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INTRODUCTION. 

LOCATION AND AREA OF THE REGION. 

Stevens County, located in the northeastern corner of 
W ashingtou, has an area of approximately 2.,493 square 
miles. It has an average width of about 32 miles and a 
length north and south of 84 miles. It is separated from 
F erry County on the west by Columbia Rjvcr for a dis­
tance of over 50 miles and by K ettle River for a distance 
of 25 miles. The approximate crest of the divide between 
Columbia and Colville ri ,ers on the west and the P end 
Oreille on the east constitutes the eastern boundary of 

Fw. 1. Index map of Washington, sl1owing (by shading) location of 
area covered by tL1is r eport. 

the county with Pend Oreille and Spokane counties. The 
southern boundary of the county is determined by Spo­
kane River and the northern by tbe international bound­
ary at the forty-ninth parallel of latitude. 

The eastern boundary of the county is approximately 
117° 30' west long-i.tude and the western boundary ap­
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proximately 118° 15' west longitude. The southern 
boundary is about 47° 50' north lati tude. The county 
includes Tps. 27 to 40 N. and Rs. 35 to 42 E. 

FIELD WORK AND ACKNOWLEDGMENTS. 

The investig•ation of the geology and mineral re­
sources of Stevens County was begun on June 14, 1914, 
and field work was carried on continuously until Sep­
tember 15 of the same year. Field work was again re­
sumed on J une 15, 1917, and continued until October 1 
of the same year. Portions of the winter months during 
the years 1914-18 were devoted to a study of the rocks 
aocl ores of the county in the laboratories of the State 
Geological Survey and in the preparation of this report. 

· During the summer of 1914 the field work was confined 
to an investigation of the ore deposits in the Chewelah, 
Orient, 1\f yers Falls, and Metaline mining districts. An 
effort was made to examine each mine and prospect 
within these districts and to determine the 01·igin and 
relations of the ore deposits. During the summer of 1917 
an attempt was made to areally map the geolog)-r of the 
county in as accurate a 1i1anner as time would permit. 
An examination was made at this time of the mines and 
prospects in the Deer Trail, Northport, and Fifteen-Mile 
Creek districts, as well as other ore deposits scattered 
through the county. 

:Many claims within the county ha·ve not been worked 
for several years and others have been abandoned; and 
some claims may have been O\'el'looked unintentionally. 
A number of mines and prospects in which considerable 
development has been done iJ1 the past, but which have 
been idle in recent years, are more ·or less caved and in­
accessible. In such cases onJy a surface examination of 
the rock formations and ol'e deposits has been possible. 

No topogTaphic maps have as yet been made within 
Stevens County. .A base map of the county has been· 
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constructed upon a scale of one-half inch to the mile, and 
upon this the areal distribution of the several formations 
has been outlined. Much of the aTea within the county is 
heavily covered with deposits of glacial drift which often 
completely conceals the underlying bed rock. Wherever 
the evjdence wananted it, the pre-glacial formations have 
been given preference in mapping. The contact lines 
between the formations as indicated upon the map in 
many places haYc been drawn with considerable exact­
ness. In other areas, which at present are of little eco­
nomic importance, these contact l ines are more or less 
generalized. 

The writer was assisted in the field work during por­
tions of the summer of J 91-1: by F . 11. Handy and H. W. 
Smith, and during a part of the season of 1917 by R. R. 
Hornor, Olaf Stromme, and Virgil Kirkham. The wTiter 
wishes to extend his sincere thanks to the many gentle­
men interested in the mini11g industrr ·who have rendered 
aid and cooperation in carr?ing out this investigation. 
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188±. Bauerman, H. Report on the Geology of the 
counhy near the forty-ninth parallel of north latitude, 
west of the Rocky }\fountains, from observations made in 
1859-1860. Geological and Natural History Survey and 
Museum of Canada, Reports and :Maps of Investigations 
a11d SUl'veys. 

The .field work upon which this 1·eport is based was 
carried on in connection ·with the Boundary Commission 
Expedition of 1859-61. A r econnaissance survey was ex­
tended o,er the trails both north and south of the present 
intemational boundary, from the Gulf of Georgia east­
ward to 1Iontana. A brief <lcscription is given of the 
formations encountered in Stevens County from the inter ­
national boundary southward to Spokane River. The 
gneisses along Kettle River are describ'ed and referr('d 
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in age to the Archean. The metamorphosed sedimentary 
rocks occurring from Kettle River southeasterly to Col­
·ville Valley and along the Columbia River to the Spokane 
are referred to and a generalized cross-section is out­
lined. Bauermau regarded these formations as Pale­
ozoic in age. The intrusive granites and dike rocks south­
east of ColvjJle are descrjbed, as well as the basalts in the 
southern portion of the county near Spokane River. This 
report was not published until 1884. 

1891. Bethune, George A. Mines and Minerals of 
Washington. First Annual Report of State Geologist, 
pp. 25-26, 76-85. 

This report includes a brief description of several 
mining properties withiJ1 the county a11d notes concern­
ing their development. 

1 96. Bm:dsal, C. W. Cedar Canyon 1\Iining Dis­
trict. Mining, Volume 1, pp. 191-192. 

This article was written shortly after the opening of 
the Cedar Canyon or Deer Trail minino- camp. The 
country rock is described as granite, syenitc, and quartz­
ite, which are cut by fissure veins, standing nearly verti­
cal, and having a northeast and southwest course. The 
ores are said to be a fine-grained galena carrying copper 
and sulphurets of silver. 

1 97. Hodges, L. K. Mining in the Pacific North­
west. Seattle, pp. 105-116. 

This report describes several of the mines in the 
different districts and is of value chiefly in connection 
with the early history of mining in the county. 

1901. Salisbury, Rollin D. Glacial Work in Western 
:Mountains. Journal of Geology, Volume 9, pp. 718-731. 

This report gives the results of field work carried on 
by Messrs. George H. Garrey and Eliot Blackwelder 
in northeastern Washington, Montana and Idaho. In 
Stevens County _the moraine of the ice lobes which occu­
pied Columbia and Cohille River valleys are outlined. 
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One ice lobe occupied Columbia River valley from its 
junction with Spokane River, northward to Kettle Falls. 
East of Gifford, at about latitude 48° 15' it crossed the 
Huckleberry Range and united with the ice lobe which 
occupied Colville Valley from Springdale on the south 
to Old Dominion Mountain on the north. A. lobe from 
the Colville glacier is believed to have extended across 
the P end Oreille :Mom1tains at approximately latitude 
48° 35' N. 

1902. Thyng, -William S. The Meta1liferous Re­
sources of Washington, exMpt Iron. Washing-ton Geo­
logical Survey, Annual Report for 190], Volume 1, pp. 
8-12. 

This report describes the mines and ores in the Ceda1· 
Canyon district of Stevens County. 

1902. Landes, Henry. 1.[etalliferous Resources of 
"\Vashington except Iron. Washington Geological Sur­
vey, .A.nnual Report for 1901, Volume 1, Part 2, pp. 4-8. 

A brief description is given of the broader topographjc 
and geologic characteristics of the county, and an account 
of the more important mines in the Northport, Myers 
Falls, Flat Creek, Colville, Chewelah, and Springdale 
mining districts. 

1902. Landes, Henry. N on-1\fetallif erous Resources 
of Washtngton, except Coal. ·w ashington Geolog'ical Sur­
vey, Volume 1, Part 3, pp. 10-12, 23, 28. 

A. brief description is given of the limestone quarries 
at Valley and Springdale and the clay plant at Clayton. 

1902. Shedd, Solon. The Iron Ores of Washington. 
Washington Geological Survey, Annual Report for 1901, 
Volume 1, pp. 17, 36-39. 

This report includes a brief discussion of limonite and 
hematite ores in the Clugston Creek and Valley areas. 
A. description is given of the several mines and prospects, 
with chemical analyses of the ores. 

I 
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1903. Shedd, Solon. Building and Ornamental Stones 
of Washi11gton. Washington Geological Survey, Volume 
2, Annual Report for 1902, pp. 32, 48, 51-54, 83, 132. 

The limestones of Stevens County are described, as 
well as their distributi.on and utilization. A description 
is given of the tufa occurring near China Bend, on the 
Columbia River. A microscopic examination was made 
of the rock by J. P. Iddings, who proncmnced the rock 
a dacite tuff. 

1903. Clarke, Frank Wigglesworth. A pseudo-ser­
pentine from Stevens County, Washington. Ame1i.can 
Journal of Science, Fourth Series, Volume 15, pp. 397-398. 

This report gives the laboratory results of a rock 
which to the una1cled eye appeared to be orclinary yel­
lowish-green serpentine. Chemical and petrographical 
analyses were made and the rock was found to be not 
serpentine, but rather a mixture of four minerals, includ­
ing hydromagnesite, brncite, clinochlore and serpentine. 

1905. Eckel, Edwin C. Cement Materials and In­
dustry of the United State,. United States Geological 
Survey, Bulletin No. 243, pp. 324-325. 

Crystalline limestone or marble is described as occur­
ring in Stevens County and of probable Carboni£ erous 
age. :Mention is made of the high content of magnesium 
carbonate in many of the samples. 

1906. Rathbun, .J.C. Marble in the No1·thwest. Min­
ing- World, Volume 24, No. 14, p. 44] . 

'l'his article is of a generalized character and refer­
ence is made to the occurrence of crystalline limestones in 
Stevens County which are quarried for marble. 

1906. Leith, Charles Kenneth. Iron Ores of the 
Western United States and British Columbia. United 
States Geological Survey, Bulletin No. 285, p. 195. 

In this report deposits of limonite and martite are 
described as occurring in association with limestone and 
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igneous rocks at sevcTal localities in Stevens County. A 
possible genetic relation to cliorite intrusives and ande­
site extrusives is suggested. 

1906. Landes, Henry. Cement Resources of \Vash­
ington. United States Geological Survey, Bulletin No. 
285, pp. 381-383. 

This report contains a brief general statement con­
cerning the general geology of tbe county. He states, 
"The rocks of the county are chiefly metamorphic in 
character, consisting mainly of limestone or marble, slate 
and quartzite. Tl1ese have been greatly disturbed by 
folding, as well as by intrusions of granite, basalt and 
other igneous rocks." There is a brief discussion of the 
limestones and their relations to the manufacture of 
cement. 

1907. Collier, Arthur J. Gold-bearing River Sands 
of Northeastern "\Vashington. United States Geological 
Survey, Bulletin No. 315, pp. 56-70. 

This paper deals primarily with the occurrence of 
placer gold in the gravels and sands along Columbia 
River. The foundations upon which the gravels rest, as 
well as those in the mountains to the east and west, a.re 
referred to as of probable Paleozoic age. Columbia River 
is thought to have flowed south over this area in the 
Tertia1·y epoch and to have had its course modified during 
the glacial epoch. The gold is believed to have been 
derived from "Veins jn the metamorphic rocks in Stevens 
and Fm.Ty counties. 

1908. Ransome, Frederick Leslie. An Apatitic l\Ii­
nette from Northeastern Washington. American J onrnal 
of Science, Fourth Series, Volume 26, pp. 337-341. 

This report gives the results of a petrographic and 
chemical examination of a dike rock occurring on the west 
side of Columbia River opposite Northport. The dike 
is described as being composed of a dark, greenish-gray 
1·ock, made up of crystals of biotite, pyToxene, apatite, 
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and titanite. The .feldspar is ortboclase and the pyroxene 
augite, near diopside, in composition. 

1910. ·Bancroft, Howland 0 . Notes on Tungsten De­
posits near Deel' Park, Washington. United States Geo­
logical Survey, Bulletin No. 430, pp. 214-216. 

This paper describes the geology of certain tungsten 
deposits on Grouse 'Mountain, about six miles northeast 
of Loon LaJce. The rock formation is described as being 
composed of quartz-mica schists, which have been in­
truded by granite. The tungsten ore is hiibnerite in a 

quartz gang11e, forming veins lying parallel to the bedding 
planes of the schist. -with the mineral hiibnerite is th1! 

mineral cosalite whose chemical composition is given. 
The deposits are thought to have been derived from 
waters which accompanied the intrusion of the granite 
rocks. 

J 910. Shedd, Solon. Clays of the StatC\ of Washing­
ton, their geology, mineralogy, and technology. Pullman, 
Washington. Published by the State College of Wash­
ington, pp. 198-212. 

This r eport involves a discussion of the clays of the 
state, including those of Stevens County. Special at­
tention is devoted to the clays occurring in the vicinity 
of Clayton. These clays are thought t.o owe their origin 
to the leveling of the granite and the deposition of the 
kaolin as clay mi,ed jn with othe l' irnpurities in the 
bodies of standing water. Mention js made of the clay 
deposits in Colville Valley, at Colville, Chewelah and 
Valley. 

1911. Bancroft, Howland 0. Lead and Zinc De­
posits in tbe Metalii1e Mining District, N ortbeastern 
Washington. United States Geological Survey, Bulletin 
No. 470, pp. 188-200. 

The .Metaline district is situated in the extreme north­
western corner of Pend Oreille County. The foundations 
are a "thick series of dynamometamorphosed sedimen-
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tary rocks composed essentially of shale and dolomite.'' 
These rocks al'e thought to be of Paleozoic age. They 
are the extensions of the metamorphic l'OCks which have 
been mapped jn the northeastern part of Ste,ens County. 
Ore deposits in the form of irregular, dissem.inated re­
placeme11ts of lend and zinc occur in the clolomiie. The 
mines and ore deposits of the district arc described. 

1911. Landes, Henry. Road iraterials of Washing­
ton. Washington Geological 8urYey, Bulletin Xo. 2, pp. 
168-178. 

Tbis report involv~s :rn investigation of the building 
stones of the state and their fi eld occurrences. Those 
described from Stflvens Com1ty arc situated mostlr along 
the line of tbe rnilway in the valleys of Colville and Col­
umbia rivers. Exposures of granite, q_uartzitc, schist 
and basalt a.Te descrihed and their relative values for 
road meta] discussed. 

J !H2. Stiles, A. H. Deer ~rrail ~tining District. 
Northwest Mining News Yohuue ~, )Jo. 2, pp. 15-16. 

This is a short general article concerning the mines 
in the Deer Trail llillll.lg District. Tbc ores arc sai<l to 
be composed of "Iligh grade Si1Yer ore o.f a siliceous 
character, containing- small nmounts of lead and zinc as 
sulphides. '.l'be surface ore contains chloride of silver." 

H)J2. Hill, .James l\r. Mining Districts of tlle West~ 
ern United States. United States Geological Survey, 
Bulletin_ o. 507, pp. -1-1-+2, ~ 5-2 7. 

In this report the several mining districts in Stevens 
County are enumerated a11Cl descriptions given of the 
types of veins present and the geMrn 1 character of the 
counfry rock. 

1912. Daly, Reginald A. Geology of the No1·th 
American Cordillera at the Forty-ninth Parallel. De­
partn1cnt of :Mines, Geological Sun·ey of Canada., l[ernoir 
~o. 38, P arts 1, 2 and 3, pp. 1-940. 
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This report deals with the geology of a belt about 10 
miles wide on the Canadian side of the international 
boundary, with some discussion of the formations imme­
diately south of this line. It is a very comprehensive 
report and has a cli.rect bearing upon the geologic prob­
lems in Stevens County. 

1913. Weaver, Charles E . Geology and Ore Deposits 
of the Covada !lining district, Washington. Bulletin 
No. 16, Washington Geological Survey, pp. 1-87. 

