supply or Lhe 
United Slates, North Pacific Coast, 1910. 

Water-Supply Paper No. 312: Surface ,vater Supply of the 
United States, North Pacific Coast. 1911. 

Water-Supply Paper No. 3 3 2: Surface Water Supply of the 
United States, North Pacific Coast, 1~12. 

Water-SuJ)ply Paper No. 340 : Gaging stations and publica­
tions on water resources. 1885-191 3. 

Water-SuJ)ply Paper No. 362: Surface Waler Supply of the 
UnHed States, Nortl1 Paci.fie Coast, 1913. 

Water-Supply Papers Nos. 392. 393. and 394: Surface Water 
Supply of the United States, North Pacific Coast, 1914. 

Waler-Supply Papers Nos. 412. 413, and 414: Surface Waler 
Supply of the United States, North Pacific Coast. 1915. 

Water-Supply Papers Nos. 442. 443, and 444: Surface Water 
Supply or the UnJted States, North Pacific Coast, 1916. 

Water-Supply Papers Nos. 462. 463. and 464: Surface Water 
Supply of the United States. North Pacific Coast, 1917. Government 
P rinting Office. 

Water-Supply Papers Nos. 482. 483 . and 484: Surface Water 
Supply of the United States, North Pacific Coast, 1918. ll)dltor. 

Water-Supply Papers Nos. 512. 513. and 514: Surface ·water 
Supply of the United States, Nor th Pacific Coasl, 1919. Corn11leted 
for publication. 

Qual itati \'C Repol"t. 

CPrincipaHy in cooperation with State Board of Health.) 
Water-Supply Paper No. 339 : Quality of Sur race Waters of 

Washington. 

PUBLICA'rIONS OF THE U.S. DEPART?l[EJNT OF AGRICULTURE. 
BUREAU OF SOILS, rn COOPERATION WITH THE 

WASHINGTON GEOLOGICAL SURVEY. 

(For copies of these _publications address one of the members 
of congress from Wash1ngton.) 

Reconnoissance Soil Sttrvey of the Eastern Part of Puget Sound 
Basin. 

Reconnoissance Soil Survey of t.he Western and Southern Parts 
of the Puget Sound Basin. 

Recom1oissa nee Soil Survey of Southwestern Wa..c;bington. 
Reconnoissance Soil Survey of tlle Quincy Area. 
R eco1111oissance Soil Survey of Stevens County. 
Reconnoissance Soil Survey of Franklin County. 
Reconnoissance Soil Survey of Spokane County. 
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MAP OF 

WASHINGTON 
SHOWING LOCATION OF 

MINES, QUARRIES, LIMEKILNS, CLAY AND CEMENT PLANTS 
AND OTHER 

MINERAL INDUSTRIES 

E G 0 N 

GRANITE QUARRIES 
No. OPERATOR LOCALITY COUNTY 

1-San Poll Granite Com(ll!ny •.. .... •••.. Keller . ... . . . . . ••• ferry 
2-8.aring Granite Works ...... . •• ..•.•.• • •. · earing.· ... .. ..•. ..• ,. K!nK 
3-Pieri:e County Quarry .......... . ....... ~powsln • .. • .• ••... . P,erce 
4---Great Northern Railway Co. .. ...... . . . -lndu (Halford 

5-lndei Gran lie Company ............... . 
6---A!fred Glles ............................ . 
7-Wesh. M11numental & Cut Storie Co., 
8-Wash. Monumental & Cut Stone Co .•. - . 
9-Cul~er & Merwin •... ,, .•.....••..••• ,, ••. 

10-Huetter Construction Co ....•.•.. ·······•• 

uarr)I) . ••• .•• .. . . . snohp,mlsh . ... .. .... .. . 
Lake. ........ Spokane 
t lake...... .. . .. 

Lake ..... .. .. . . 

SANDSTON E QU A RRI E S 
26-lnternationa! Contract Co-- , ····,······· -Waterm9n, ..... •• .• -Kitsap 
27-Wllkeson Sandstone Quany Co. •. - ., ..... Wilkes,;,n . .. .. - ... -Pierce 
28-Alaska Sarge Co .•.... , ................ . .. Waldron )sland .•.•... $Bn Juan 
29----Sucia Island Quarry Co ..• ••...•...•.....• Easl Sound... " '" 
30-Tenino Stone Co Inc .................. Tenino ..... , ....• ... Thurnlon 
31-Chuckanut Stone''co ...•...•...•....... Bellinahllm- .. • Whatcom 

LIME KILNS 
51-John Nopp..... •. .. . ·· .• ,Chosaw .. . .. -Ok~l)pgen 
52-Chas. Ostenbera & Son ...... .. .......... Qkanolll!n ...... . .. . 
53-Heniy Cowen Lime & Cement Co ......• Deer Harbor ........ $,~n J~.an 
54--0rcas lime Co ... ·• ......... ············· " " . •. • • · 
55-Henry Cowell Lime & Cement Co ..••..•. friday Harbor ........ . 
56--Tacoma & Roche Harbor Lime Co.'. ....• Roche Harbor ....•... 
57- Idaho lime Co .......................... Evens ..... . •.... . .... Ste~ns 
58-lntematlonal Lime Co .........•.•..•.... ,Sumas ....... . ....... Whatcom 

MAGNESITE Q U A RRI ES 
60-Northwest Magnesite Co., Finch Quarry .• Chewelah ...• •. ~ .. Stevens 
61-NorthwastMagnesitaCo.,U.S. , 

Marble (Keystone) Quarry.............. ' 
62-Amerlcan Mineral Products 

Co.,Allen Quarry........... . ...... valley .... . 
63-Amencan Mineral Products 

Co., Moss Qu-,ry ........ . 
64-Amem:an Mlneral Products 

Co., Red Marble Quany .... 
65-Amer,can Mineral Products 

Co., Wo(Klbuiy Quarry ........ . 
66-Valley Magnesite Co., 

Double Eagle Quariy .................. . 

B ASALT QUA R R I ES 
76-Clty of Ritiville.. .. .. .. .. .. . ..... Rttzville-
77---Clarke County Quarry.·· -Amboy . 
76-Columbia Ccntrnct Co........ .Cerrias. 