The area involved in this report is in Ferry County 
but it borders on the Columbia River about midway be­
hveen the north and south ends 0£ Stevens County. The 
formations are of the same general character, including 
Paleozoic metamorphic sedimentary rocks which have 
been intruded by granites. 

1914. Shedd, Solon. Cement ~fatcrials and Industry 
in the State of Washington. Bulletin ro. 4, Washi11gton 
Geological Survey, pp. 120-162. · 

This paper gives the results of a field and laboratory 
examination of the lime and clay deposits of the state, 
including Stevens County, and their availability for the 
manufacturing of Portland cement. A short discussion 
is given concerning the geology of the county and a de­
tailed description of the more important limestone, clay, 
and shale deposits, together with chemical analyses of the 
same. 

1914. Bancroft, Howland. The Ore Deposits of 
Northeastern "'\¥"ashington. "Gnited States Geological Sur­
vey, Bulletin No. 550, pp. 51-J 33. 

This report involves a discussion and description of 
the ore deposits and the local geology of the more im­
portant mines in Ferry, Stevens, and Pend Oreille coun­
ties. The Orient, Chewelah, N orthpo-rt and Deer Trai] 
mining districts are described, each as a unit, as well as 
several of the scatter ed mines and prospects. The local 
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geological conditions in each district are described as 
well as a detail of each of the more important mining 
properties. Formations of Pre-Cambrian, Paleozoic, 
:Mesozoic, Tertiary and Quaternary ages are recognized. 
These are cut by intrusive and extrusive igneous rocks. 
A grouping or classification of the ores is giveu. The 
ores in the Orient clistrict are described as being asso­
ciated mainly with volcanic formations of Tertiary age, 
while those of the Northport, Chewelah and Deer Trail 
cListricts aJ:e chiefly in the Paleozoic metamorphic forma­
tions. 



TOPOGRAPHY Al~D GEOGRAPHY. 
GENERAL STATEl\fENT. 

In order to describe the topography of the area in­
volved in Stevens County it becomes necessary first of 
all to designate its relations to the topographic provinces 
of the Cordillera in the vicinity of the forty-ninth parallel. 

The mountains which compose the western pru.·t of 
North America and which extend from the western limits 
of the Great Plains of the 1\fississjppi Basin as far as the 
Pacific Ocea.n, a.re ref erred to as the Cordillera.n system, 
or Oordillera..1 Upon a purely topographic basis the 
Cordilleril are grouped into n s~ries of mountain systems 
which have a prevailing nortJ1 and south trend and which 
are separated one from the other by elongated topo­
graphic depressions which have been referTed to by Daly2 

as trenches. The term is used in a broad sense and in­
cludes subdivisions wbich have been desig·nated as ranges 
and mountains. The mountain grouping which has been 
so carefully worked out and described by Daly3 is adopted 
as the basis of classification in this report. 

SUBDIVISIONS O.F THE CORDILLERA. 

On the basis of their topographic featur es the moun­
tains of the Cordillera in the vicinity of the forty-ninth 
parallel fall into three broad divisions. A series of broad 
and somewhat rugged elevated plateaus trending north 
and south lies between two more highly elevated moun­
tainous areas on the east and west. This middle area 
has been termed the lllter Plateaus province. To the 
south of the forty-ninth parallel and south of . the Col­
umbia River it becomes confluent with the Columbia Lava 
plateau. 

(1) Daly, R. A., Geology of the North American Cordlllei·a at Forty­
ninth Parallel, Department of Milles. Geological Survey of Canada, Memoir 
No. 38, p. 22, 1912. 

(2) Idem, p. 25. 

(3) lclem. pp. 23-43. 
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To the west of the Interior Plateaus Belt and trending 
parallel to it lies the Coastal system of mountains. This 
system includes t]1e Cascade Range of Washington, the 
Vancouver Bange1 the Olympjc l\fountains and the Coast 
Range of British Columbia. The Literior Plateaus Belt 
is separated on the east from the Rocky Mountains sys­
tem by a broad iutermontaue depression which has been 
referred to by Daly as the Rocl-y :Mountain trench. This 
trench is occupied at the present time by several promi-

Fro. 2. Map of Northern Washington and Southern British Columbia, 
showing subdivisions of the Cordillera. 

nent river valleys. Amoug the more important of these 
rivers are tlle headwaters of the Kootenai, Columbia and 
Fraser. South of the forty-ninth parallel and for some 
distanoo to the north three composite mountain systems 
lie between the Inter Plateaus Belt and the Rocky Moun­
tain system. These mountain systems from west to east 
are termed the Columbia system, the SelkiTk system anu. 
the Purcell R~mge. They trend approximately north and 
south and are en axe with the Rocky :Mountain system 
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along the Rocky :Mountain trench. These three systems 
are separated from one another by well marked erosion­
troughs which arc occupied by portions of several valleys. 

The Selkirl, system i. limited on the east by the Pur­
cell tr ench, in which lies Kootenai Lake and a por tion of 
Kootenai River. Its western limit is the Selkirk Valley 
which contains the Columbia River. On the south it ex­
tends into Washing-ton as far as the Columbia Lava 
plateau and into Idaho to Pend Oreille Lake. It may also 
possibly be regarded as confluent with the Oour d'Alene 
Mountains of Idaho. 

The Columbia system has for its easteru boundary 
the Selkirk Valley as far south as the junction of the 
Columbia and Spokane rivers. On the south it is limited 
by the Columbia. Lava -plateau and on the west by the 
interior plateaus. 

RELATION OF T HE MOUNTAINS IN STE'f 'E NS COUNTY TO THE 
SUBDIVISIONS OF THE CORDILLERA. 

The area within Stevens County lies partly ·within the 
Selkirk system and partly within the Columbia system. 
Each of these systems includes subordinate ranges 
of mountains which are separated by erosion-troughs. 
North of the northern lin1it s of Stevens and P end Oreille 
counties in Washington, and noTth of Idaho, a subordi­
nate trench runs north and south through the Selkirk 
system and is occupied by Salmon River . The portion 
of tl1e system lying east of the trench is designated as the 
Nelson Range and that on the west as the Bonnington 
Range. That division of the Columbia system situated 
between the lower Kettle Valley and Columbia River is 
termed the Rossland .Mountains. 

The portion of Stevens and Pend Oreille counties 
bounded on the east by Clark Fork, ou the west by Col­
umbia and Colville rivers, and on the south by the Col­
umbia Lava plateau and on the north by Pend Oreille 
River, may be designated as the P end Oreille Mountains. 
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The mountains lying between Colville River on the east, 
Columbia River 011 the west, and the Columbia Lava 
plateau on the south constitute a definite topographic 
unit known as the Huckleberry Mountains. 

Of the minor topographic divisions of the Selkirk and 
Columbia systems, Stevens County includes all of the 
Hucklebeny :Mountains, a small portion of the Columbia 
Lava plateau in the southern part 0£ the county, and 
consjderablc portions of the P end Oreille and Ross1and 
Mountains. 

RELIEF. 

For the purposes of description, the topography of 
Stevens County may be grouped. into seven divisions: 
(1) The P end Oreille Motmtains, (2) The Spokane Pla­
teau, (3) The Huckleberry :Mountain range, (4) The Col­
umbia-Kettle RiYer valley, (5) The Colville-Chamokane 
valley, (6) The Spokane River valley, and (7) The Ross­
land Mountains. 

PEND ORElILLE MOUN'rAlNS. 

'11hese mountains lie between Clatk FoT1{ on the east 
and the Colville-Chamokane and uJ>per Columbia valleys 
on the west. They trend in a southerly direction from 
the fort~-ninth parallel to the southern third of the county 
where they merge into the Spokane Plateau, which is a 
local northern extension of the Columbia Lava plateau. 
The crest or divide of this mountain range lies approxi­
mately along the eastern boundary of the county, but 
crosses back and for th several times into Pend Oreille 
County. The average elevation along the summit varies 
from 5,000 to 5,500 feet. The most prominent elevations 
on this divide are Chew-elah :Mounfain, which has an 
elevation of 5,743 feet, and Calispell Peak, which is 6,905 
feet high. Almost the entixe western slope of these 
mountains, which are rugged and heaviJy timbered, lies 
within Stevens County. They are traversed by several 
westerly-flowing str eams which have carved out deep 
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uarrow vallej's, but which dur il1g the Quaternary epoch 
,vere partly fil1ed with deposits of glacial ch:ift. North of 
the junction of Stevens, Spokane and Pend Oreille coun­
ties the crest of the Pend Oreille Mounta ins divides and 
one arm swings to the southwest past Deer Lake and 
Loon Lake and crosses the ColviUe-Chamokane erosional 
trough and forms the divide between the heads of these 
stre::tms. From this locality it extends westerly and 
merges into a southeastern extension of the Huckleberry 
:Mountains. Thi. spur attai11s an elevation of 4,000 feet, 
but at Loon Lake a pass at an elevatio11 of 2,400 feet sepa­
rates it from the main divide. 

SPOKANE PLATEAU. 

This plateau is a portion of the northern extension of 
the Columbia Lava plateau. It possesses a level to un­
dulating surface and has an avet age elevation of 2,000 
feet. The areal e}.._'ient of this plateau is approximately 
coextensive with the nor thern distribution of the so­
called Columbia River basalts. The basaltic flows are 
nearly horizontal and deeply covered with glacial gTavel 
and sand. ·where the streams have cut down through 
tlJese rock formations there are perpendicular bluffs of 
lava. The Spokane Plateau occupies portions of the 
southern fifth of the county in the form of tongues ex­
tendin.g northerly across Spokane River. One of these 
areas lies in the southeastern corner of the county and is 
bounded by Spokane River on the south, the Spokane­
Stevens county line on the east, the western spur from 
the Pend Oreille Motrntains on the north and a subordi­
nate spur of this same range on the west. A second area 
occupies the eastern portion of the Spokane Indian Res­
ervation. It bas as its eastern limit the Chamokane Val­
ley, its southern, Spokane River, its western the southern 
extension of the Huckleberry "Mountains and its northern 
the spur extending from the Pend Oreille Mountains 
westerly to the Huckleberry Mountains. Remnants of 
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th.is plateau occur farther north on the east and west sides 
of Colville Valley as far as the to-wn of Valle:r. 

fn;CKELBERRY l\fOUN1'.\INS. 

These mountains constitute a very important topo­
graphic feature of ihe western portion of the county. 
Th.er are bounded on the west by Columbia River valley, 
on the east by the Colville-Chamokane Valley, on the 
north by tbe lower portiou of Cokjlle Valley, and on the 
south by Spokane Ri,er and the Spokane Plateau. The 
mounta.ins average ten to twenty miles in width and have 
a prevailing north and south trend for a clistauce of ap­
proximately 55 miles. They are steep ai1d rugged with 
sharp ridges and are usually heavily timbered. The aYer­
agc elevation of the crest of the range is about 4,500 feet. 
ThE' highest poiut within tlle range is Stensg-ar Peak at nn 
elc"ation of G,200 foot. Dunn :Mountain in the north 
central portion of the range has a11 elevation of 5,200 feet 
and Rice :M ountaiu an elerntion of 5,49-! feet. The sum­
mit of the range is CTossecl by several passes varying in 
elevation from 3,200 feet to 4,200 foet. The eastern 
slopes of the mountains, toward the Colville-Chamokane 
Valley, are nearly twice as long as those on the western 
side of the si1m.mit toward Columbia River. The eleva­
tions along Colurubil'l Ri~er valley aYerage 500 feet lower 
than in the Colvillc-Chamokane "Valley antl the grades 
of the "·este1-l)1' flowi_ng streams are accordingly much 
steeper. 

nosSLAND MOUNTATN'R. 

Within U1e state of Washington the Rossland Moun­
tains form a triangular-sl1aped area limited on the south 
and east by Columbia River, on the west by Kettle Rive1· 
and ou the north by the forty-ninth parallel. In the 
,icinity of the international boundarr they a1·e rugged 
and attain an elevation of about 5,000 feet. This e]cwa­
iiou graduaUy decreases towa1·d the south and at the 
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Topography along Columbia River 11ear Bissell. 

junction of the Kettle with Columbia River it is only 
1,260 feet. The area has been deeply dissected by several 
streams which ha'Ve excavated narrow and deep valleys 
with steep grades. The outer bordern of these mountains 
along Columbia and Kettle rivers are marked with ter­
races representing former stages of elevation of the two 
rivers. 

COLUMBIA-KETTLE VALLEY. 

Columbia River lies in the Selkirk Valley trench which 
has been described as separating tbe Selkirk. system of 
mountains from the Columbia system. This valley is 
conspicuously narrow for the size of the sb:eam which i.s 
draining it. Columbia River crosses the middle portion 
of the northern boundary of tbe county from British Col­
umbia and extends in a southwesterly direction across the 
northern part of the county to the junction with Kettle 
River. From this place it flows southerly to its junction 
with Spokane River and forms the western bo1mdary of 
the county. The valley is narrow and in many places 
along the river there are steep cliffs partly formed in 
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View near Rock Cut, looking across Kettle River. 

glacial drift and partly in the igneous and metamorphic 
rock formations. Bordering the ri,·er and extending up 
into the foothills of the western slopes of the Hucklebeny 
Mollntain.s are a series of terraces somewhat discontinu­
ous and varying in width f1·om one-half to over four 
miles. Tho surfaces of the terraces possess a very gentle 
slope aud are covered mth alluvium. Projecting up­
ward above the floors of the terraces are ridges and knolls 
which were a pad of the uneven topography upon which 
the glacial and va llcy allnvial ma fa>rials were cleposi ted. 
Numerous westerly trending yalleys lie on the western 
slope of the Huckleberry .Mountains and some of the 
higher alluvial terraces extend into these valleys for 
co11side1·able disfances. 

The total length of Columbia Valley within the county 
is over 100 miles. Its elevation at the fo r ty-ninth parallel 
is approximate!~· 1,35-1: feet and at the junction with 
Spokane River about 1,050 feet. The floor of the valley 
over which the river flows is partly composed of saud 
and gravel and part]y of the older igneous and metamor-
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phic rocks. Where the river encounters the latter there 
is often a series of rapids. 

From Marcus n01·therly the valley in wlrich Kettle 
River lies forms the western boundary of the county. 
This va1ley is narrow and semi-arid. The elevation of 
Kettle River at Lanrier, at the forty-ninth parallel, is 
about 1,644 feet, while 27 miles to the south, at the junc­
tion of this stream with the Columbia, the elevation is 
1,260 feet. Kettle River is rather swift and the moun­
tains on either side rise rather rapidly to elevations 
varying between 4,000 and 5,000 feet. Alluvial terraces 
occur at several elevations bordering the river but they 
are usually narrow and do not attain a width of over on,e 
and one-half miles. 

COLVTLL EJ-CHAJ\1:0KANE VALLEY. 

The Colville and Charnokane rivers lie in a well de­
fined erosional trough trending appro-Arimately north and 
south in a slightly sinuous course through the central 
portion of the county. The southern end of this trough 
merges into the Columbia Lava plateau near the junction 
of the Chamokane and Spokane rivers. About two miles 
north of Colville the trough divides. One branch in 
which a portjon of the present Colville River lies, trends 
westerly to the Columbia River. The other branch ex­
tends nearly due north and joins the Columbia River 
valley near the town of Evans. 

The floor of this trough vru:ies from one to four miles 
in width, is nearl? flat, and is filled with deposits of 
glacial drift and alluvium. Its width and size are out of 
all proportion to the size of the present rivers which 
drain it. The elevation of the floor of this trough at Long­
Lake on Spokane River is approximately 1,700 feet. It 
gradually increases northerly to within two miles of 
Springdale, where at an elevation of about 2,100 feet, it 
forms the divide for the drainage southward through 
Chamokane River and northward through Colville River. 
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The elevation of the floor of that portion of the trough 
occupied by Colville River gradually decreases until at 
Colville it is about 1,579 feet and at K ettle Falls, where 
it joins the Columbia, about 1,170 feet. 

The sides of the valley are in places bordered by steep 
vertical cliffs, as in the case of the quartzite bluffs near 
Addy and Chewelah. Usually, however, tliere is a grad­
ual upward slope dissected by lateral valleys of consid­
ei-able size. Such lateral valleys are much na1Tower than 
the main north and south trough, but are usually deeply 
filled with glacial d1·ift and alluvium. Their approximate 
lovel and often terraced floors are accordant with that of 
the Colville-Chamokane Valley. 

The area lying to the west of the Colville Valley, north 
of Deer l\Iountain and east of the Huckleberry Range, is 
known as the north and south basin. These basins are 
deeply filled with glacial drift which extends even to the 
crest of Huckleberry Mountains. Within this area are 
several prominent rock hills projecting through the enor­
mous deposits of glacial material which constitute the 
surface Tock over the greater part of the basin. 

The branch of the tTough extending from Colville 
north to Evans is of the same character as the Colville 
Valley. At the present time it is occupied for a portio11 
of its course by Clugston Creek. 

DRAINAGE. 

The entire drainage of Stevens County is ultimately 
into Columbia River. Tl1e more important streams 
through which this drainage is effected are the Colville, 
Kettle, Chamokane, Spokane and Little Pend Oreille 
rivers; Deep, Mill, Chewelah, and Clugston creeks and the 
Columbia River itself. 

The eastern and southe111 slopes of the Rossland 
Mountains are chained directly to the Columbia River 
through Sheep, Nigger, Rattlesnake, Crown, Flat, and 
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Fifteen-Mile creeks. The drainage o:f the western slope 
of these mountains passes through Deep, Sa11d and 
Toulon creeks into Kettle Ri'7er and thence into the Col­
umbia River. These creeks all flo,v th.rough nanow val­
leys and in most cases with relati'7ely steep gradients. 

The northeastern portion of the county is drained 

through Deep and Onion creeks directly into the Col­
umbia River, and through Fish and Russian creeks in­
directly to Clark Fork through British Columbia and 
thence to the Columbia. Deep Creek makes a big loop 
so that its head is within only a few miles of the Col­
umbia. 

The central and eastern portious of the county arc 
dra:inecl to Colville River and thence to the Columbia. 
The streams · effecting this drainage on the eastern side 
of the Colvi lle River are Clugston Creek, the North, 
South and Middle forks of 1\fill Creek, the North and 
South forks of Chewelah Creek, t.he Little P end Oreille 
Rivel' and several small streams southeast of Chewelah. 
Colville River also receives the drainage from the north­
ern and eastern slopes of the Huckleberry Mountains, 
through Heller, Stranger, Deer, Smiths and Sherwood 
creeks. The Little P end Oreille River is over 30 miles 
in length. The other tributaries vary from 8 to 25 miles 
in length, and lfow through narrow valleys with moderate 
grades. 

Chamokane River, which lies in the southern continua­
tion of the erosional trough in which Colville River flowR, 
receives the chainage of the south central part of the 
county and delivers it to Spokane River and thence to 
the Columbia. Its headwaters, consisting of several trib­
utaries, rise in the higher portions of the eastern slopes 
of the Huckleberry :M:otmtains. The stream _flows east­
ward through Camas Prairie and upon reaching the main 
Cohrille-Ohamokane trough, turns abr uptly to the soutb. 
about two miles south of the big bend in Colville River. 
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Lake at Bissell occupying glacial cirque basin. 

The drainage on the western slopes of Huckleberry 
Mountains !'Caches Columbia River directly through 
Rickey, Quillascut, McGees, Stranger, Lake, Harvey, 
Hunters, Alder and Cottonwood creeks. These streams 
average from four to ten miles in length an.d descend 
with rather steep gmdicnts through narrow valleys from 
the higher portions of Huckleberry Mountains. 

The entire southern part of the county is drained into 
Spokane River. The more important streams which col­
lect this drainage are the Chamokane, the Little Chamo­
kanc, Sand, and Blue creeks. The Little Spokane River, 
a tributary of the Spokane, receives the drainage from 
the southeastern corner of the county. 

LAKES. 

Lakes of any magnitude are strikingly absent within 
the county. Small lakes, of glacial origin, which are often 
too small to represent upon the map, are common in the 
more highly elevated portions of the county. Some of 
them, such as the Black Lakes east of Old Dominion 
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l\Countain, occupy former glacial amphitheatres. Other 
lalrns have been foTmed as U1e result of the da.mming of 
streams by deposits of glacial drift. Among the more 
important of these lakes are Deer, Loon, P end Oreille, . 
Pierre, Waits, Cedar and Turtle lakes. The largest of 
these do not exceed two squaTe miles in area and for the 
most part owe their origin to the damming of glacial 
streams. 

CLIMATE. 

The low rainfall, chaTacteristic of Washington east 
of the Cascades, stands in marked contra t with that on 

th~ wosfarn sicle. This is to be accounted for by the fad 
that the westerly winds from the Pacific Ocean arc heavily 
laden with moisture and as they pass over the summit 
of the Cascade :Mounta ins a large part of the moisture 
is precipitated upon the western slopes. These same 
winds which have been deprived of a considerable por­
tion of their moi. ture are wanned as they pass over tba 
Columbia Lava plateau which increases their capacity foT 
absorbing moisture. As a result the precipitation in the 
eastern portion of the state is notably decreased. As 
these ,vinds approach the mountains of the Columbia and 
Selkirk systems and tl1 e mountains of Idaho they are 
forced to rise, causing an increase in the humidity. As a 
result the p1·ecipitation in the mountains of Stevens 
County is greater than that characteristic of the Col­
umbia Lava plateau, but not nearly so great as that we~t 
of the Cascade 1Iounta:ins. As the winds are graduallr 
forced over the Huckleberry and P end Oreille mountams 
there is a g radual increase in precipitation which is rep­
Tesented by irregular belts trending north and south. 

The total annual rainfall as measured at Colville 
ranges from 16 to 20 inches, and about two-thirds of this 
falls during the winter season. The average annual 
snowfall at Colville is about 40 inches, at Northport about 
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58 inches, and at Spokane 37.5 inches. A factor of note 
is the large number of clear days during t]1e year. 

The average temperature for the coldest months of 
the year at Colville is 21 .9° and at Spokane 26.7°. That 
for the warmest month is 68.1 ° at Colville and 68.8° at 
Spokane. The highest temperature recorded at Colville 
is 103n and the lowest -29°. These extremes ai·e un­
common. 

The folfowi11g table records the climatic data for some 
of the mo1·c important stations wilhin the county : 

.9 .,._ .. C::o 
"" .:: . "' -.:: .9 A 

~C::t "' .: 
iob g 
A 6 

----11-------------------
Colville ...... l ,ow 10A 01 1:18 G4 1&1 GS.1 21.0 Jun~ 8 Sep. 7 94 

Norlh))ort ... 1,S.~ 68.0 117 1!?0 1107 188 67.5 21.2 June ll 

Lour!!? .. .. . . 1,G« 62.0 .... . .. . 16'i OS 112 .. .. .. . . .. .. May 4 

Sfp, 9 90 

Sep. 11 180 

INHABITANTS AND 11\'DUSTRJES. 

The larger part of the population of the county is 
dependent upon agriculture and mining. The earliest 
settlements within the county were made b)T the Hmlson 
Ba? Company near :Marcus in 1825. Until 1 55 their 
interests were largely- a. bunter· aud trappers. Shortly 
after the disco,·e1y of gold in California p1·ospectors ex­
tended their explorations far and wide and soon spread 
over po1·tions of Stevens County. In 1859 Fort ColvilJe, 
situated about three miles northeast of Colville, was built 
for protection to the settlers or the region from the 
Indians. Later on, home seekers came into this .region 
and settled Lll t11e lal'gcr valleys. Tbe most active settle­
ment began after the opening- of the reservation. 

The pTcsent population of U1e county is approximately 
25,279. It is scattered but for t11e most part confined to 
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the larger and more accessible valleys such as Colville 
and Columbia. The more inaccessible districts -vvithin 
the mountainous areas are sparsely settled. 

The central portion of the county is connected with 
Spokane by the Spokane Falls and Northern Railway, a 
branch of the Great Northern Railroad, which enters the 
county from the south at Clayton and follows Colville 
Valley to Marcus where it branches. One branch follo-ws 
Kettle River northward into Canada and back to Re­
public and the other continues up the Columbia River 
to Northport and thence on to Nelson, in British Col­
umbia. No railroads at present exist along the Co1umbia 
River valley from Marcus southward to Lincoln County. 
This valley is served by long established mail and pas­
senger stage lines which run from Myers Falls on the 
north to Davenport in Lincoln County on the south. At 
both terminals tlrny connect with the railxoads. Three 
well constructed state roads cross the Hucklebeny Ivioun­
tains and connect the towns along the Columbia Rivel' 
valley with the raihoad along Colvi11e Valley. 

A.luong the more important towns is Colville, the 
county seat, with a population of 1,800. It is situated 
i11 the central portion of the county in Colville Valley. 
Northport, with a population of 2,000, is situated 011 the 
eastern side of Columbia River a.bout seven miles south 
of the international boundary. The Northport smelter 
is 1oca ted in this town and employed during th0 year of 
1917 about 400 men. It is also a central point fo r tl1e 
distribution of supplies to the surroundtng mining camps 
and farming districts. Chewelah, with a population of 
1,600, is the third largest town in the county and is sit­
uated in Colville Valley, about .22 miles south of Colville. 
It is also a base of supplies for several near-by mines as 
well as a large agricultural district. The town of :Marcus 
is situated at the junction of K ettle and Columbia rivers 
and has a population of about 500. It is the junction of 
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Characteristic Topography along Columbia River between Daisy and 
Kettle Falls. 

the Republic and Nelson branches of the pokane Falls 
aud Northern Railwa~, . 

Other smnUer tow11. or considerable importance are 
Addy-, Blue Creek, Myers ~'alls, Valley, Springdale aud 
Loon Lake, all of wlrich al'e situated along- the Line of the 
Spokane Falls and Northern Railway in Colville Valley. 
At Claytou, al the southeastern botmdary of the county, 
there is an important brick nncl tcrn;1-cotta plant. 

Orient, situated in the Kettle RiYeT Yalley, is a dis­
tl'ihution point for the surrounding mining and farming 
district. Kettle li'alls, Dais~r, Gifford, 1Im1te1·s and Fruit­
land are the more important towns along the Columbia 
River ,·alley. 



DESCRIPTIVE GEOLOGY. 

GENERAL STATEMENT. 

The rocks of Stevens County for purposes of descrip­
tion may be divided into five main groups. They consist 
of a very thick series of apparently conformable meta­
morphosed sedimentary rocks whose geologic age cannot 
be definitely determined because of total lack of fossil 
evidence. There are very large areas of batholithic igne­
ous rocks of acidic and intermediate composition. A 
third group consists of a thick series of lavas, tuffs and 
inte1•bedded irndimonts of Tufogozoic aud Tertiary agm:. 
The fourth division is composed of acidic and basic in­
trusive dikes of probable Tertiary age. The fifth group 
consists of horizontally-bedded Quaternary deposits of 
poody consolidated sands, gravels, clays and silts of gla­
cial and fluviatile 01·igin. All of these have been subdivid­
ed into 38 separate units for purposes of description and 
mapping. The boundaries of these units as l'eprcsented 
upon the areal geological map accompanying this report 
are in ma11y places very .indefotite. The data upon which 
the contacts have been arbitraril.v drawn is open to vary­
ing interpretations a:nd futru-e field studies may result 
in modifications not only in the locations of the coutacts 
but also in the grouping of the several divisions of the 
metamorphic series. 

SEDIMENTARY ROCKS. 

Approximately three-fifths of the area of Stevens 
County is composed of metamo1·phosed sedimentary 
rocks. These have bee11 invaded and in many pla,ces 
greatly disturbed by batholith:icmasses of granite, syeujte 
and granodiorite. The metamorphosed sedimentary 
rocks consist of quar tzite, argillite, calcareous argillite, 
slate, limestone, dolomitic limestone, and schist. These 
types often show g reat variations withu1 themselves and 
they occur as rock outcrops in those areas of both low 
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aud high relief although they are more common in the 
rugged mountainous districts. This is largely due to the 
fact that they ha,·e re~isted erosiounl agencies much m01·e 
officientlr lhan the granite mnsses. Large a1·eas of the 
county arc hcavil:v co,ered with thick deposits of glacial 
drift and deep layers of soil so that wide stretches of 
the mctarnm:phic rocks arc concealed. Throughout tho 
larger 1m1·t of the county the metamorphic sedimentary 
rocks have a preYailing strike which ranges from a north­
erly to a northeasterly direction. The usual dip is per­
sisteutly to the W<'St and nortl1wesL and averages great('r 
than 45". 1'he litliologic differences ill the several units 
of this metamorphic series are usually not sufficient to 
render their distiuction eaS)' over wide distauces. No 
fossils of either aI1imals or plants ha,~e been collected 
from any of the metamorphic rocks within the couut? 
although frag111c11ts of such 11am been reportecl from a 
single locality. Neither cro. ional nor angular uncon­
foJ·mitics have been defu1itel;~ <letcrrni11e<l nt any place 
witl1111 the county. 'Jlhe total absence of fossils, uncon­
formitics, and litbologic characteristics or a clefinito 
nature ru1ywhere within this tllick scri<'s of metamor­
phosed sediments renders its separation inlo formatio11s 
of defo, ite geologic age almost impossible. 

For pnrposes of description in this report the writer 
bas been compelled to rely upon the cYidcncc obtained 
by mapping the several lithologic units and an attempted 
interpretatiou 0£ the geologic structure for subdividing 
this enormous thickness of sediments. The thickness 
which would result from ilic assumptiou that these meta­
morphic rocks consisted of a conformable monoclinal 
series of persistently westerly dipping strata occupying 
an area as wide as· the county would be abnormal and 
even impossible. The explanation must be sought in 
terms of apprnximate strike faulting or in a series of 
parallel overturned folds. The possibilities for interpre-
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tation un<ler these conditions will be discussed in the fol-­
lowing pages. 

Considerable evicleucc exists for believing that the 
metamorphosed sedimentary rocks of Stevens County 
belong to a group and lie in a . eries of north to north­
easterly trending overturned folds which have been 
deeply trw1cated by erosion. The axes of some of the 
folds arc believed to be plunging and the structure as a 
whole is complicated by obscure faulting. 

For purposes of description and mapping the meta­
morphosed sedimentary rocks of the county have been 
divided into 21 separate m(lmbcrs. Eleven of these mem­
bers, viz., the Deer Lake argillite, the Eagle Mountain 
quartzite, the Stcnsgar dolomite, the Deer Trail argillitc, 
the Addy ri.unrt?.ite, the Chewelah a rgillite, the Old Do­
m_jnion limestone, the Colville quartzite, the Clugston 
limestone, the -:\[ission argillite and the Northport lime­
storn~, arc bcEeved to constitute a stratigraphic series 
in cquence from base to top as 1i tcd. The remaining 
ten members, viz., tbe Deep Lake arg·illite, the Republican 
Creek limestone, the Lead Point argillite, the R ed Top 
l imestone, the Fish Creek argillite, the Cedar Creek argil­
lite, the Boundar.v argillHe, the undifferentiated quartz­
ite, tlie 1mcliffe1·e11tiate<l limestone and the undifferentiat­
ed argillite, have been distiJ1guishccl solely for description 
and mapping. Their correlation with the other eleven 
members is very indefin ite although they presumably 
con-cspond to the upper portion of foat series. 