.... Adams 
... c1a,~ke 

79--Kamaoth Bros. Quarry ..•••• •··•·· . 
BO-Clarke County Quarr)I······· ......•.•..• • La Centar . .......... . 
81- " " " .................... Yacolt .............. . 
82-Cowlltz Ccunty Quariy ... .. , • , .•.• , ·• •.••• Castle Rock (near) •. . Cowlitz 
83-A. L Secor Quarry ................ . ...... -Kelso..... .. .... . .• • :: 
84-Star Sand Co .. .......................... !,ljdu ................ . 
85-0ouglas County Quarr)I .. , ... ..•...••.•.. Baird (near) ....•..... Dou,Jas 
85--Mohr Construction Co .....•••.•••....•. , .Watervil!e. .. . . . . .. . . . ' 
87-City of Hoquiam .•..•..•...•......••..... Hoquiam ............. Grays Harbor 
88-Franklln Quarry & Construction Co .•.••• , Franklin, ......•...... Kjng 
89-Rlverside Quarry •.•.•.•............... •• -Ri,ertoo • ·•··· ,..... ' 
90-lndependent Asphalt PavJng Co, •••. , •..• Charleston .. • ...•.... Kitsap 
91-Klickitat County Quarr)I . . . . . . . . . . . . . • . ,Goldendale ..• , • . . •.. Klickttat 
92-f'ac,fic Bridge Co • ..•.........•... , ... . •. Klickitat.. . .......... " 
93-John Piril Quarr)I ............. • ....... • .White Salmon., .••. 
94-Kllckltat County Quarry.. . .• , ....•.. -Ma,yh\11 .• . ....•. ••... 
95-Washing!on State Quarry.. . ..•.•. Meskill .............. Lewis 
96-0kanogan County Quarry ..•• . .. ••....... -Brewster •............ Okanogan 
97-Pacl!ic County Quarry .................. . South 8end . . ..... . .. Paclfic 
98-J. !rt· Clapp Quarry ............. . ........ Alder ................ Pierte 
99--'" • ' " ...•..•..•..•••••••.•.• PortStanley .....••... sanJuan 

100-Washing!on Stale Quarry .... . ..... ··•· .. Fida Igo .....•...•.... Ska!;' 
101-Sp0lmne County Quarry ..........•....... Marahall ............. Sp0 ane 
102-Gan:len Springs Quarr)I Co ................ Spokane... . . .. ... .. . ' 
103---General Constrnction Co.......... . ...... " ...••..•••••.• 
104-West Road Stone Co...................... " ..• 
106-Brookfield Qua1ry & Towage Co, ......... Broo~field ..•.....•.. Wahkiakum 
106--Washlngton Stale Quarr)I .. ····•···•·•··· ,Dixie .....•..••.•.•••. Walla Walle 
107-Whijman County Quarr)I ..• , ..•••.•.•••• ,Alblon •... , •......... -Whitinan 
108- ' " " .............•..•• Colfax..... .. ........ ' 
109-Gity of Pe louse ..... , .••...••..•... , ...... Palouse. .. " 
110-Jensen & Peterson Quarry .....•....••. .• -Yakima..... . . Ya~!ma 
1 11-Washington State Quany................. .. 

SANO A N D G RAV E L P IT S 
125-<lthello Town Pit- .. .•...•.•..•..••........ Othello .............. Adaf"S 
126--Adems County PJt ....................... Ralston.. . .... •.....• ' 
127- " " ' ........................ Rllzyllle- •.. . .• .. .. . • . " 
128-AugustRutz .............................. • ............. . 
129--Weshtucna Town Pit ..•• , .... . .......... -Washtucna 
130-Asotin Town Pl! ... , ..•.......... ···,··., .Asotin .•...• ,•···· . ·· -As<;,Un 
131- " County Pjt ......................... Clarkston............ • 
132-Be~,ton :: '., ..................... Ktona .•.•.•.••.•..... Beo;,,ton 
133- ......• Proiser 
134-John Knapp!and. ' 
135-Chelan Col'nty Pit •..•..........•........ cashmere ............ ChjlJan 
136- " ' " ...................... Wenatchee .......... . 
137-Clar~e " " ...................... vanc9uver . •••....•• Cl<Jrl«, 
138-" " ..................... ' ..... . 
139-Mlnsinger Brothe~ & Co......... •. .. .. • " ........... . 
140-Jarvis and Burkhelmer ................... ,Castle Rock .••••..• -~,titz 
141-Nlcholson and Carson ................. , •• Kalame ........ . ... . 
142-Cowlitz County Pit .•• ·-· ...••.. . .•....... Kelso ............... . 
143- " " " .. . ... . ................. " ............... . 
144-Dou~las " " .......... • ....•.•••.•• Bridgeport ........... Dou.flas 
145- ' " " ....................... Orondo ............ . 
146- :: ;: ;: ....................... R~~ Island......... . " 

!47- ........................ Tr,n,dad ........•.•... 
48-Columbia Ens. & Const,. Co ..••......... Wenatchee .........•. 