MIDTAMORPITTC SF:DillU-:N'rARY F'ORM.\TTONS ~ 
BRITL"lH CUL1JJ),JBIA AND IDAHO. 

I nvestigations of considerable extent have been made 
h.\~ several wTiters on the geology of adjace11t areas in 
British Columbia, Idaho nnd Montana. The problems 
which t]1e.v- have bce11 compeUe<l to ·consider an in many 
r espects similar to those encounter ed in Stevens County. 
The rock mas~es have been divided into several groups 



Tl1e Jli11.,,ral R esources u/ Stevens County 41 

or formations and tentati,·e correlation tables have been 
0011structed. These writers frankly state that before 
any definite agreement can be reached as to the exact 
jnterprctaLl.on or conelation of these rocks much more 
stratigraphic work will be required ancl if possible some 
definite palcontologic lmowledge must be obtained. In­
somuch as the key to the dean ite solution of these p1·ob­
lems docs not apparently exist in lhe area under investi­
gation it becomes necessin-y to draw upon the results 
which have been obtained from studies in other nearby 
areas and utilize such suggestions as they may offer on 
the prnhlems at hand. 

Dr. R. A. Daly,i in his report on the geology along the 
forty-ninth parallel bas summarized the work of earlier 
writers as well as his own and has co11structed a rather 
comprehensfrc correlation tahle of the formations in the 
Cordillera. '£his includes not only the f01-matious en­
countered along the inteniational boundary but also those 
a.t some distance to the north in British Columbia and to 
the south in Washingto11, Idaho and i\fontana. 

'J1l10 oldest forma1 ion r<>cognized in the boundary area 
has been <.1esignal0d as U1e Priest Ri,7er tcrrai1e. It is s 
g1·oup of high!~· metamorphosed sed imc11fa ry rocks in 
whic1r fossils are entirely absent. The series is ex-posed 
on the forty-ninth parallel in northern Idaho and western 
M outana. The estimate of the thickness of this sei-ies is 
rather uJ1certai11 but it is believed to be at least 1 ,000 
feet. FartLcr to the ·west along lhe 11ortl1crn botmdary 
of Idaho and Pend OreiUe County in Washington is a 
very thick series of quartzite, phyllites and conglomerates 
which hnve been named the Summjt se1·ics. This ser ies 
possesses a total 1h iclrness of over 32,000 feet and its 
base rests uuc011formablr upon the older rocks of the 
Priest Rh'er tcrrane. 

(~) Dnly. R. A., Geolo1n• oc Lhe K orlh Amerlcnn Cordillera 11l the Forly-
11l11th Parallel. l)pp,utnwnl or i\llnPs, Geologlcnl Survey or Canada , Memoir 
No. 3S, p. 179, 1912. 
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The several member s of the Sununit eries stand 
nearly vei·tica l and have a northerly strike. A portion of 
the series crosses into the easter11 part of Pend Oreille 
County, on the eastern side of Clark Fork. 

T o the west of the Summit sm:ies, as e:\-posed along 
the forty-ninth parallel, is a group of quartzitcs, am­
phibolites, argillites, ancl marbles which have been desig­
nated as the P end Oreille group. Field studies show no 
apparent unconformit,r between the base of this group 
and the top of the Summit series but rather a possible 

gradation from one to the other. The Summit series 
apparently clips down to the west beneath the overlying 
P end Oreille gToup. The Tocks of the latter gTOup occur 
along the forty-ninth parallel as far west as a point four 
miles west of the Columbia River. From the inter­
national boun<l:ny they cross into SteYens County. io 
fossils oE any type have as yet been found wilhin the 
Tocks of this group. They lie in a. zone of intense de­
formati.on and crushing and arc in many ways difficult to 
distinguish from the older Sununit series. Because of 
their lithologic imilal'ity to the Cache Creek group of 
British Columbia which upon paleontological e,ridence is 
of Carboniferous age, the r ocks 0£ the P end Oroille group 
are ten ta ti vcly correla tecl with the P e1msylvanian divi­
sion of the Carboniferous. It is suggested, however, that 
the lower schists may include sediments of any age from 
the Carboniferous to the Silurian inclusive. 

On the western side of the Columbia River the strata 
of the P end Oreille group pass beneath the Yoluminou!) 
series of lavas and tuffs which have been named the Ross­
land Volcanic series. This seTies of volcanics extends 
along the international boundary for a distance of one­
half of the width of Stevens County. This series has been 
r eferred in age to the Triassic and Jurassic but may 
include also lavas of Tertiary age. 
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Tbc Priest Rjvcr terraue, the Summit series, the 
Pend Chei Ile g-roup and the Rossland Volcanic series 
ha\Te all hecn cut b)- <likes and hatholithic masses of 
granite, syenitc, granoclioritc, dioritc and gal)bro. These 
will be <liscussccl later i11 connection with llie igneous 
rocks. 

~'rl,J\~1!:NS smHI•}~. 

Distrihution. 

The formations which lrnve been mapped br Daly 
along· Uw rorty-n:i1ith par::illel aml whieh 11.we hN•n cleRig­
t1nf-ed as the Priest River tcrrane and the Summit series 
do not extend as far west as Ute northeastern corner of 
Rtc\·<'ns Comity. The~~ strike approximatclr uorth and 
pass from British Columbia into 1claho and the ec1st­
crn portion oC Pcn<l Oreille County. It is possible UrnL 
certain members of the Summit series may- some distance 
south of the ii1term1tiom1l botmch117 swing nr01111d in <'l 
more soutbw·csicdr direction and enter the cast . i<lc of 
Stc·rens County. If they did so at one time the~· lwvc 
sine.c hccn cut off b~· 1nrge areas of batholi.Uric granite 
which constitute the prevailing· fonnation along tlic east­
ern portion of the county. 

'J'be roclrn of the Pend Oreille group extend from 
British Columbia into the northea. tern part or Stevens 
County where they constitute the upper portion ol' lb~ 
extensive hclt of mcinmorphic scclimcntarr rocks which 
are show11 upon the areal geologic map accompaurin~ 
this i-cp0rt. The lower portion of the great S<'ri0s uf 
1nctamorphic rocks exposed in the county may be oldt>r 
than tl1c oldest of the Pernl Oreille group as describecl 
in British Columbia. If so, there is no eviclcnce at p1·cs­
cnt ,n-ailahle to <letermine just wh.icl1 members in Stevens 
County may he tbe equivalent of the basal beds in British 
Columbia. Under lhese conclitio11s an attempt to corre­
late the entire series of metamorphic rocks in tJw couut,~, 
with thr t~-ve Pencl Oreille group of British Columbia 

-3 
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would be misleading. There appear to be no evidence 
which would warrant r egarding the rocks of the Summit 
series a. the equivalent of any portion of U1e metamor­
phic series in Stevens County. Until more definite evi­
dence is secured it would seem the ·wisest policy to map 
and de. cribc the several lithologic units which can be 
distinctly recognized -within Stevens County under sepa­
rate names. Later when more information is available 
it may be pos ·ible to place each of these members in its 
place in the column as already established in British 
Columbia. In this report the entire series of metamor­
phosed sedimentary rocks which are exposed within the 
county are ten ta f-i,1ely grouped und9r thi;i name "Stevens 
Series." The upper members of this series are the equiv­
alent of the Pend Oreille grot1p of British Columbia, and 
possibly of upper Paleozoic age. The middle a ud lower 
1ucmbers may represent the middle and lower portion of 
the Paleozoic. 

The rocks of the Stevens Series extend from the 
northeastern limits of the county at the forty-ninth par­
allel as a broad belt i.n a southwesterly direction aucl com­
prise the larger part of the western bvo-thirds of the 
county. In the northwestern corner of the county they 
pass beneath the lavas and tuffs of the Rossland Vol­
canic series. In the southern and southwestern parts of 
the county they also pass beneath the Tertiary lavas ancl 
tuffs which are a northern extension of the great volcanic 
series of the Columbia Lava platP.au. In the eastern 
third of the county they have been invaded by a very 
extensive granite bathoLith aud have long since been 
removed by erosion. They are absent also in the north 
central portion of the county just south of Columbia 
River ,,·here they have been eroded from a large under­
lying mass of granite. In many places the sel·ies has been 
intruded by small masses of deep-seated rock as well as 
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by dike rocks having a ·wide i-ange in chemical and min­
eral composition. 

l ;ithology. 

The rocks composing the Stevens group consist of 
quartzites, argillites, phyllitcs, schists and dolomitic lime­
stones. TJ1e quartzites ,-.ary iu color from pure white 
to yellowish-brown, gxa)~ish-brown, clatk gray to black. 
They range in texture from a white quartzose and vit­
reous texture to a medimu-gi:ained and e,en conglomer­
atic condition. Often they pass into a schistose phase 
where they may he classed as a quartz-mica schist.. As a 
rule the larger belts of quartzite are rather persistent in 
character for considernble distances along their strike. 
Many times, however, they graduaUy grade over into a 
schistosc phase or split into alteTnating belts of quartz­
ite and schist. 

The argillites occur as narro,,· bands interstratified 
with the quartzites, schists and limestones 01· as well 
defined belts of great thickness and persistency. They 
var)' greatly in their physical appearance in cli£ferent 
parts of the county and range in color from a light gray 
to a dark gray or from a greenish-gray to a black. In 
composition they arc often 1·ich jn caJcium carbonate so 
that they may be designated as a calcareous argillitc. 
Othcn· phase. of the argillite aTe fine-grained and xe­
semble slate, but in some cases pass into black carbona­
ceous shales or slates. Some types grade into a. quartz­
mica schist au<l are localJy Teferred to as" silver shale." 
Some of the phases are typical phyllites and become 
highly schistose and crumpled. 

The limestones range from pure white massive rocks 
to light am1 dark bluish, and from Teddish-gray to black. 
They- vary in composition from pure lin1est011e to argil­
laceous lirnestoue ru1d to calcareous argilliies <lependeut 
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upon the ratio of the lime components to the argillaceous 
content. In texture they vary from a massive crystalline 
condition to a banded and even schistose phase. :Many 
of the limestones contain varying amounts of magnesium 
carbonate and even pass into true dolomites. As a result 
of more or less intense metamorphism they arc crystal­
lil1e and even in some cases pass into marble. 

The several divisions or stratigraphic members which 
have been grouped under the Stevens Series are entirely 
nonf os iliferous. The presence of extensive belts of dol­
omitic limestone interbedded with the argillites and 
quartzites indicates the probable deposition of sediments 
in an extensive arm of the ocean -which covered this part 
of Washington and parts of British Columbia during the 
later Paleozoic. The alternation in chnraoter of the sedi­
ments from the coarse sandstones to the .fine shales and 
limestones suggests probable deposition upon a sea Aoor 
which was undcl'going some oscillation but wbich was 
predominantly shallow. 

Struct,u·e. 

"Wherever the several members of the SteYens 'cries 
are eA-posed within the county tliey possess a nearly uni­
form north or northeast strike. The dip is prevailingly 
to the west or 11orthwest. At :fil'st glance the structure 
would seem to indicate the e:x:istence of an enormous 
anticlinal fold made up of a group of coufol'mable sb:ati­
graphic units ·with the members of the Stevens Series 
comprising the northwPst limb of the arch. Oonsideri.ng 
the width of the belt occupied by the Stevens Series it 
would be necessary to assume a thickness of over 20 miles 
for these sedimentary beds. The quru:tzite formations 
as a rule constit.ute very definite stratigraphic units. An 
examination of the areal distributio11 of the quartzite 
belts shows them to curve and in some instances to form 
horseshoe bends. The argillite and limestone belts con­
form ,7ery closely to the curving of the quartzite belts. 
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Three possible suggestions may be offered as an ex­
planation of the structure and areal distribution of these 
belts: (1) 11hey may be im·olved in an extensive mono­
cli11al fold in which the entire series of strata are dipping 
to the west; (2) The several stratigraphic units way rep­
resent a repetition of the same beds <lue to strike faulting ; 
(3)All of the stratigraphic members of the series may be 
invol\'ed in a number of overturned and pitching auti­
clinal aud synclinal folds. 

The enormous thickness of oYer 20 wiles which would 
have to be assumed on the basis of a great monoclinal 
fold would render thi s explnnation impossible. Further 
it wou]cl not account for the reverae curving of the strati­
graphic belts. I f the strike faulting were offered as an 
explanation the continuity of Uie horseshoe curves of the 
belts would not be as complete as it appears upon the 
map. The cur-ve<l relations of the belts at once suggest-s 
pitching anticlines and synclines whereby the strike of 
the beds cun-es at the nose of the folds. The persistent 
westerly dip of the beds indicates that the folds have 
been overturned. The amount of overturning varies 
greatly an<l as a rule tl1e strata of both limb assume an 
nngle of about 45° OT less. In some places the clip of 
both limbs is vertical. Beginning with the top, the strati­
graphic divisions of tho Stevens Series, wilh the approxi­
mate thic"kness of e:-ich formation, is as follows: 

Feet 
NorU1port limPstone . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . 3.000 
1\Usslon argllllle .. .......... , .. . .............•... 12.000 
Clugston limestone . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . • 1.~00 
<""oh• ille Qnartzfte • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • 6.000 
Old Domin loo limestone .••....... .... .• , . .. .. ...... 1,500 
<'hc-welah are:lllllc . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . ~.ooo 
Addy c1uru·tzlte . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . • . 8.000 
Deer 'l'rnll argllllle ............... • ...... , . . . . . . . . . 3,0()0 
11:agle ~lountaln qua.rlzHe....... ......... .......... 1,200 
Deer Lake nrg flllte .......... . .... . .. . , . . . . . . . . . . . . ,r,ooo 

Total ... ... ................ . ...........•••.. . ·12,900 
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The stratigraphic positions of the following membel'S 
of the Stevens Series are uncertain : 

Feet 
Deep Lake a rglllitl .. . .. . ... . . ... . ................ . 2,500 
Bounda ry Mgill lle ... ... .. . ...... . . .. .............. 4,000 
Fish Cree l{ argillite . . ...... . .... . .. . ..... . . .. .....• 1,500 
Lead Point arititlite .. ...... . .... . .. • ............... 2,200 
llepublican Creek limel!tone . . .... . ........... ... .. .. 1,200 
Cedar Cret>k arg-lllite . . ....... . .... . .............. 2,500 
R ed Top limestone . ..... . ... ... .. . ... . .. .. .. . .. . ... 1,000 

Deer Lake A1·gillite. 

Distribiition,. The Deer Lake. argillite occupies a belt 
in the east central part of the county varying from two 
and one-half to three miles in width, with a northerly 
trend for a. distance of 22 miles. The southern end of 
this belt terminates about one mile south of Deer Lake 
in T . 30 N., R. 4J E. Its noTthern limits aTe in the north 
part of T. 33 N., R. 41 E . I ts eastern limits are de­
termined by the contact of the Loon Lake granite. On 
the west it lies in contact with the Eagle Mountain quartz­
ite. The rocks of this formation occupy an approximate 
area of 4-8 square miles. The argillaooous qua.rtzites out­
croppi11g upon Grouse Mountain in the central part of 
T. 30 N., R. 42 E., are probably a part of this formation. 

Lithology. The rocks which have been designated as 
the Deer LaJw ru.·gilli te, in l'eality comprise interbeddcd 
quartz-mica schists, dark gray and grayish-brown quartz­
ites as well as argillaceous slates. The latter phase pre­
vails. The subordinate quartzites and schists occur in 
bands varyii1g in width or thickness from two or three 
feet to over 100 feet. 

Excellent e:gposul'es of these rocks occur along t he 
nol'th shores of Deep Lake. To the east of the lake in 
sec. 10, T. 30 N ., R. 41 E., the rock is pTevailingly a mas­
sive medium-grained argillaceous quartzite which forms 
bold outcrops and which upon close examination exhibits 
a wcll-defi.ne<l banding which often is schistose. The l'OCk 
grades from a typ ical dark gTay quartzite to a light gray, 
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slaty Ol' schistose quartzite. Along the shores of Deer 
Lake the rock is a banded, indurated sandstone interbed­
ded with thinly bedded argillaceous shales and slates 
which show some silicification. The quartzite phases of 
the formation are much fractured and often filled with 
minute intersecting stringers of quartz. 

Str1.lCtui-e. The several members of the Deer Lake 
argillite have a prevailing north to northwest strike and 
a west to. southwest dip . While the belt as a whole as­
sumes this structure, yet, there are examples of minor 
local buckling a11d twisting which are entirely subordinate 
to the predominant structure. About three miles east of 
Jump-Off-Joi:} Lake in sec. 33, T. 31 N., R. -U E., at the 
western edge of the argillite belt tlte local strilce is N. 20° 
E ., and the dip 55° N. W. Near the west end of Deer 
Lake the strike averages N . 5° E . and the dip 38° N. W. 
At the eastern end of the lake neal' the granite contact 
the sfrikc is N. 45° W . and the dip 45° to the southwest. 
The average strike for the rocks of this belt is approAi­
mately the same as the strike of the area of the belt itself, 
that is, about N. 15° W. The av-erage dip for the belt is 
about 35° to tho west. 111 a few places the strata are 
standing nearly Ye1·tical. 

The eastern portion of this belt Ues along an intrusive 
contact with the Loon Lake granite. Apophyscs and 
dikes from the granite extend into the argillitos, but as a 
Tule the contact relations are obscure or more often cov­
ered with gla.cial <lrift. The western portion of the belt 
lies with apparent conformity beneath the Eagle Moun­
tain quartzite. It is possible that the Deer Lake argillites 
jn reality, stratigraphically, are above the Eagle :Moun­
tain quartzite and lie in their present position as a result 
of a pronounced overturned fold which has been eroded to 
its very core. The argillite belt may be a greatly com­
pressed overturned synclinal fold. :No evidence was ob­
tained by the writer in the rather hurried reconnaissance 
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of the Teg'ion which would thl'ow any definite light upon 
this subject. 

Eagle Mountain Quartzite. 

D,istribitlion. The Eagle Mountain quartzite is named 
from its occurl'ence on Eagle Mountaiu about five miles 
northeast of Chewelah. Thi quartzite occupies a belt 
on the eastern side of Colville Valley and trends nearly 
north £or a distance of about 34 miles. On the north it 
is cut off by the Loon Lake granite in the northern part 
of T. 33 N., R. 41 E. It extends southerly through Old 
Eagle Mountain persistently to a. point bvo miles east of 
Jump-Off-Joe Lake in sec. 32, T. 31 N., B. 41 E. To the 
south of thi locality it ha been di SQcted by the Loon 
Lake granite and appears only in r esidual exposures pro­
jecting through the (~uaternary glacial drift. Tho most 
southerly r ecognized exposure of this qual'tzite is about 
two miles south of Springdale. The width of the belt 
-varies from 1,500 feet to about one mile. Its outcrops 
embrace an area of about 10 sciuare miles. 

Litlwlo,gy. The outcrops of this quartzite constitute 
exceedingly bold and rngged topographic features. The 
rock is typically- a hard massiYe crystalline to Yitreous 
quartzite 'Which breaJ{s ·with au angula1· to conchoidal 
fracture an<l clc,·elops extensi rn talus slopes along the 
slopes of the mountains. In places, fornly divided white 
mica has been developed in the rock so that locally it 
becomes schistose. The color is prevai1ing ly a grayish­
wh.itc which grades into a g;rayish-yello"t and ~rellowish­
brown. The belt is sufficientl~· homogeneous to constitute 
a definite lit.hologic unit but of a cluiracter very difficult to 
distinguish from the Addy or Colville quartzite .. 

Stnwt,ure. Original bedding planes axe sometimes 
fairly defined so that the strike of the formation can be 
ascertained. Commonly, however, it j g too massive to 
make a defin ite determination. The strikes observed are 
parallel to the trend of the belt which is almost due north. 
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The dip appears to be vertical but at many places as on 
Eagle }.fountain it dips to the west at an angle of approxi­
mately 40°. It is probable that the frue average <lip of 
the formation is less than 40° although locally it stands 
Yertical. r:rbe wester-ly clip may he the result of complete 
overturning. It lies in apparm1t conformity beneath the 
Chewelah argillites. It may be the eastern limb of the 
CohTille Valley syncline and constitutes llio eastern ex­
tension of the Addy quartzite. Ji so, the Addy quaxtzite 
has greatly decreased to the east. 

Stensgut· Dolomite. 

Di.st1·iJ;iition. The Stensgar dolomitic limestone oc­
cupies a rather persistent narrow belt not over 1200 feet 
in width aucl h·cncling in a northeast direction for about 21 
from its occmre11cc on Eagle 1\Iou.ntai:u (1 bout five mi !es 
northeast of Chewelah. This quartzite occupies a belt 
trends approximately S. 33° vV. and terminates on the 
weste1·n side of the crest of the Huckleberry ::Olountains 
about three miles sot1th of Turk in sec. 14, T . 29 N., 
R. 37 E. The belt lies parallel to the trencl of the Huckle­
berry i\Iountailis arnl upon their eastern slope near the 
crest. 

L-ithology. This belt varies g1·catly in appearance 
and composition along its strilrn. TnJically it is a 
slightly band<'cl to massive grayish-white to pure white 
crystalline limestone which upon analysis contains large 
and varying quantities of mag·nesiu.m carbonate. In 
some places the magnesium carbonate content increases 
to such an extent that the rock becomes an impure mag­
nesite and as such is commercially mined or quarried. 
The dolomitic phases of the rock are usually fine-grained 
ai,d crystalline. They Yary in color from a pinkish to 
bluish and reddish-gray dependent upon the relative 
amounts of such impurities as iron which are pTesent. 
Intersecting joint seams are common and often along 
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these there has been secondary leaching. In several 
localities the dolomite locally grades into magnesite of 
v·arying degrees of purity. It is often impossible to dis­
tiJ1guish between the commercial magnesite and the im­
pure or dolomitic phases of it by an examination with the 
eye. A chemical analysis is required to separate these 
varieties. 

The magnesite varies greatly in physical appearance. 
Some varieties are very coarsely crystalline and are com­
posed of aggregates of crystals whose diameter is as 
great as one-fourth of an inch. They grade from this 
condition down to those varieties where the crystals are 
extremely minute. Many times the :fine-grained massive 
dolomites are minutely fractured and along the fracture 
planes there are belts of magnesite ranging from a frac­
tion of an inch to over one inch· in width. Other speci­
me11s show individual crystals of magnesite spotted at 
random through the matrix of dolomite. This latter condi­
tion often shows an increase in the proportion of magne­
site crystals until the bulk of the rock is entirely made up 
of magnesite. 

In those localities where magnesite is entirely absent 
the dolomite sometimes grades over into a calcite contain­
ing only a small per cent of magnesium carbonate. There 
is a complete grndation from theoretically pure dolomite 
to pure limestone or calcite. 

In some localities the limestones have been locally 
silicified so that jt becomes djfficult to distinguish between 
them and the massive quartzites. 

Str·ucture. The Stensga1· dolomite lies with apparent 
conformity upon the Deer Trail argillite. Also overly­
ing it with apparent conformity are argillites and quartz­
mica schists as well as calc..1.reous argillites which are 
grouped with the Deer Trail a.i·gillite formation. The 
Stensgar dolomite member thus becomes a well defined 
stratigraJJhic unit interbedded with the Deer Trail argil-
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lite. It, along· with the argillites, possesses a predomi­
nant dip to the noi·thwest at an average angle of 35°. 
L ocally, it may stand nearly vertical as ·well as lie nearly 
flat. It is buckled in places and locally defo11ned so that 
the shucture is difficult to solve, but the predominant 
structure conforms to a general northeast strike with R 

westerly clip which averages 35°. It may lie in the 
western "Limb of an overturned anticline. 

Deet· T1·ai l a,.,gilJUe. 

Distribution. The area which has been mapped as 
the Deer Trail argillite lies in the central portion of 
Stevens County and occupjes a broad belt lrnviug an 
average width of three miles and trending in a north­
easterly directjon for a distance of about 20 miles. It 
passes diagonally through Tps. 29, 30 and 31 N. and Rs. 
37, 38, 39 and 40 E ., and embraces an area of approxi­
mately 60 square miles. It lies along- the eastci·n slopes 
of the Huckleberry Mountains and reaches the summit 
to the south in the region of Cedar Canyon. 

Lithology. This group of metamorphosed, sedimen­
tar)_, rocks which has been designated as the Deer Trail 
argillite embraces argillites, calcareous argillites, phyl­
lites, quartz-mica schjsts, narrow ba11ds of limestone and 
small discontinuous bands of quartzite. Argillites and 
quartz-mica schists are the most abundant. They com­
monly show g-ood bedding planes and the planes of schis­
tosity when developed are nearly always parallel to the 
bec1cling planes. ·where the strata show considerable 
buckling and twisting the schistosity planes are diagonal 
or even at right angles to the bedding. The quartz-mica 
schists range in color from a light to dad,: gray and are 
thinly laminated. The argillitcs YaTy in color from very 
dark gray to a brownish-gray. Seldom do they appear 
to be distinctly ca.rbonaceons. They are, however, often 
calcareous and locally grade over into limestones or dolo-
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mitic fonestones. The quartzite bands which aro inter­
bedded with the argillites are seldom over 20 feet in 
thickness and apparently are not continuous for great 
distances. They axe not the massive white types such as 
the Addy and Eagle ilfountain quaxtzites but rather have 
a dark gray color and are somewhat schistosc or slightly 
argillaccous. 

Structure. Much of the area involving· the Deer Trail 
ar0illite ·is coYered with deposits of glacial drift. Suffi~ 
cient expo ures are available to definitGly determine tho 
prevailing strike and dip of the formation over the entire 
belt in which it occtll'S. The strike of the formation aver­
ages N. 33° E. with a dip ranging from 20° to 88° to 
the northwest. Probably the average dip is about 40°. 
Locally the strata have undergone considerable bucklin~ 
and distortio11 so that in places the shiko is nearly east. 
Although the belt of this formation is nearly thne mile 
in width yet tlie dip is prevailingly to tlie we t and north­
\\Test. It is believed that these strata are involved in a 
sharply compressed overturned anticline. The quartzite.­
e}..-posed on the eastern side of this belt on Empey Moru1-
taiJ1 lie apparently unconformable beneath the aJ:giUitcs, 
and the Addy quartzites on the western side of the belt 
1·cst in apparent confornlity above them. It is probable 
that both of these quartzite belts are the Addy quartzite 
and represent the two limbs of the overturned anticline. 
The -axis of the fold has th.us been deeply cut into by 
erosion so that the older Deer Trail argillites arc now 
exposed. At the north end of the argillite belt, to the 
north of Brown's Lake, the quartzite of the west side or 
the belt appears to swing around and connect di rectly 
with that on the eastern side. The region in the vicinity 
of Brown's Lake is apparently the nose of a northeasterly 
pitching ove1-turncd anticline. In the southern portion of 
the belt the planes of schistosity in the more heavily meta­
morphosed argi.llites nre approximately parallel to the 
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bedding· planes. To the north in the Yicinity of Brown's 
Lake near the nose of the anticline they are transverse 
aud e,·cn at right angles to the be<l<ling planes. To the 
north of Brown's Lake the bedding planes are more 
nearly east and west with a northerly dip. ]farther south, 
the planes of schistosity arc parallel to the prevailing 
strike. 

To the northwest of 13row11 's Lake basic igneous intru­
sions ha\·e disturbed the strata and some rather comple),.. 
faulting on a minor scale seems to exist. In tracing the 
ai·eal extent of the formations in this region there has 
been lliore or less generalization. 

Addy Qmu·tz ite. 

Distribi1l ion,. The Addy quartzite is one of the most 
extensively developed formations ·within the countr. It 
constitutes the crest of the maiu portion of the Huckle­
berry l\fountains. It crosses Colville Valley uorth of 
Chewelah and forms the high rugged mountains soufo of 
Little Pend Oreille River. Its southern limits are about 
three miles south of Tnrk at the south end of the Iluckle­
berry l\Iountains where it fo1·ms a nanow belt about b.vo-
1.hirds of a mile in width. lt has been cut off by a large 
intrusi,·e area of granite. To the north it graduaUy 
,vide11s and jn T. 32 N., R. 39 E., it is more than SL"'{ miles 
wide. Here it forks and the weste111 branch trends about 
N. 10° W. where it forms the ma.in part of Dunn Moun­
tain. The eastern branch crosses Colville Valley between 
Chewelah and Addy where it forms an area ovcl' seven 
mi les ,viclc. In the southern parts of T. 34 N., Rs . .J-0 autl 
41 E., it is terminated by an extensive bailiolithic intru­
sion of lhe Loon Lake granite. About six miles west of 
ChewelaJ1 an arm of the mass turns and extends southerly 
as far as Empey 1Hotmtain in 'I' . 30 N., R. 39 E . To the 
south and east of Empey :i\f ountaiu it passes beneath 
extensive flows of the Camas basalt. The Addy quartzjte 
embraces an area of approximately 150 square miles. 
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Lithology. The Addy quartzite consists predomi­
nantly of massive, bard, crystalline, light-colored quartz­
ite. Associated with it in subordinate amounts are belts 
of quartz-mica schist, highly metamorphosed banded 
slates and well banded quartzites with much white mica 
developed. The pure white quartzites ate composed 
almost entirely of quartz grains which are cemented to­
gether by crystal line intergrowth. These rocks are ex­
ceedingly hard and constitute rugged topographic fea­
tures. When impurities such as iron oxide are present 
the rock becomes ye11o\vish-gray and sometimes grayish-
brown. Sometimes the quartzite is dark gray or nearly 
black in coloi: and shows excellent bedding planes. In the 
vicinity of Addy the hard massiYe phase grades over 
into inte1·beddcd quartzites and argillites altemating in 
sequence. The alternating bands vary from a few inches 
to several feet in thickness. 

Striichire. The quartzite exposed along the southern 
portion of the Huckleberr y l\Ionntains is belie,cd to con­
stitute the western arm of an overturned anticline. The 
quartzites southwest of Chewelah and on Ernpc~' Moun­
tain presumably form the eastern limb of the anticline. 
The quartzite bas been r emoved from the axis of the fold 
so that the underlying Deer Trail argillites are exposed. 
This anticline appears to be pitching· to the northeast and 
north of B rown's Lake plunges so that the axis bas been 
preserved from erosion. To the no1-th of Chcwela h and 
to the northeast of Blue Creek the anticline forms a high 
mountainous area but is finally truncated by the large 
mass of granite which lies in the valley of Bear Creek. 
The western branch which trends nol'thcrly and forms 
Dunn Mountain appears to be a nodhedy phmging, over­
turned anticline. At the north end of Dum1 Mountain it 
clisappeaTs as it passes beneath the ove1·lying Chewelah 
argillite and Old Dominion limestone. Between Dunn 
Mouutain and Colville Valley there is a synclLnaJ t rough 
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which noses out to the south in T. 32 N., R. 39 E . This 
syncline appears to plungei to the north. It is occupied 
by the Chewelah argillite. The quartzite exposed on the 
ea.stern side of Dunn }fountain presumably passes be­
neath the floor of Colville Valley and reappeal·s in the 
hills cast of Blue Creek and Addy. Strikes and dips arc 
of ten difficu It to determine in the quartzite belt and the 
structure is commonly obscured by minor faulting and 
local buckling. 