149-0ouglu Count,, Pit ... ,, •..• • •.••.••.••.. ,Withrow .....•......•. 
150-Connell Town Pit .....•......•. •..... •...• ecnna\J ............... franklin 
151 - Franklln County PJ I .......... . ... . ..... Eltopia............... " 
152- " " ' .................. . K~hlotus .......... . . . 
153-Samuel Laney.. .Pasco ............ .. . , 
154-Franklin County Pit.... .• ,. " 
155-Grant County Pit .••••.••• ..• • .....•.•••. ,Adrian ...• ·Gwnt 
156-Robert ingram . ...........• .. •.......•...• Ephrata •.... 
157-Grant County Pit ......................... Hartline .... , ....... . 
158- " " " .......... .. ........... . Quine;, .•......•.....• " 
159---G. Vandertuuk., . ....... . ................ ,Soap lake. . . .• •.. .. . " 
160-lndependent Sand & Grave! Co •. .•••••... Aberdeen ............ Grays Harbor 
161-Grayi.; Haibor County Pjt .......•.....••. -Cedarville.,,..... . ... " " 
162- " ' " ' ...... . .......... Elma ..... . . ••........ " " 
163- " " Constr. Co ................. Melbourne ........... " " 
164-Montesano Town P,t ...................... Montesano . .. ...... , " 
165-Kei,stone Sand & Gra~el Co ...• . ..... .• •. coupe•ille ...•..•. •.. Island 
166-Valley Sand & Gravel Co .••..•. , ••.• . ....• Ran ton ..... -King 
167-Pembroke S~nd & Gravel Co ..... . ... • .. • Maury tsland .••.• .••. " 
168-Lake Grave! Co ........ . .. , .... . . ...... . . , Renton . . ....... . ... . 
169--Richmond Beach Send & Gravel Co ...... Richmond Beach,, .•. 
170-Central Sand & Gravel Co .......... . ..... $eattle ....... . 
171-EdgewaterSand&GravelCo ...........•• " ··· · ·•···· 
172-Greenla~e Gravel Co...................... .. 
173-Vashon Sand & Gravel Co. . . . Vashon Island .•..••. 
174-Parker Asphalt Paving Send Co, ......... . Creosote ............. Kitsap 
175-Kittltas County Pit ....................... . Cle Elum., ..•... ,. . • . Kittitas 
176-Rovfg Lum be, Co •......... • ............. ElleMburs... ••. •. • . . " 
177-Kltlitas County PJt......... . ........ •.... " • .....•.. , 
178-M. M. Wheeler . .......................... Kltt[tas ......... .. ... . 
179-Kittjtas County Pit ............. ... ....... Nelson .... . 
180- :. ;; ;; ....... .. . . ............. Roslyn .••.. 
181- ........... Thorp ......... . 
182-Kllckitat Co~nty Pit ............ . ........ Lyle.......... ::::'.Kli<;~ibt 
183- " ' " ... ......... . ... . ..... RooS8Vlllt .• . .. 
184-White Salmon Town Pit . ........•....... . White Salmon ....... . 
185-Twln City Sand & Gravel Co .•.•..•..••.. • Centralia • .. , ..•.... Lewis 
l86-Lln,50ln Coxnty ~jt-.. .... •. • •. •. . .Alm!ra, ..•..•.....•.. Un,goln 
187- ,, ,. ,, .......•. • ...........•.• J--lamngton .. • ... •, . 
188- ..• .. . Odessa .. • •. , ........ . 
189- . . . . Sprague ....•• •. 
190- ............... . ........ Wi/bvr .••.... ••.•... 
191-0kano1111n County Pit ..................... Carlton ...... . ....... Okanogan 
192-0mak Cement Products Co ............. ,Omak... ... ...... . ... " 
193-0k8!)P,llan Co~.nty ~jt- ................ , •.. Orovllla .. ,, •• • , • , .. •. . ;; 
194- .. . .................. Tonaskat .........•..• 
195-Nahtotta Sand & Gravel Co ..........•.. long Island ..•.••.... Pac)lic 
196-Pa~lflc County Pit .. ... . . ...... Menlo ..•...... ...... ' 
197- ' " " ..........•.• . ... . . . ... • Nemah,... ...... . ... " 
198-P~pd Or~)lle Co~,nty f!!t-.. • . ... ,!one . •. ...•..•. .. ••... P~~d Or1,ll!e 
199- " ., ,, ,. ..... . . •.• Newport ...... . ...... ., ,, 
200- ..• . Penrath . . ...•....•.... 
201- " ....... Usk •..•......••. •...• 
202-Plerce CounlY Pit. ....................... Lakeview ............ Pierce 
203-Pioneer S~~d ~ G~vel q,o .... ... .. .. .. -Stell1~oom · ·· · .... • . . :: 
204-Tacoma .... .. ......... .. ........ . 
205-Atlas Sand & Gravel Co ........ . ......... Tacoma . . . . . . ... .. •. . " 
206-l--larrington Brothers Co " • " 
207-C. L. LaPlant Co... . .. Sedro Woolley .. Skag,t 
208-Snohomish County Pit •......•.••.• , . , , Arlington .....•.... -Snohp,mlsh 
209--P. J. McHugh...... .......... . ... •. Monroe • .... . ... . ' 
210-Snoh,qmish Coy,nty ~jl .. . ..... ,, ..... . .. . Snohomish ..•... ··- .. 
21 l- . , .......... .. ..... Startup •........•••. 
212-SpO~}'ne CoHnb" f!\t- ...........•.. . •.... Chaitaroy, ..... ..... . Spo~ane 

IlE :: :: ::::::::::::::::::::::::~;;~~~~~:·.·:::::::: 
216--Hawkeye Fue! Co............ •• , . • , , .Spekane. 
217-Unlon Sand & Grav,,I C.,... •.. " 
218-Spokane County P)t· .. . . . ..•. , , .Trant ....••• ,-··· .. .. . 
219--Stevens " ' . . •. .. •..... AddV · ·· ........... . . Stevens 
220-George HughSOfl·.. .• •. . .•...•• Col;!il!e. •• • •• ... . .. • ;; 
221-CoMlle Town P,1. ...... • .. ...... ... • .. .. 
222-~ashing!on Contract Paving Co • .• • •. , ... Cedarville.. .......... . W~\com 
223-Lind Gravel Co .......... ...... . .... • ..... Ferndale •.. • .••..•.. • 
224-Whidbey Island Sand & Gravel Co .. . .... . Lummi Island........ ·• 
225-WhiJ~an Coy,nty f!jt ....•... , ··., ......... UICrl)SSe · ·• · · .•.•. , • .Whljfll&n 
226- ....... ....... . .... .. . Pampa• .•. . , ........ . 
227-Ye~!ma Co)!nty ~ft· ·· ..... . . ............. . Grandvlew ..... . ...... va~/ma 
228- .. . .. ···· ............... Granger. , . •• •.•••... 
229-Pacilic Power & LI11ht Co ................. Naches... . ......... . " 
230-Yaklma County Pft- - •..•.. •. • . •.•....... . Selah. . ...... ....... . " 
231- ;; ;; : •.......•.. . •. .......••.. su~nyside . . ... . .... . 

~~- - -------~,,.------------- --- _ .,,.,---------- ---------------,~---------------------- --,,------------------------ - ,t,,.,- - - ---------------------~,,...--- - -------- 232- . ............. ... . ..... Un,onGap ... • •.....• 

L--= --~-----~------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------------------..1 233-BowenGra•elCo, ....... . ............... Yekime .... . 
Edition of August, 191 B AffOEN8CO. BAWMORE. MD. 

234-W, J. Aumiller........ . ................... " 

COAL MINES 
No. OPERATOR LOCALITY COUNTY 
240-Carbor, Coal & C\a1 Co • ... . ..•. •. • .. Bayne . •. .•. ...... •. -Kif.lg 
241- Paclfic Ca1st Coal Co ...... . . , ••.••. Black Diamond . ... . . ' 
242- " ' " " ...... .... ... .... coal Creek ..... . .. . . " 
243-Hyde Coal Co ....... . ........ . . cum!>arland,. •• .. " 
244-Nalional Coal Co.. . ...... . . •• .. •. . " . . .. 
245-0zark Coal Co. ....... . ............ . . . " 
246--Durliam Colliery Co . .. ............... ou,ha.n . .......... .. , 
247- Northw~tern lmwoo.ement C.,.. .. . . . " ......... , · ·· · 
248-Slack River Coal Co .•. , . .. ........ .. ,Earlington •• .• .. ..• •• 
249-Paciflc Coast Coal Co ... . ... .. • .. ... f r,mklln . . ... .. .••• .. •• 
250--Cen.tral Coal Co . .. ..... ... ... .. .. 1ssa9,uah ... . ... .. .. .. 
251-Pac,f,c Coast C<lel Co.. . .. .. ... ...... • . • . ,. , ••. , · 
252-Pocahontas Coal & C<ike Co .. • ....... Palmer ............. . 
253- Cl!llny·Renton Clay& Coe)Co .•• •.. . . Re9,ton ....... . ...• , • · 
254-May c,eek Coal Co . . . . . .. . •. ....... . ..... ....... . 
255-Pacific Coast Coal Co.. . .... ....... . . " . . . , ....••. , •, 
256-Denny·Renton Clay & Coal Co,. • •• •• , •• Taylo, •• , ..•••. 
~57-Ro~lyn F~,el C!'J-, No. 1 ......... • ..... Bee~rnan ..• .... . .. ,Klt\!tas 
-58- No. 2 . ...... . .... . 
259- " " No. 3... .. .. .. ..... . . • ..••• 
260- " " Wright Mine •. •. . . . " ... . .. . 
261- " ·' Summit Mlne.. ... ... c1e Elum . •. . .... 
262-lndependentCoal & Coke Co... •. •• . " 
:.163-Northwestem Improvement Co., 

Cle Elum Mine . . ... .. . .. .. . ...... . 
264-Northwl!Slern Improvement Co., No.7. " 
265-Roslyn Coal & C<lke co .. ........... Ronald ........ . ..... , 
266-Northwei;tern Improvement Co., No.3.Roslyn .. . 
267-Northwestern Improvement Co., No.5. " 
268-No,U,wesletn Improvement Co., No.6. 
269-Northwestern lmprovementCo.

1 
No.a. 

270-Ro$lyn,Cas,:ade Coal Co., No. • ..... 
271-Roslyn--Cas~de Coal Co., No. 2...... " .. . ....... ····· · 
272-Cen!ralia C':)&I Mining Co .••..••.... • Centralia .......... . -le»-ls 
273-Fords Pralroe Coal co.... · ·· •.• . · · • 
274-Saliei Vaill!)' Coal Co. . .... 
275-Sheldon Ccal Co ...•... . .. . ......•. , -Chehall5 .. . .. • .. ,. , •, 
276-Superior Coal Co. .. ................ .. " ..... . ...... . 
277-Agnew Fuel co .....•. •• ... . ... . ..•.•. Kopieh . .........••.. , 
278-Phoenlx Coal Co ....•..............•• , Ladd ......•..•• •. , .. . 
279--Mendota Coal & Coke Co., ...... .. • Mendota ........... . . 
280-Pacllic & Eastern Coal Co •. • . . . .. •.. ,M ineral , ...• , ...... . 
281-0IYIT)pla Coal & Minin11 Co .• . ......•• Packwood •.••. ,. .• .. . " 
282-Paclfic Coast Coal Co, ............. .. Burnett ........... ,,.Pierce 
283-Cai~on H,\11 C~al 9?· ······ ,, ........ . Ca,bonado . .... .•.... :; 
284- ....... . .......... Douty ............... . 
285-FalrfDx Mine !nc .. . • •.••• . .• •. .. .. -Fairfax. '' 
286-Carbon Hill Coal Co • ...•...•...••.... Mslmont .• . •••••.•• . . 
267-South Wllhs Coal Co ...... .......... . M9rristown ..•.•. . . .. · 
288-Gale Croak Coal Mines Co ••• .•.. •.... w,l~ewn . ....... .. .. . 
289-Wilkesan Coal & Coke Cl)...... . ... • • · · · ··· •· 
290-Cokedale Coal Co ••.....••. ...•... . .. Cokedale., ••..•.. , •. Skagit 
291-Riclimond Coal Co.. ,Bucoda .•...•. . .. . ,ThU(tton 
292-W~shington Union Coal Co •......... -Teno ..••.... • •• .•. 
293-Whatcorn County Coal Co, .. •.. . •..•• Blue Canyon. .Whatcom 

M ETA L MINES 
No, MIN"E LOCALITY COUNTY 
295-Golden Eagle . . . .. . . . ............... .. Blewctt. . •• •. Ch~lan 
296-Washlnaton Meteor-·· ....... ··· ·····Che_lan . ... . ... . 
2S7-Wenatcliee Gold M,nlnjl Co •.......... En!,at .....• •• • 
298--Chelan Butte Gold Minmg Co ..•• ..••• Chelan , ••.•..... •.• . • 
299-Hall Creek .... .. .. . ... . .............. covpde ....... .• .•.. • . ferry 
300-Silqer lllaf. .. . . ... .• .. •. . .. .. •. . . . , ' " 
301-lone Star and Washington .... . .. ..... oa~rille .... . ....... . . 
302-Luclle Dreyfuss ....••....... , ••. , • • 
303-Mlnnehaha ............... . 
304- Apollo .•........•...........•...••.• Rep)!blic . •....•.•.... 
305-Ben Hur .....•. 
306-Black Tsil 
307-Hope . ........... . ............... .. 
308-lda May ........................... .. . 
309-Knob HIii .............. . ............ . 
310-Last C~ance ••.....•..• , ...•••.•••.• , 
311-lonePine ... , •........... . •........• 
312-Moming GIOl'J/ . • 
313-Pearl. . .... . ..................... . . . 
314-QuilP ···· 
315-Repub\ic ... .. ....................... . 
316--San Poll .. .......... .. ....... . ..... . 
317-Surprlse ............. • •.. 
318-Trade Dollar •.•••..•..• •. 
319-Phll Sheridan........... ·: :: :: :: :: 