Chewe lah Argillite . 

Distribiilion. The Chewela.h argillite is widely dis­
tributed in the county. It forms a belt on the western 
side of the H t1cl<lebeny Mountains which lies between the 
Addy quartzite and the Colville quartzite and averages 
about four miles in width. Its southern limits are oea.r 
the headwaters of HarYey Creek. Some of the areas of 
schist and argillite exposed to the south in the Yalley of 
Hunters Creek a11d near Spokane RiYer may be a part 
of this belt. There appears to be no easy way to dis­
tinguish them from the Mission argillites and they have 
been mapped as undifferentiated argillites. 

The Chewelah argil1ite belt extends nearly due north 
and swings around the north end of Dunn Mountain, 
where it divides. One portion passes northeasterly across 
Colville Valley and up the valleys of the North, MidcUe 
and South forks of J\ull Creek to the Pend Oreille County 
line. On the summit of the P end Oreille Mountains, at 
the headwaters of Mill Creek, this belt of the Chewelah 
argillite is over six miles in width. The area between 
Dunn :Mountain and Colville Valley as far south as the 
east middle portion of T. 32 N., R. 39 E ., is occupied by 
this argillite. 

A second aroa of the argillite lies along the eastern 
side of Colville Valley. On the north it lies between the 
North and South forks of Chewelah Creek. It extends 
southerly past Chewelah and into the hills east of Valley. 
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To the south ol'. V,tlley it i exposed at inter"als where it 
projects upward through the overlying Camas basalt 
or Lhe thick deposits of glacial drift. To tbe south of 
Springdale it is cut o.fI by the Loon Lake granite. The 
Chewelah argillite occupies a total area or approximately 
190 square miles. 

Lithology. The rocks which ha,re been grouped tmder 
the Ohewelah argillites consi t of iuterbcdded quartz-mica 
schists, JJhyllifos, argillites, calcareous argillites, dolo­
mitic limestones, argillaceous limestones and narrow 
bands of quartiitc. The quartz-mica chi, t are more 
abundant in the Chewelah argillite formation than in any 
of the unit · of ihe Stcvc11s eries. rrhey range i11 color 
from a silver-white to shades of red antl gray. Tlicy are 
iinc-grai:ued and exhibit a lustrous surface along the 
cleavage planes. ~1 hey vary greatly in hardness, depend­
ent upon the relative amounts of quartz and white mica 
present. These types pa ·s by degrees into the argillace­
ous phases. The argillites l':mge jn color from carbon­
aceous, black vari.eties to )igbt gray, da1k gray and g1·ay­
ish-bro·w11. They YIH'Y in texture from a mcdiuru-graiued 
thickly he<.ld<'tl phase to .fine-graiucd, thinly laminated 
types. They differ greatly in the lime content and pass 
from argillaceous limestones to pure dolomitic limestones. 
Such limestone belts are in the .form of lenses a11el a re 
not very pcrr,isten t so that they could be mapped as strati­
graphic units. Banus of quartzite occur occasionall~- but 
a.re not impodant as constituents of the formation . 

Stnwt,u.1·e. The Chewelah argillites, which arc ex­
posed on the western side of the Huckleberry Mountains 
and Dunn Mou11taiJ1, rest in apparent conformity UJ>On the 
Addy quartzite. E~1)osures of tho argillito are rather 
limited because of the heavy covering of glacial drift, but 
whel'ever observations were made there was r ecorded 
a prevailing- north.ca t or north strike with a ,,·esterlv 
dip ranging from vertical to very low angles. It is over -
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laid on the west b)r the Col\Tillc quartzite with apparent 
conformity. It is possible that n fault exists along the 
western side of Dunn }\fountain and that the argillitcs 
ha,,c been dropped downward to the west. To llic uortl1 
of Dunn :Mountain in T. 35 N., R. ~8 1.D., the formation 
plunges to lhe north arouud the nose of an anticline an<l 
conceals the Addy quartr.i to. On the eastern side of Dmm 
Mountain the argillHcs are cx1Josed in place::; from be­
neath the hea,·y co,eriug of glacial drift. ThE>y have 
a pre-t·ailing· westerly dip except in secs. 25 and 26, T . 32 
N ., B. 39 E., where they strike nearly east and west. Herc 
they lie in the nose of a northerly pitching s>1ncline ancl 
i·est upon the Addr c1uartzite. In this region they have 
been greatly disturbed and show the effects of local rniuor 
faulting· and buckling-. The planes of schistosity tren\l 
diag-ouaU~, to the bedding in a nort.bea ·t <lirectioll. To 
the 11ol'thcc.1st of Dunn :Ofountain and south of Colville a 
large mnss of the Loon Lake granite has been intruded 
juto Uw argillitcs anc.l c1iagonall~, sl icecl off a large portion 
of these sfrata. The normal hen<ling of the sh·ata around 
th<> nos(' of the m1ticline has been greatly custm·bed he­
cause of this intrnsion. 011 the eastern side of Cokillc 
Yalley, in th<' basin of the tl1ree forks of :Mill Creek, the 
arg·illites still maintain a prcdomjua.nt northwesterly clip, 
although iu 11laccs there is considcrn hle huckUng and local 
d~forma.tfon. On the south this belt has heeu inh-uded by 
llw grru1ite and on the uor1.b it lies ben<>ath the Old Do­
m ini 011 limestone and the Coh ·illc quartzite. 

The argillitc <>xposures betwrcn the north and south 
forks ol' ChewelM Or cek and on the western side of Old 
liJaglc J\Iotmtaiu also have a sb-ike slightly east of 1101·th 
and a westerly cup. To the south of Chewelah and east 
of Valley the stril,e becomes more ncal"l~, north but the 
weRterly clip prevails with local lmckling. These arg il­
lites r est with apparent c01iformity upon the Eagle 
quartzite and beirnatb th€' Addy quartzit e on the westen1 
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s ide of Colville Valley. Their normal position should be 
above the Addy quartzite. It is probable that the Che­
welah argillites to the north and south of Chewelah are 
involved in an over turned syncline so that the Addy 
quartzite appears to rest upon them. 

It is believed that the argillites on the western side 
of the Huckleberry Mountains and Dunn Mountain con­
stitute the western arm of an anticlinal fold. The eastern 
arm is probably buried beneath the thick layer s of the 
Camas basalt in the southern part of the county. In T. 
32 N., R. 39 E., a subordinate anticlinal fold branches off 
to the north and has as its axis the crest of Dunn Moun­
tain. The main fold continues northeasteTl~r across Col­
ville Valley and enters the high mountains between the 
North Fork of Chewelah Creek and Colville Valley. This 
a rea is occupied by the Addy quartzite. The Chewelah 
ai·gillites ·which foTmerly al'ched over it have been TO­

moved by erosion. The argillites to the north and south 
of Ohewelah form the eastern limb. The western limb 
lies in the synclinal t rough between Addy and DUJrn 
Mountain. The argillites along the western side of this 
synclinal fold constitute the truncated r emains of the 
eastern arm of the Dunn Mountain anticline. 

Old Domh1jon L imestone. 

Dist'ribution. The Old Dominion limestone lies in the 
central part of the county. It forms a helt varying i11 

width from one to two miles and extends along the north­
western side of the valley of the North Fork of Mill Creek. 
It terminates to the northeast, in the valley of Deep Creek 
north of Aladdin in T. 38 N., R. 41 E. To the southwest 
as it approaches Colville Valley it appears only in r esid­
ual patches projecting through the deep covering of 
glacial drift. Southwest of CohriJJe Valley and north of 
Dunn Mountain it forms small areas surrounded by 
glacial drift. From Orin Station, about five miles south 
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of Colville, it extends northeasterly as a belt about two­
thirds of a mile in width as far as Old Dominion :Moun­
tain, where it avpears to be cut off by a fault. This last 
named belt is parallel to that alo11g tho northwestern side 
of the valley of 1\Iill Creek. 

Lithology. This lithologic unitwhichhas been termed 
the Old Dorrrinion limestone varies greaUy in physical 
character and color. The exposures along the north­
western side of the X ortb Fork of Mill Creek are in reality 
YCH'J low grade- limestones. In places they are onJy 
calcareous arg·illitcs. They commonly have a banded or 
shaly appearance and vary i:u color from a pure white 
to a black. Prevailingly, they are a light to dark gray 
·with occasionally a. bluish tint. 

At the south end of Old Dominion )fountain the lime­
stone is nearly a pure white color, has a uniform texture, 
and is bighl)- crystalline. It varies greatly in the mag­
nesian coutent a11d some varieties become true dolomites. 
In places it is largely replaced by silica especial l·y in the 
near \'icinity of the intrusive granite batholith. This belt 
of limest011e can he ti-aced as far to the southwest as 
Orin Station. The pure white phase grades over h1 to 
:fine and coarsely crysta Hine types which arc i11terbeddecl 
and which are in places very decidedJr dolomitic. Near 
Orin Station the rock becomes more argilJaceous and 
shows greater Yariation in texturC'. On the north side 
of Dum1 :Mountain the Old Dominion limestone forms 
two parallel disconnected belts separated by a belt of 
the Chewelah argillite. They are apparcutly the two 
arms of the Dunn 1\Iountain anticline. The axis has been 
so deeply eroded that the limestone roof has been re­
moved. The limestone ,~aries i11 both of these areas but 
is predominantly argillaceous. It possesses a bluish-gray 
to bt·ownish-gray color and usuallr has good bedding 
planes. In places it grades into argillite so that mappiug 
becomes difficult. l1l sec. 34, T. 34 N., R. 38 E., a qua.rry 
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has been opened i11 this rock. The rock in this quarry 
varies from a pure white, finely crystalline marble to a 
bluish-gray, coarsely crystalline type. In places it is 
greatly sgueezed and contorted. Numerous joint planes 
pass through the mass so ihal, it is not homogeneous. 

Strnctiire. The long· nnrrow belt of limestone exist­
ing along the northwestern side of the North Fork of Mill 
Creek possesses an average dip of about 35° to the north­
west although it locally stands verticali?. It lies beneath 
the Colville quarfaite and upon the Chewelah argillite. 
The parallel belt of limestone extending from Old Do­
minion Uouutain to Orin Station has nearl~· the same 
shucture. It is believed that these two belts of limestone 
constitute the northwest a11c1 southeast limbs of a sharply 
compressed a,ncl oYerttuned anticline-, the axis of which 
has been deeply eroded , o that the underlying Che­
welah argillites are exposed. This anticline appears to 
be the northeasterly continuation of tbe Dunn Moun­
tain anticline. On the southwestern side of Colville Val­
ley these two belts of limestone continue ancl pas around 
to the west and cast sides of tbe Addy quartzite of Dunn 
:Motrntai_n. They are grei:ttly disturbed by faulting- of an 
obscUTe charncter as well as by the intrusions of the Loon 
Lake granite. The limestone on the enst<'rn limb has i11 
places been completely removed by the granite iutrusions. 

ColYillc Qua rt7.jte. 

Distribution. The Colvil1e quartzite extend cliago11-
a1ly across the county from ilie no1·theast to the south­
west. It trends on tLe northeast from the southwestern 
comer of T. 3 r., R. Jl E. southeasterly into 'I'. 31 N .

1 

R. 37 E. The northeastcn1 end of tl1c belt averages thr ee 
miles in width. In the vicinity of Colville, t11e belt for a 
distance of eight miles trends nearly east and tbe11 turns 
almost due south and pR ses along the crest of the Huckle­
berry Mountains, where its width decreases to about one 
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Quartzite at Keltle lt'alls, with characteris tic dip. 

mile. Approximately parallel to the Columbia River and 
about two miles west of the belt which lies along the 
Huckleberry .'Mountaii1s is a second beH of .the sam1J 
qunrtzitc ranging from two-thirds of a mile to over two 
miles in width. Between iliese two quartzite belts is a 
long narrow belt of the )fission argillite. Ronghly tLe 
Colville quartzite involves about 110 square miles of ilrn 
county. 

Lithology. The Colville quartzite as a unit is more 
homoge:r;ieous than the Aclclr quartzite. It ra11gcs jn phys­
ical cliaracter f1~om a. pure, light colored, massive rock 
composed almol'!t cutirely of quartz grains to a finP­
gra inetl pebbly or couglomeratc quartzite. Tbc pebbles 
arc usually less than one-eighth of an inch in diameter. 
11h e conglomcmtic phases 1-,n~ very common iJJ the ex­
posures along the western side of the Hucklehcrr)r Moun­
tains. The grnins arc composed of rou11ded fragments 
of older ()lutrtzitcs, ()uartz, and slate. Locally, these 
belts become schistose and even argiUaceous so that their 
mapping is difficult. To the south of K ettle Falls along 
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the Columbia River they grade over into schists and 
argillites and are difficult to distinguish from the over­
lying Mission argillites. The ex.posur<'s in the mountains 
si:x: miles southwest of Colville exhibit mai·ked banding 
and considerable white mica has been developed through­
out tlrn mass. 

On the eastern side of Cohrille Valley on Old Douglas 
Mountain, the quartzite splits up into alternating bands 
of quartzite, schi t and argillite. The thickness of these 
bands varies from a few feet to over one hundreu feet. 
As a rule, howe,;•er, they arc not persistent in character 
for great distances ancl are really local variations of the 

quartzite belt and have not been eparated from it h1 
mapping. 

Striict1ire. The quartzite and the intcrbeddecl sedi­
mentary sfrata to the northeast of Colville Valley have 
a prevailing northwesterly dip although many local buck­
lings were noted. It is probable that small anticlinal and 
sy-i1clinal folds b,we been developed which will account 
for the lesser thickness of the belt when compared to 
its 00reat areal ,;,,rid th. It r ests with apparent conformity 
upon the Old Dominion limestones and hes beneath the 
:Mission argillites, and the Clugston limestones. South­
west of Colville ii flaiiens so that in places the clip is not 
more than 15° to the north and northwest and it strikes 
nearly east as it passes around the plunging Dunn Moun­
tain anticline. From the north end of T. 35 N., R. 3 E.: 
the helt trends nearly due south and observations taken 
on the bedding planes show a similar strike, with a steep 
dip to the west. While the belt in this v icinity js much 
nan ower than on Douglas Mounta in, it is probable that 
the actual thickness is approximately the same. 

The belt lying two miles west and parallel to the :first 
shows a prevailing dip to the east although the angles 
are usually greater than 70°. In places the strata arc 
locally over turned so as to dip steeply to the west. It is 
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believed that the two belts just mentioned trending north 
and south constitute the east and west limbs of a syncline 
whose axis trends approximately north and south and 
which has not beeu completely overturned. 

Olugston Limestone. 

Distribu·tion. 'l'he Clugston limestone forms an ir­
r egular shaped area lying for the most part il1 T . 37 N., 
Rs. 39 and 40 E. It extends from Deep Creek four miles 
nor th of Aladdin in a southwesterly direction to the head­
waters of Clugston and Onion creeks where because of 
squeezing and deformation it widens to more than two 
miles. It trends due south and terminates in sec. 10, T. 
36 N., R. 39 E. It embraces an area of about ten square 
miles. 