0

Sheridsn · :::: :::::::: 
320-Apex . . ... . ............. .. . ........... ,Berlin ..•........•..•. Kins 
321-Arllngton ............................ -Conconully ..•••••• .• • Okanogan 
322-Key... ............ .. . ...... ••.••. .•. " ......... ' 
323-Apache ......... , .................... Nespelem .•.• 
324-0ouble Huder... .. . .... .......... .. . " .....•.... . . 
325-----C,aba ................................ Nighthawk,.··,, ...... , 
326-0. K .. . ............................ . .. Oroville .............. . 
327---Clark ............ . ............ .... . Mete line ............ ,Pend Or~lllo 
328-lead-Zlnc. .. .. .•. . . .• •• .. .• .... .. . •• " . . • ... .. .. .. . " ' 
329--Sunset... •• •• .• . . . . ...•............ Index........ . .. . . -Snohomish 
330-Ben Lomond ........................ Monte Cristo......... .. 
331-.lowa .•••.•. , ........................ Stattup , .•.•........ 
332-Bonania ............................ Bos,buru: .. . .. ..... -Stevens 
333-Dead Medlctne... •• . . . . . •. •. •• .. •. . • . ' . . . .•. .• •. .. • " 
334-YoungAmerlca.................... . .. " ............ " 
335---Chewetah Consolidated ...•...••...•• • Che)'/elah . ........... . 
336 -Copper King..... . ............... . .... . ........... . 
337- ' Queen.. . .... . .......... .• . " .........•••• 
338-0ouble Ea11le .... . ....•...... . ... . .. • 
339-Eagle .. . . ,.... . .. ·· ·· ········• 
340-Edna ........ ......... . ............ . , 
341-Hi,cla ..•.. -········ · ··· ·· ··• •· •·•••·· 
342-Juno·Echo.. . •. .•• •. ... .. .. .. . .. ••. . • . .......•• , , . 
343-United Co_pper. ... . ..... ..... ... . •. • . " ............ . 
344-Chloride Qu~n ..................... ·COiviiie .... , ....•..••. 
345-0td Dominion. .. .... .. . •. . . •. .. .. .. . " 
346-DaisY-·· · ·· · . .•• •.. . ....... . ....•... O~Jsy ..•..•....•• . 
347-Tempest ............ . . . . .. . ... .. .... . .•• , • •..• . 
348-loon Lake ..................... . .. . Loon leke .. . 
349-loon LakeConsolidatl!d •........... " " . ••• . .••. 
350-Anaconda. . .. . . .. • • • . . • • .• , •• , ....... Nortnport · · • · · • · • • 
351- Copper King .. . ...... , ..... ,.......... • ....•.... . 
352-Electrlc Point . ........... .. ....... . .. " .....• •. . .. 
353-Frlsco·Standard, ., ·• .. ... , ,, ·• .. " ••• " 
354---Galena Ferm . ...... . . . . ......... . ... . 
355-Gladstone ........... . .............•.. 
356-troquois ... ... . ..... .. ..... . ........ . 
357-Providence . •. •• ••....•• .• ..•......... 
358-Red Iron .. .. ........... . ............ . 
359-United Treasurer, ..• ••. • .•.••• ... 
360-Montana and Washington .... , ...... Qrfent. 
361-Galena HIii,........ .... . .... .... . RocJcut . .. ........ .. . 
362-lntematlonal . . ...... , .• . •. ..•. .•• .. 
363-Cleveland •• • •. •... • .. Springdale, •..•.. . .. 
364-0eer TrsiJ . .. .. ... .. ..• . .. .... T~rk .. .. .. . . . . 
36S-Olollm . ... .. .. . . . ... ... . ......... . . . 
366--Germanla Tungst1m .....• . ..• •••.••. " 
367-Toao,. ... . .... .. . ........ .. . . .... .... " 
368-Boundary Red MounWTn ••...•..•••.. Glacier...... . ... -Whatcom 

CLAY PLANTS 
No. OPERATOR LOCALITY COUNTY 
370-S. Gars! . . . . ... . ............. . .. . ... Hanford .......... ·• -Benton 
371-H. E. Dunham................ . .•. -Chelan . . ........... ,Ch~lan 
372-Lea.anworth Brick Co .. . ... . ....... -Leavenworth,, ..... .. . ' 
373-Wenatthee Brick & TUe Co. . ........ Wenatchee... . .... " 
374-0 enny·Renton Clay & Coal Co .... . • . .. Image ., . -Clarke 
375-Carson Brothers, •....•........••• . ... Vancouver " 
376--Hldden Brick Co.. .. . . . " 
377-F,ank Mal!a .• •• •... . ......•••.•• Waterville .. . ..•. • Douglas 
378-Northern Clay Co , ....... ..... . .. .. ... Auburn • ..••• •..... K(~i. 
379--Standard " " . ..... , ........•• Bayne ... .. 
380 Oenny·RentonCl,,y & Coal Co. • . • Renton. 
381-Abrahamson Bnck Co ....... ....... .. Seattle .. ..• . 
382-Bulldars Brick Co.............. .•. " 
383-Lake Union Brick & F!reprooting Co .• 
384-Lohse Brick Co . .. .. •......... • .. . ... 
385-Seattle Brick & TIJe Co ..... . .. - ..•• . 
386--Seettle Potter)I Co .. • , .. . .. , •.••••••• . 
387-Washlngton Brick & TIie Co • . . ••. . • " ••... 
388-0ennY·Renton C,l,ay *'C9;9t q9 .•..•. , , • " • ••.. 
389-- . ... ... . Taylor •..... 
390-S~perlo, Brick & TIie Co . .•••.. • . , ... woodlnville 
391-Haroer·Hill Brick & TIie Co ......... Har11_er... .. . .... ,Kitsap 
392-Cle Elum Brick Co . .....•.. • ...•••.. ,Cle Elum... Kitt,tas 
393-N. 8. Brooks..... . • .• .• . Goldendale ...•....••. Klickitat 
394-Chehalls Brick & TIie Co, .•••.. . •.. ,Chehalis ............ . -Lew ls 
395-Williamsand Finnie. . . .... . Oroville ...... . ... .. . Okano1111n 
396-Far West Cla~ Co. ... ......... . .Clay City ..... . ..... . . P(erce 
397-F. H. Goss Brick C<J • •• ••• . ••• . •••.•• • Tacoma.............. ,. 
398-Anacortes Brick Co •· · .... .. ........ Anacortes • ....•. . .. Ska,i!l 
399--Star Brick & Tile Co .... , ...... . .... • Bayview.. . ... .. ...... ' 
400-Knapp Brick & TIie Co ........ . ..... . ,Tiloh ... , . . ... . . . .. . . ., 
401-E•erett Brick Co . ... . .. ........ .. ... • Everett ..••.. .• . . •.• .• Snoh7mish 
402-Western Clsy Products Co .. .. .. .• .. . " • . . .. . . . . . .. .. . ' 
403-Meadowdale Pottery Co, . ... . ....... . Meadowdala ....... . 
404 'ck Co .... . .. . ....... ,Cheney .. .•. . .. Spokane 
40 Mfll Co . .. . • . ... . . • Chester., . • • " 
406 ime & Sewer Pipe C<i •. Freeman . .... " 
407 . • k Co ....... • .......... Mi,,od 
408-Natio " 
409-Wssh k & Sewe_•, '.".'."° ... ·.'"',.'.' .. 410-American ore Br,ck Co Mic.. 
411-A. T. Dishman. . ...... sp0,~ane •.. •. .••.•. ·. • .. •· .• · 
412-Plonee: Brick Co .• . 
413-Chewalah Brick & Ume Co. , .... ..... Chewelah .. ...... ... -Stevens 
414-Wash. Briek Ume & Sewer Pipe Co .. Clayton . .... .•. , •... · " 
415-Wall Walla Construction Co .......... Wa!la Walla • •••..•... Walla Walla 
416--Coast Clay Co.. ... . . ... . . •• , .... ,Bellln,11ham . ..... .. .. Whatcom 
417-J. F. MIiier & Brothers..... . . ........ ... ...... . " 
418-C. A. Brown ... . •... • .. .. , ......... .. ,Pa[ouse ....... .• ... .. Whitman 
419---Georu:e Herboth . .. ... · ···· . -Unmntown · ••·· •••· · 
420---Granger Brick & Tola Co ... . ......... Granger. ... .Yakima 

COKI NG PLANTS 
430-Seattle Lighlina: Co ....•............ -Seattle ..........• . ••. Kln11 
431---Cart,on HIii Co~I Co •• - ··· ••...•••• • • Carbonado ... .. . ... .. Pierce 
432-Fairt.o• Mine Jnc ... .. .... . .......... Fairfax... .... .. . ...... " 
433-Wllk.eson coi.1 & Coke Co .. . ...... . .. Wilkeson.... .. . . ..... .. 
434-Cokedala Coal Co ...• •... . ........... co~eda!e . . ••.•..• ••. -Skagit 

CEMENT PLANTS 
No. OPE.RA TOR LOCALITY COUNTY 

451-lnlend Portland Cement Co • .. • .. •• -Me\ai>ne. Falls •.. , . · Pend Orel\le. 
452-Supe•lor Portland Cement Co ..... ..• -Concrete . . . . ... . . -Sk~glt 
453-Washington Portland Cement Co .... · " ....•.• . • .. •. 
454-lnternatlonal Portland Cement Co .. • , Spakane. .. . ...... ,Sp0hne 
45S-01ymplc Portland Cement Co .. ... . ... Bellinghom . .. . ... .• Whatcom 

SILICA PLANTS 
460-Ameflcan Mineral P,oducts Co .. . . •• Quincy ... 
461-flmeri can Japanese Sili ca C<J, . ••.. ••• Roza .. , .. •·•· 
462--Great Western SIiica Co . ...• .. . • ·· ··, " .. . . . . .. . 

. .Grant 
.. . Ki~[tas 

463- Majeslic Dlatomaceous Earth Co . . .. Wymer .•.• 
464-U. S. Klese lsuhr Co..... . . " 

MINERAL WATERS 
480-Sol Due Hot SprlnBS· . .. .•.. ••• ..•• Sol Due •. .. . , .• ••.. • Clal:am 
481-Soap Lake Mineral Water Co ...... . ,Soap Lake,. . . .. Grant 
482-D!amond Mlneral Spring ....... ····.Auburn , .• ··· ., ... . •· Kini 
483---Scen,e Hot Spri ng,; . , . . . .• . scenic... .. ... " 
484- Kl lckital Mooeral Sp, ings. .••. , ....• . Kl ic~itat .... . .•.. .• .. -Klickitat 
485-Colllns HotSp,ing.s ••. , .Collin$. .. Ska~,ania 
486-Table Rock Mineral Water Co .. . .. .. Stevenson ...• . . , ·• · 
487-0\ymr,la Hyge;an Sprmgs .... •••..•... Olympia ... .. ... .... . . Thurston 
488-Ahtanum SodaSorings .... .... . .. ... . Taf11pico .. . ..... . ... Ya~lma 
489--Y~klm~ Artes!~n Mineral Spring ... , .. 'l'a~ ima . .... ..... •. •. . ' 

HYDRO-ELECTRIC PLANTS 
500- Washtucna Electric Co ... ... . .. ... . .. Washtucna 
501-lewiston•Clarkston tmpro~ementCo.,A~olin ...... . 
502-Lewlston·Clarkston Improvement Co .• Clarks!on • .... 
503-Padltc Powar & Light Co .. .. ...• .•. . • Prosser ....... •. 

., .Adams 
. .Ass,,lln 

504--Chelan Electric Co . .. ........... .... ,Chlan •.• . 
505-WenatcheeValley Gas & Eleclrlc Co . . Dr)lder: 
506-Wenatchee Vallt'y Gas & Electric Co .. Entiat . . .. • .. . ,·· .•... 
507-Great Northern RJilway •.•.... . •.. . .. Leave~worth, ....... . 