Lithology. The Clugston limestone va1·ies from a 
pure white, dense, fine-grained, massive crystalline rock 
to a bluish-gray and dark gray, banded limestone which 
becomes somewhat argillaceous. The pure white varieties 
often show well defined banding or stratification. In some 
cases the purer types are interstrntifi.ed '"ith the less 
pUl'e phases and in other cases they gradually grade over 
into the other impurer types. The medium-grained blu­
ish-gray to very light gray tints prevail. The rock is com­
monly shattered and squeezed and the seams are often 
filled with secondary calcite which has filled the openings. 
Siliciiication has acted upon the rock in some instances 
although as a rule the per cent of silica pl'esent is not 
high. Lead and zinc carbonates have been precipitated 
in the fracture zones and are in places widely disseminat­
ed in small amounts through the rock. 

8tructwre. The Clugston limestone lies upon the Col­
ville quartzite and beneath the Mission argillite. At the 
north for a distance of over eight miles the limestone lies 
along an intrusive contact with the granite. The effect 
of the intrusion has been to squeeze the belt up into a 
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pod-like mass so as to suggest a greatly exaggerated 
thiclmess. .Accompanying thi squeezing the1·e appears to 
have been fracturjug and a.long lhese fracture zones silica­
hearing solutions traveled and partially replaced the 
lime. TJ1 places the silica solutions brought in lead and 
zinc sulphides a well as small amounts of iron, copper 
and silver. The e solutions and their mineral content 
were probably deri,.,ed from the underlying granitic 
magmas. The lead and zinc ore are sea tteNKl in irregu­
lar shaped masses of small size through the fracture 
zones 0£ the lime. tone. They occur in disseminations 
rather than in dist inct fissure Yeins. 

Mission Aa·gillite. 

Distril.mtion. The :Mission argillite is one of tho most 
widely distributed forrna tions in tho county. It lies on 
both si<l.es of the Columbia Hiver and extends froru the 
intetnational botrndar;v southwesterly to Fen> County 
\\~here it turns south aJ1<l passes as a long narrow belt 
a bont two rrrilcs in width between the two a rcas of the 
Coh·ille quartzite. .A.t the international boundary it is 
at least fom· mi les wide on the west side of Columbin 
Ri,cr and pTohahly inch1cles a large part of the argillites 
on the eastern side of the river which ha"e been mapped 
ai:; tJ1e Boundal'? argillit<' or uncertain correlation. Be­
t\,·een Douglas i\founta in and Kettle River the belt has 
an area) width of at lea t 17 miles. The larger part of 
the triangular ~haped area between Kettle alld Columhia 
rivers and south of the lavas of the Rossland Volcanic 
series is composed of schist and argillite intrnded b~­
granites and diorites. These metamo1vhosecl sedimen­
tary rocl-:s htn·e been grouped under -the :Mission argillite 
format io11. .A. portion of the arO'illi tes and schists occur­
ring in the southwestern por tion of the com,t~~ may be :1 

par t of this formation although thel'e did not. seem to be 
sufficient evidence to wanant mapping it as such. 
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Lilltology. lt is possible that the stratigraphic cliYi­
sions which have been grouped under the term l\Iissiou 
argillitc may constitute several formations. For pru·­
poses of mapping this would be difficult to c1o, as many 
of tl1c slratigraphic divisioHs aTc not persistent for 
any gToat ilislances. Tbe formation comprises banded 
and massive argillites, calcareous ru·gillites, quartz-mica 
schists, and nanow 111tcrcalatcd ban<ls of q nartzite mt, 1 
limestone. Argillitcs and quartz-mica schists predomi­
nate as c-onstituents of the formation. In places the urgil­
lite arc onl)' ve1·y slightly metamorphosed and a re in 
compo, iliou not far remov<.!cl from jndnra.ted clay-shales. 
They g,:adP into as well afl. alte1,rnie with black, slaty, 
carbonaceous argilMcs. In some places they become very 
calcnreous and approach in composition argillaceous lime­
stor1es. Bands of pme w11ite lirneslouc varying in thick­
ncsR from two lo O\'CI' one harnlrccl f"ct occur inlcrbedcletl 
witL the argillilc,·. In places these limesioue ba11ds are 
so pcr~iRtcmt that t11e,y- can be traced for se,'eral miles 
a ncl ha ,·e been mapped as undiffcrcnliaic<l limestones 
but arc to he regarded as cm1stitucnl parts of Hie :i\li;:;­
sion argillite formation. Distinctly handed quarlz-lllica 
schists arc present in nrnny places aml form bcltR se\'eral 
hundred foct in thickness. 11hc)· are jnterhcdded with 
calcareous argilli Les and carbonaceons phyllitcs and form 
raflwr conspicuous outcrops in the bills west of Clugslou 
Creek and east of Columbia Rfrer. The qrnnlzitc l)elts 
,ue wlcrb0dded am1 uRuall)' oE ibo dark gray massi,·c 
and sligl1Uy b.rncled types. 

In the Yicinit~r of tlw internatioual boundary these 
arg-illi tcs b;;we hecu intrica tel)7 cut by dikes of grallitc, 
diorHc, aplite, and rocks which belong to the lalllproµbyre 
group. 

St rucf1l''f'. The ~I ission argilli te as exposed in the 
sonthwestem portion of the county lyiug between the two 
belts or the Colville qua1·tzite is involved in a closely 



74 Bulletin No. 20, Washington Geological Survey 

folded S}'IlCli.ne which has not been overturned. To the 
north of the lower portion of Colville River the forma­
tion opens into a broad open geosynclil1a l fold which 
plunges northerly. Tu tbe area between the Columbia 
River and Clugston Creek the structure of the formation 
is difficult to intei:pret. The strilrns arc prevailjngly Horth 
or northeast. The djps are mostly to the northwest and 
west at low angles, although sometimes the strata are 
standing nearly vertical. Local folds can be worked out 
but the exposure., aTe so poor that they cannot be traced 
for any gTeat distance. It is probable that the strata 
in this area are in small plunging folds which have been 
overturned to tho east and then further complicated by 
minor faulting·. These mino1· folds appear to be part of a 
gcosynclinal trough. 

The expostu·es of the argillites on the ,vestern side of 
the Columbia R.iver from the international boundary to 
Kettle River have a strike approximately pa.ntllel to Col­
umbia River and a prevailing constant dip to the north­
west. The strike on the southeastern side of the Columbia 
River is also nearly parallel to the course of the rjver but 
the dip is almost always to the southeast. Along the 
r.i ver the rock exposures are largely of the N ortbport 
limestone. It is believed that the course of the Columbia 
River from the intemational boundary soutb,vesterly to 
Kettle River is along an anticline which has suffered deep 
erosion so that the overlying }\fission a1·gillites have been 
stripped off and the core of tjrn underlying ~ orthpol't 
limestone brought to view. P roceeding northwesterly 
from Lhe Columbia River toward Orient the Mission argil­
lite appear to lie in a synclinal fold ,vhich is pitching 
northeasterly. The nose of this syncline lies in the north­
west comer of T. ~8 N., R. 37 E. From Barstow north­
ward to Orient the argillites have been greatly disturbed 
as the r esult of igneous intrusio11s but the prevaili11g 
strike is nearly north with an easterly clip. North of 
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Kettle Falls on Columbia River. 

Barstow the ii,terbcdded limestone belts can be traceu 
around the nose of the fold and have been so n1appccl 
To the ·west of Orient and in the vicinity of the head­
waters of Fifteen Mile, Flat, Crow,, and Squaw creeks 
the argillites have been greatly disturbed by igneous in­
trusions and for the larger part disappear beneath the 
youuger lava f.ows of the Rossland volcanic series. 

Xorl h1,ort Ljmestone. 

Distr-ibntio11. The Northport limestone occupies a belt 
extending aloug the greater part of the Columbia River 
Yalley from a short distance south o.f the international 
boundary, southwesterly, ncady to the junction of Kettle 
RiYer. 'l1he belt a,·eragcs two ancl one-half miles in widtb. 
The exposures occur in rugged bluffs and ridges, which, 
from a distance give the appearance of snow covered 
mountains. The areas of limestone os mapped are rather 
di continuous, ne:-irly one-half of the belt being deeply 
buried beneath deposits of glacial drift and river wash. 
The largest areas occur on the ,vest and east sides of the 



76 Bullet,iu No. 20, TV ashington Geolog-ical Sitrvey 

Columbia River for a distance of about si.~ miles souU1 
of Northport. Between Boss burg and Marble the lime­
stone is large1.v on the west side of the river and forms 
important outcrops. rro the west of Bossburg it is cut 
off by a large mass of intrusive granite. 

Lithology. The Northport limestone is in reality in­
terbedded with the Mission argillites but as a strati­
graphic unit it is so distinct that it hns been mapped as u 
separate formation. 1t varies greatly in character. Pre­
vailingly, it is a massive, fine-grained, white limestone 
which in places is dolomitic. South of Northport, 011 

botb sides of the Columbia River, the rock forms lai·go 
areas of the surface geology and is typically massive and 
possesses a pure while color which sometimes passes to 
a light gray. It is usually fornly cnTstallir1e but occa­
sionally hecorues ratheT coarse and shows strati.fication 
planes. 

From "l\[arblc soutbwatd to Bossbm·g the limestone is 
still predominan il.v ligb t colored a.11d massive but there 
is a tendency for it to become banded and to be inter­
stratified with bands of quartz-mica schist and argillite. 
On the whole the limestone becomes more argillaceous 
than does that at Northport. 

8triwti1re. In the vicinity of Bossburg and Williams 
the limestone possesses a very low dip and in places is 
nearly horizontal It forms a very shallow antic1inc from 
the axis of whiGh the overlying Mission arg·illites have 
been removed by erosion. The belt so well exposed on 
the western side of Columbia River is abruptly termi­
nated along the canyon which comes down to the river 
opposite BossbUTg. On the southwest side of this canyon 
the mountains are composed of large masses of intrusive 
granite. The actual contact could not be detormilrnd but 
nearby the ovel'lyi.ng 1':fission argillites arc intruded by 
the granites a:nd presumably the contact concealed be­
neath the covering of glacial drift is also of an intrusive 
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clrnTacter. It is possible, however, that the canyon lies 
along a fault con tact whereb)r the limestones lrn. ve beeu 
dropped down against the granite. To the northeast of 
:Marble the dips on either limb of the a11ticline become 
much steeper and the limestone appears to pluugo beneath 
the ovrrlyi.ng Mission argillites1 and the argillites and 
schists of uncertain age which have been designated as the 
B oundar)"" argillitcs. North of Northport in the lower 
valley of Deep Creek the rock formation is very heavily 
covered with deposits of glacial drift so I.hat it becomes 
difficult to connect the different patches of slate and lin1e­
stoue stratigraphically one with another. 

trNnWFERENTl.\.TED STEYffiN$ SEnrms. 
Goneml Stateme nt. 

In the northeastern corner of the comity several belts 
of schist, argi I lite m1cl limesto11<:i occur which can be scpa­
ra ted as distinct stTatigraphic units but wllich cannot h~ 
correlated ,,;th any of the other fo rmations of the Stevens 
Series already described. They have a preYailing north­
east and southwest trend and in part cxteud to the inter­
national boundary where they connect with the rocks 
which have been designated by Daly as the Peml Oreille 
gr oup. The lithologic unit which in this repoxt is desig­
nated as the Mission argillite also extends to the boundary 
and becomes a part of the Pend Oreille series. It is 
probable that some of the stratigraphic members iu the 
northeast comer of the co1mty are a part of the i u ssion 
argillite but no eY.idcnce ,vas obtained to show dcfiuitel.v 
just bow they should be correlated. :More detailed field 
evidence may disclose these r elations and permit of more 
definite correlatiolJ. F or the purposes of this report it 
has seemed w:iser to designate each stratigraphic unit as 
an independent member and map and describe it accord­
ingly. The following units or members ha\"e been recog­
nized : The Deep Lalce al'gillite; the Republican Creek 
limestone ; the Lead P oint argillite; the R ed Top lime-
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st011e; the Cedar Creek argillite; the Boundary argillite; 
and the Fish Creek argillite. 

At several isolated localities within the county there 
are exposures of limestone, argi1lite, schist and quartzite. 
It has not ahvays been possible to decide to which strati­
graphic units they belong and accordingly they have been 

mapped separately- and described as undifferentiated 
quartzitcs, undifferentiated limestones and undifferenti­
n ted a rgilli tes. 

Deep l,ake Argillite. 

The exposures of the Deep Lake argillite occur in the 
southern part of T. 39 N., R. 41 E., along the wagon road 
on the eastern shores of Deep Lake. W est of the lake 
the formation is diagonally sliced off by the intrusive 
granites. East of the lake the formation extends up into 
the steep mountain slopes where it is heavily covered 
with glacial material. The rock as exposed along the 
road is prevailingly a datk to light colored calcareous 
argillite. Interbcc1ded with it are bluish-gray fine and 
coarse bands of argillaceous lime tone showing well de­
fined stratification. The formation as a ·whole is so cal­
careous as to reucler it difficult ·whether to map the unit 
as a limest01rn 01· ar,,.iJlite. The strike of the fo1·mation 
is approximately N. 60° E. and the dip 60° S. E. 

Repul!lican C1·eek r, imestone. 

The Republican Creek limestone is roughly a little 
over one mile in width, a,nd trends in a southwesterly 
direction from the head of Republican Creek and Siker 
Creek past the 11ortb e11d of Deep Lake. It crosses to the 
lower valley of Deep Creek about six miles southeast of 
Northport whr1·c it is cut off by a large mass of grai1ite. 
Typical expo. urcs of this rock may he observed along the 
wagon road in secs. 24 and 2:5, T. 29 N'., R. 41 JiJ. The 
rock has be('.!n quarried and J:>rospected and is composed 
of a prevailing massive white to light bluish-gray fine-



The Mineral Resoiffces of Stevens County 79 

grained limestone. I n places it shows bancling and sh.'ati­
iication. Locally it is coarse-grained and slightly argil­
laceous. The latter condition begu1s to develop as the 
belt is traced eastel'ly toward Republican Creek. In the 
region of the Electric Point :Mine in the cast central part 
of T. 39 N., R. 41 K, the limestone alternates with argil­
laceous limestones of a medium bluish-gray tint. The 
strike of the strata on the lower part of Rrpublican Creek 
is about, N. 65° E . with a dip to the southeast ranging 
from 30° to 60°. Farther east near the Electric P oint 
:Mine in sec. 18, T. 39 N., R. 42 E .1 the strike changes to 
N. 45° W. and the dip varies from 10° to 35° to the south­
west. There appears to be a local synclinal fold at this 
locality. On lower Deep Creek in secs. 24 and 25, T. 39 N., 
R. 40 E ., the strike is consta11tly N. 40° E . with a dip to 
the northwest at the south end of the belt, and at the 
north side of the belt to the southeast. It is possible that 
this belt lies i.n a rather sharp syncline. If so, the dip 
of both limbs in this locality is 57°. 

Lead P oint A1·gillite . 