Benton 
.Ch~lan 

508-Tumwater Li 11ht & PowerCr:,. . ... . ... . ' •. . 
509- Wenatchu Valley Gas & Electric Co. Wenatchee .. •.. 
510-01ympla P<>wer Co .. .. .. .. • , , .•.. . , Port Angeles. 
511- Westem Light&. Pl.'wer C,:, . ... . • . . ,. ,Camas ... . ... .• 
512- Northern Clarke Cgunty 

. .Clallam 
. ,Clarke 

U!ht & Power Co... ..... . .. .Y1co lt.. • . .. . 
513-Paci ic Power & Ugh! Co -, . .. , Marengo, •• .. .•.. . .. ,Colu.r,nbia 
514-Starbuck Electric Co. .. . . ..... . . .. . Starbuck .. , .. .. , 
515-Washio,s,ton.Qregon Corooralion .... . . Ka lama , . ..... ... . . .. Cowlitz 
516--Elma Li11hl & Power CO --· · ··. . . .. .Elma •• . -G~9ys Har,bor 
517-Northwest Electric & Water Works. .. Monleseno •. 
518-City of Seattle ... ... . . . ... . . .. . .. . . Ceaar Falls.. .Ki,Qg 
519-Puget Sd. Traction, Lt. & Power Co . Dieringer •. ... .•.. 
520-Puset S<:I. Traction, Lt. & Power Co .. SnoQualmle Falls .• 
521-Clty of Ellensbur.11 . ... ....... .... ,. •• Ellensburg ... .. •·· .. ,K,tt,tas 
522-Paci/fc Power & Ll)!hl Cp, .. .. -Goldendale .• ...... Klic~itat 
523- '' " " ' ..... \1/hiteSalmon. . ... ... ' 
524---'Centra l Light & Mfg. Co.. . . ,Pa Ell . .... . .... . ... . . Lewis 
525- Washlnston Water Power Co . • -Little Fells.. ····Lincoln 
525- " " " " .. ... ... .. Long Lake..... . ... " 
527- l'lorth Washlngton Power co .. . . •.••• Orovllle .. ...... ..... . . Okanogan 
526-0kanogan Valley Powe, Co,, ••. .• . . . Pateros •• .. . . •. .. . . " 
529-Willapa Electric Co. ... ....... . . •.• . South Bend . . , .. ..•. ,Pacific 
530-lnl; nd Portland Cement Co . . ..... ... Metaline Fails .•...... Pend Oreille 
531-l"uget Sd. Traction. Lt. & Power Co. ,Electron .. .. ,., .... ... Plerca 

~~!- . &'a~er; [.i(tht& ·po;.;e; co::~1v:r:::::::: ·: :: :: '.sk;_glt 
534- rtland Cement Co .. . .. . .. concrete . ... ... .. .... . 
535-- light & Power Co .• , • .. • , -Stevenson ... . ..• •.• • • Ska')Jama 
53 er & Light Co. •..... .. .•• Underwood..... .•.. ' 
537 tis [let trle Co. ,. .. .. . .. -Gran ite Falls • .•.• ..•. Snohomish 
538-little Spokane Ugh! & Power Co ..... Mllan , ....... . .•..... Spakane 
539-Spo~ane & Inland Empire Ry •.. . .. .. -Nine Mlle Falls .. . " 
540-Coty of Sp0kane .•. ... ......... • .. . .. Spokane, .•........ . , 
541-Washlngton Water Power Co. · · . . " . . ... . •. . .. 
542-Slevens County Light & Power Co . .. • Colvllle. . ..... . ...• Stexens 
543-Kulzer Electric Ugh! & Power System.Valley. . . . ... , .... . . 
544-Dlympia Light & Power Co . . .. ...... ,Ql~mpia .•. .........• Thura!on 
545-Pacific Power & Light Co .•• .. . ... . ... Waitsbura- •. . ....... Walla Walla 
545-Pu11_et Sd. Trsctlon, Lt. & Power Co ,, North Fork Nooksak.Whatcom 
547- Pac,fic Power & Light Cr:,., . . .. . ... ... Naches .. . .... , ..... . . Ya~ma 
548-Black Rock Power & Irrigation Co • . .. Prtest Rapids .... ' 
549--Pacific Power & Light Co .. .. ... . ..... Yakima .•• 

GAGING STATIONS 
NO. STREAM LOCALITY COUNTY 
601-Yakima River ...... ... ............ ,,.Prosser •.•.•.. ••.... Be~.ton 
602-Columbia River . ................ . ... Vemita .. ........ . 

~g~hjl,l~n \ti::r: :: :: :: :::: ::: : : ::::: : :: :Ch~J!n::: .". '. '. ::::: :: ;Ch~)an 
605-Wenatchee River, .•.•••..•.. , •.. . •.. Dryden ............•. , " 
606-Entlet River. . .••. .• .• . Entiat .... . .......... . 
607-Wenatchee River ..•.. ...••.. , .. •. ... Leavenworth, ..• •••..• 
608-Chiwawa Creek . " 
609-leicle Creek . .. . .. . ......•.. 
610-Stehekln Rivar .............. . ......... stehekln ............ . 
611-Soledu.ck River .. . ... ................ FJllrholme ............ Clal!arn 
612-L~re R,ver . ...... .... .. ....... .. ...... P,edmont .• ..••••..•.• 
6J3-Tueannon Rl•ar ..................... , f'<>meroy ............ . Columb!a 
614- " " ...... . .... ..... · .. ... Starbuck............. " 
615-lewls River, •• •• .. • ...... Amboy ......... ..... ,Cowlitz 
616-Kalam• River .. ..... ... ...... ... ...... Kalama . ............. " 
617-Hall Creek •.. , , .......... . . , •• .. .... -lnche!fum ..... ... ... ferry 
618-Curlew Creek ............. .. . .... ... . -Curlew.......... . .. . .. 
619-Sanpo,l"Rlver .••. . . •• • .• ••• .•• •... ••. Keller. . .•. . .• • . " 
620-Strnni:er Creek....... .... .. .. Meteor .......... .... . " 
621-Moses Lake- •• ,, .... . . . . . . .. , ....• • . . Neppel •.• , . ...... .... Grant 
622-0yinaul t Lake ......... ..•. ... • ... • ••. Qurneult, ........... .. GrayS Harbor 
6 23-M,ller Rlver . . •.. •.•. . ....• •••... • •• . Berlin .. . . ... . ....... Kins 
624-Ct<dar River . .... . .. .... .... . ... . .. . . ,Cedar Fells . ....... . " 
62S--Snot1'J!almleR •• (N.Fork/ .... .. ..... North B,nd .. . ...... . " 
625- ,; :; (S .. Fork • .• . . •• .. •. . :: ,; . . . •• . . .. '.; 
627- (M,ddleFork) .. .• ..••• 
628-Ccdar River •• . .•• .• • .. ..•.. . ..• .• . .. -Landsberg ••. . 
629-Teanaway ..... ... . ... ..... ... .. . .. .... Cle Elum ..... .... ·.·. ·_Kitf!,Wa 
630-Yakima R,ver " " 
631-Kachess River .. ... .. ... ........ . ... Ea~!On ... .... .. . 
632- " L~ke, •• .. •.•• 
633-Y~~lma River . . . •. " 634-Manastash Creak. .. . . . .• . ..•..... Eltensbur,11 . . ...... . 
635-Keechclus Lake, . .... .............. Martin 

~1~\!1mN!1t:ke::: :: : : ::· : : : : : :: : : : : : : RoJ,f yn ·. :·. ·: .: ·:::: . . : : : 
638- R,ver .... . ... . 
639-Yakima River ........ . ... ........... Umtanum . .• •. .•...• 
640-Khckltat River .... ,.. . . . ........ Glenwood. . . . • , .Kf!c,~IWt 
641-Big Muddy Creek .....•............ Camp Kllck,lat .. 
642-W~lte Salmon River. , .. . .. : ...... .. .• Husum .. .. . ... ...... . 
643- ' " " ... . . .. ........... Trout Lake ..... . . .. 
644---Columbia River .... •. ..•. . .• ....•.. The Dalles . ........ . . Orclo" 
645-Coal Cr~ek .... . ..... , .... .. ......... . Lewis . ...... . .. ··4'f' s 
646 - Cowlltz River , .. ...... ........ . ....... " .. .. 
647- " " . .• . . ... .. . Mossy Rock .... .. 
648- (Clear Fork) •. • .. .•. ... . .... •. Lewis .• • .. . , •. • , .. 
649- (Upper Lake Creek} .. •• •• •• • " 
650-0hanapecosh Ri~er... . . • • . " .. . .... . 
651-Spokane River ... ... .... .. .. ... ... .. ,long Lake, ........... Lincoln 
652- Skokomish Rivar (N. Fork) .. . ....... -Hoodsp0rt . .... . ...•• Mason 
553-Salmon Cre~k ....... .. .. ... . .. . ..... ,Conconully ..... . .... ,Dka~f'll'IO 
654-Nespalem Ro,ar . .• ••. ... . .....•... Nespelem ... ...... .. . 
655-0kanogan River, ..•. , . .. .. ....... Okanogan....... .. ... " 
656--Similkameen River, .......... .. .... Omvilla . •.•. ... " 
657-Methow River .•.•••• •. ..• . .• •••.. Pateros ......... . ... . 
658-Clark Fork... .. . .Metaline hj!s, .... . .. p~rd Or,:ltte 
659--Sullivan Creek . .... ••• .• , .. . ........ " ' ,;, 
660- " La~e . ... . ... ... ............ . .. • .. .. 
66\-Pu~alluy River .. . .. ... .. .. .......... ,Alderton .......... . .. P1,rce 
662-Wh,te River... ... .... • . . .. ..... . .. Buckley, .. . . .... . ... . 
663- " " fluma..... .. . . • ... .... • " . .. . .... . . . ... " 
664-Puy~IJUP River •. ..... Electron .... .. " 
665- ' " . .. ... . ... Pwallup. 
666-East Creek. . , • , • .. . . . ......•....... Elbe . . . . . . . . . . . . . .. . 
667-Baker Ri~er....... .. . . . . .. ....... Concrete .... ... ... Skagit 
668-Si<agit • .. ..... ... .. ... .. . ....... soora-Woolley. ... . .• . " 
669-Sauk Rl~er .. ..••. ••• • .. • .• ... . ....... Qarril)gton ... .. ...... snoh9.mlsh 
670- " " (above Whilechuck),. ••• . • . ' . •• •• .. . ' 
671-Ssuk Rir.er (N. Fork) ..... ...... . ... . Barlow Pass . .. 
672- .. ' (S. Fo1k).. . ..... .. " " 
673-Whitechuck R;ver .•. •..•. • .• .... . ... oarrlnQ'ion . . .. •• •.•. . 
674-Stllaguamish River {S. Fork) . .Granite Falls, •. . ..• . . 
675-Skykomish River \N· Fork/... . . -ln!!ex. 
676-- " " S. Fork .. .• . . .• • .. .. 
677-Stllaguamlsh River (S. Fork) ....•. .. • Sllverton.. . . •• . . . .• . ~ 
678-Sultan R;ver .... . .. • ... • .... .••. . •.••. Sultan.. . ..... . ..... . ' 
679-- e River , •.. , .• , .• ,, .• ......... Spokane. ,, ••...... , • . Sp0kane 
680- River ... .. .. ... . . ..... . ..... . Burbank-....... .. . .. Walle Walla 
681- .. ... . . .... wana Walla... " " 
682- ,Bellingham ... ••. .... Wha,\com 
683- . Baker Lake . . ... .. • i~ .Marbl~mount .. •.• ••• 

685- . ..• . .• •. ....• . Reflector Bar ... ... .. 
687-Rock Creek.. . . .... .. ... .. .Ewan ..• •. , , . . . . Wh l\inan 
668-PalfjUS~ River.. . .. .. ... . . . . . ... Hooper . ...... ... . 
689- ' ·• ... .. . ... .. . . .• . .. Palouse ··• · 
690-Snake River. .. .. .. .... . .. • . ..•. Riparia . . . •. ...• .• • 
691-Palouse River. .......... . ..... w,nona .•..... ...... 
692-Reservation Drainage Canal , ..... .. . Alfalfa . . . ... . . . ..... .. Yakima 
693-SlmtOB Ct eek .... . .... ... . .... ... ... F;lrlSif?,COB- " 
694-Toopenish Creak . . .. .• ..... .• • 
695-Nachcs R,ve, ..... .... .... ... ......... Nactias • .. .• . .. . 
696-Ti~\o" River. . ......... " {Head,'l"orks) •. 
697- Canal .. ... .. . . 

Nj!e ...• . .••. ...•. 698-Amerkan River, •. .•.. . ••. . .. 
699-Sumping River , •• •.. . . .. . ••• 
100--- ' Lake.... .. .. . . •. . . . , . .. • .•••. •. •. 
701-New Reservation Canal, .. ,.. . .. Par)ier ... .. .. . 

~g~~~~on RTV::r {N. Fo;k) ::· . • :: : : :::::: Rlmroci._".".":: .::.:: ::: 
704- Ahlanum Creek \S· Fo1k) ...• .•••. • . Tar!)pico ........ .. .. . 
705- " " N.Fork) . •.• 
706-Satus Creek. '····::Toppenish·: .: .,· .. · · · 
707-Yaloima River .........•.......• . .... Unlcn Gap. 
708-SunnYside Canel . .. .. . ........... .... wap.alo .. ·.·. 
709-Yakima River . ....... . . .. . .. ... . . . 
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