The Lead Point argillite forms a be.Jt about one and 
one-half miles in width and l.ies pnrnlJel to and just north 
of tlie Republican Creek limestone. Excellent e:"l..rposures 
of the formation occur in the valler of Deep CTCek neaT 
the place -where Sil\'er Oreek enters it. A wide wagon 
road has recently been constructed up to the head of 
Silver Creek and across to the head of Republican Creek. 
Continuous exposures of the argillites occur along thi!:l 
highway. The rock is prevailinglr a well-bedded argil­
laceous slate with minor ba11ds of quartz-mica schist and 
limestone. lt varies in color from a medium. to a dark 
gray and is usually fine-grained and distinctly argilla­
ceous. The strike of the strata is approximately N. 65° 
E . with a clip to the southeast of 45°. Local ,7 ariations of 
greater and less values occur. 
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Reel Top Limestone. 

The Red Top limestone extends from Deep Creek in 
the southeastern comeT of T. 40 N., R 41 E., northeast 
erly to Fish Creek -where it terminate along a fault 
against the Fish 01eek argillite. The belt 1:tverages about 
one mile in width. Exposuxcs of the formation are well 
de,1elopcd on Reel Top Mountain and also in the roarl 
cuts along the valley of Fish Creek leading- to the Frisco­
Standard Mine. The rock varies in character but is typi­
cally an nrgillaceous, bluish-g·ray limestone exhibiting 
good bedding planes. In places it appears sclnstosc and 
becomes a quartz-mica schist. On Reel Top :Mountain it 
bocomos a white, £ne-g1'a1nocl, banded mnrbl<: intorbccldccl 
wiU1 the bluish-grar argillaceous limestone. Tho sti·ikc 
of the formation as exposed upon Red Top i\founlaiu is 
about N. 35° E. with a <lip varying from 3 ° to 60° to 
the northwest. Along the wagon mad on Fish Creek the 
striJce is N. 43° E . a11d the dip 25° to the southeast. 

Cedul' Creek A1·glllite. 

The Cedar Creek axgill ite is exposed along the wagon 
road extending from Cedar Lake 11orthwarcl to the inter­
national boundary. Exposures of it occur along the 
wag·on road extending up Cedar Creek to the Frisco­
Standai·d :Mine and on the north slopes of Red Top Moun­
tain. ThC' rock is a medium to dark gray argillite which 
grades alternately iJ)to a calcareous argillite, a carbon­
aceous argillitc and into a quartz-mica schist. The dark 
gray arg·illite which is most common is frDe-grained and 
iinely laminated or bedded. Just north of Cedar Lako 
these strata have a strllte of N. 74-0 E . and a dip of 60" 
S . E . The area occupied by these rocks is largely cov­
ered with glacial drift and a dense growth of vegetation 
rendering the determina.tion of the structure very diffi­
cult. Surface exposures have been greatly disturbed so 
that varying obsenations can be secured in a ver y small 
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area. The formation extends to the international boun­
dary all(l is a pai-t of the Pend Oreille group of British 
Cohunhia. 

Tio undru-y Axg illite. 

The mountainous area lying between Columbia River 
and Cedar Creek, in T. -l:0 N.,R. 41 E ., is extremely difficult 
of access. }fo roads extend into this area. It is rugged 
and covered with ·uie most dense growth of underbrush of 
any part of the county. EYen the hlgher·parts of tho area 
are covered with a glacial drift. With the exception of 
the uorthcrn µari of the area rock 0}..1)0sures are mostly 
concealed. Ou the weste1·n slopes or the mountAin argil­
lite-s prevail. In secs. 29 and 30, T. 40 N., R. ±1 E ., black 
caTbonaceous argillites and quartz-mica schists are in­
terbedded with the true a rgillites. In places the latter 
becomes calcareous. In the vicinity of the iutemational 
boundary the sch ists and argillites are intruded by a 
complex of :fine-grained granite dikes together with 
diabase and laruprophyre dikes. So numerous are these 
that nearly one-half of ihe area is composed of this jgne­
ous complex. The metamorphic sedimentary rocks haYe 
been intensely disturbed so that the structure cannot be 
determined. This area between Columbia Ri'ver and 
Cedar Creek has been mapped as the Boundary argillite 
insomuch as argillites prevail, yet the limestones and 
carbonaceous argillites which are il1terbedded mar in 
r ealitr be distinct sh-atigraphic units. It is probable tl1at 
the Boundary argillites are in part at least the equivalent 
of the Miss ion argillites. Since no direct correlntion can 
be made they are mapped and described separately. 

F is h Creek At·gilli te. 

The Fish Creek argillite occupies ai, area of about 
two square miles i11 the extreme northeastern corner of 
the county. It extends over into British Coltm1bia ai1d 

1s a part of the P end Oreille group. It is separated 
-4 
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from the Red Top limestone and the Lead Poi11t argil­
lites by a fault whlch follows along the course of Fish 
Creek. The strike of the Red Top limestone on the west 
side of the fault is N. 43° E. The Fish Creek argillite 
on the east side of the fault has a strike of about 
N. 15° E. to N. 20° E. and a dip ranging from 40° to 58° 
to the southeast. The exposures a.re definite and there is 
no question concer.ning the fault. The rock formation is 
composed chiefly of black carbonaceous argillites and in­
terbedded bands of argillaceous arg11lites and dark col­
ored quartzites. The argillites are greatly crumpled and 
show considerable variations in strilrn and dip. The pre­
vailing strike raJ1ges from. due east and west to N. 70° W., 
and the clip from 10° to 35° to the southwest. The foTma­
tion is intruded by a large mass of dark gray diorite which 
occupies an area of about one and oue-balf square miles. 

U ndift'erentiatecl Quart~ite. 

At intervals throughout the county are residual 
masses of quarfaite which cannot be COITela.ted with any 
of those just described. One large area of four square 
miles jg situated in the northeastern part of the coU11ty 
in the southeastern comer of T. 4-0 N., R. 42 E. It forms 
a large part of Old Baldy Mountain whose elevation is 
over 7,000 feet above sea le,el. The rock is a light-col­
ored, more or· less purf' mnss.ive qua.rtzite which in places 
passes into a micaceous phase. On the south it lies in 
coJ1tact with a mass of intrusive granite. On the north­
west it is apparently faulted against the Deep Lake arg:il­
lite, the R epublican Creek limestone and the Lead Point 
arg·illite. 

A. second prominent area of quartzite lies in the cen­
tral part of the couutr where it constitutes the mai11 pm:t 
of Old Do·minion Mountain. It forms an area of about 
four square miles, and because of its great hardness ancl 
resistance to erosion it still retains a11 elc,·ation of nearly 
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6,000 feet above sea level. The rock Yaries from a pure 
white ma. sive quartzite to a banded and distinctly l)cdded 
dark gray, medium-grained quartzite. On the southeast 
it has bee11 intruded by the Loon Lake granite and on thu 
northwest it lies against the Chewelah argillite aloug a 
fault plane. Other small areas of very limited e.:rtent arc 
scattered through the countr. In places where they might 
be regarded as constituent parts of other formations they 
have not been separately mapped. 

U ndj O'e1·entjatecl Limeston e. 

N"umerous ru:eas of limestone in the county arc dis­
connected from any of tbe definitely known belts. They 
exhibit all degrees of variation in composition. The ma­
jority of these areas arc situated 011 the western side of 
the Hucklebe1Ty Mouutains and as a rule constitute only 
a fraction of a square mile in extent. Among the more 
important of these are areas near the headwaters of 
Ha1Tey and Hunters creeks. The limestone is usually of 
a bluish-gray color and more, or less argillaceous with 
intercalated bauds of neru:1)- pure white limestone. 

East of Chewelah, on the weste1·11 side of Eagle 1\Ioun­
tain, there are belts of pure ,vhite, bluish-white, and yel­
lowish-white coarsely cr:stallino limestone iu bands rang­
jng from 50 to over JOU feet in thickness. They are i11ter­
bedded with the Chewelah argillites and are a constituent 
part of that formation. The. e bRuds cannot be recognized 
as strntignlphic units for ,~ery great distances. Because 
of their prominence they have heen separately mapped 
from the argillites. Intcrbedded argillites and quartz­
m.ica schists have bren grouped ·wiU1 the limestones in 
this region as it would be in1possible to separate the in­
dividual bands on the scale of the map accompanying this 
report. 

Other areas of importance occur intercalated with the 
argilli.tcs and schists of the Mission argillites. These 
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bands arc se,·eral miles in extent but they usually taper 
out as shown upon the map. 

Unditl'erentiated ArgilLitc. 

In the southwestern part of the county important 
areas of schists and aTgillite occur which may be in part 
the equivalent of the }\fission and Chewelah argillitcs. 
The Colvme quartzite becomes very schistose as it ex­
tends southward and th~ undifferentiated argillites may 
in part represent these quartzites. They exhibit all the 
variations so common to all the other argillite formations 
just described. East of Rock Cut in the triangle between 
Kettle and Columbia river s ancl the international boun­
dary there are exposures of schist , argillite and calcare­
ous argillites which are often badly crumpled and dis­
torted. These have been mapped as undiffer entiated ar­
gillites. They probably represent a part of the Mission 
argillites but insomuch as they project from beneath an 
eroded covering of the Rossland Volcanics their conela­
t i on is very uncertain. 

IGNEOUS ROCKS. 

General Statement. 

Upon the bas is of origin, all of the broad groups into 
which igneous roc1{s are usually divi.decl are present in 
Stevens County. Approximately two-fifths of the area of 
the county is composed of igneous rocks. The volcanic 
rocks of surface flows are largely confined to the northern 
and southern parts of the cotmty. Almost the entire 
eastern portion is composed of batbolithic masses of 
granite. The central and some of the eastern portions 
are laTgely composed of metamorphic sedimentaries un­
derlaid with granites which at intervals penetrate the 
schists a.nd quartzites and form exposed areas of intru­
sive rock, varying in size from a fraction of a mile to 
several square miles in extent. 
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The i!:,"Iloous formations which have been mapped 
show considerable -variation. It has not always been 
possible 1 o separate these different types and as a TUlC' 

the pr erniling phase or ,-,.ariety has been used for de­
scribing and naming the unit. The ,olcanic Tocks consist 
of intercalated flows of laYa and beds of tuff of varying 
thiclmess and lithologic character. It is usually impossi­
ble to separate these cli visions for purposes of mappu1g, 
and accordingly they have been grouped as a unit. In 
the case of tbc Rossl:rnc.l Volcrutic series, in ihc northern 
pa1-t of tlw county, there is an asseml,lage of probable 
contemporaneous intrusive dikes, intricately associated 
with the lavas. No attempt has been made to map thes1~ 
separately, as well as the dikes of htter age. Throughout 
tbe county numerous dikes of aplite, diabase and lam­
prophyrc occur in the older forniations. The majority of 
these are 011ly a f"ew feet in wicl th aucl lia \'e noi been 
mapped. They are clescrihed, wh<'re important, in -various 
parts of the report. 

The several igneous formations in the county- range i11 
age from possible P re-Cambrian to late Tertia.ry. The 
older masses show the effects of intrusive d~-rnamomet­
anwrphism. r.rhe yotmgcr flows arc comparatively un­
altered, except for local surface weathering. Many of 
the basic dikes have been converted into a mass of biotite 
and chlorite. The subdivisions noted bclo,Y have been 
recognized among the igneous masses of the county. It is 
possible iliat the)' may be in fact contemporaneous, but 
where there did 11ot seem to be sufficient evidence for 
dil"ect correlation they have been mapped and described 
m1der separate names. 

Orient Gneiss. 

The surface exposures of the Orient gneiss are con­
fined to the northwestern cornel' of the county. They 
constitute a belt about one mile in width which trends 
near ly north for a distance of ten miles along the east 
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Glacier carved valley wall of Orient gneiss. n ew taken neal' 
Laurier. 

side of Kettle River. This same formation extends at 
least eight miles west o.f Kettle River, where it consti­
tutes tbe rock formation of the high, mountainous area 
of northeastem Feny County. For a distance of ten 
miles south of the i11ternational bounda,ry K ettle River 
bas excava.ted its valley in this gneiss. South of Rock 
Cut i t is partly covered ·with river terrace gravel, sand 
and deposits of glacial drift. 

Excellent exposures of the Orient gnei . occur at the 
Galena Hill Ui.ne near Rock Cut, in the railway cuts at 
the town of Orient, aud along the wagon road northwa1·d 
to Lnuricr. The formation consists prevaifo1gly of gneis­
soid ~rnd she:1r cd granite and dioritc. I 1l places inter­
laminated with these arc coarsely crystalline, light to 
medium-colored limestones and highly- foliated schists. 
Associated with these arc masses of slightly altered 
granites and djorites of appal'ont i.n husive origin and 
of Ja ter age. lt is proba.ble that tbe typically gnei.ssoid 

. r ocks were orjgiJtally gl'an.ites and diori.tes which were 
in trusi,7e into a sedimentary seri es, and that later both 
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the igneous intrusives and the sedimentaries were sub­
jected to intense, dynamic metamorphism. The older 
series is cut by aplitic and lamprophyl'ic dikes of much 
later age. The gneisso id and schistose bands have a 
prevailing northerly stl'ike with an average dip of about 
20° to the east, although in several instnuces low weste1·ly 
clips were observed. 

The gneiss typically exhibits a banded structure in 
which the dark basic minel'als such as homblende and 
biotite are segregated into bands ranging in thickness 
from a fraction of an inch to over fom· feet, while the 
lighter colored alternating bands are composed of qtrnrtz, 
orthoclasc and labradorite feldspar. lnterlaminatcd ,,i1h 
these bands are occasional con.fonnable belts of granite 
in which the banding or g-ueissic character is nearly 
absent. Possibly tbe zones whel'e the gncissic phase pre­
dominates are tLe zone.· of most intense shearing an<l 
recrystallization. Of seventy represeutatiYe specimens 
taken from the exposures of the Orient gneiss and ex­
amined, there appears to be a ratio of hornblende to 
biotite as GO to 40. Usually plagioclase feldspar of the 
labradorite variety- prevails over orthoclase. Accord­
ingly the original intrusive rock must have approximated 
in composition a quartz-diorite or monzonitc. In some 
places, however, granite prevails. 

The age of this formation caPnot be determined with 
certainty. It is older than the Steve11s metamorphic 
series and may be of Prc>-Cambrian age. 

Loon Lalce G1·ai_ute . 

The entire eastern portion of the county, from T. 39 
N., R. 42 lTI.1 south to T. 30 N., R. 42 E., is composed of 
a large mass of bfltholithic granite. This belt varies 
from 6 to 18 miles in width. It is clearl.v intrusive in the 
Stevens metamorphic series. The formation extends to 
the south and southwest of Loon Lake where it occurs 
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Ser·pentine . 

Exposures of serpentine occupying an area of about 
one square mile occur in the extreme northweste1·n cor­
ner of the county, approximately one mile east of Kettle 
River, at the town of Laurier. This mass of rock forms 
the hills which rjse in elevation above the floor of Kettle 
River valley from 200 to over 1,000 feet. The exposuTes 
cross the international boundary into British Columbia. 
On the west and south the serpentine is intrusive into the 
Orient gneiss and the Rossland Volcanic group and on 

the northeast into an outlying patch of the Orient gneiss. 
Th~ origim1l unulfo11Gd l1Mk RPl)Ml19 to hRVG bMll ll 

variety of peridotite which has been neaT1y everywhere 
almost completely changed to serpentine. At se.veral 
localities within the mass partially unalternd specimens 
show the presence of cleavage faces of enstatite and 
altered crystals of olivine. The entire mass has been 
greatly sheared and the rock along the sheared zones has 
been completely altered to serpentine. 

Macroscopically the rock varies in color from a dark 
green to a light bluish-green and a yellowish-green. It 
exhibits the characteTistic slfokensided st111cture of ser­
pentines and in places has developed thin plates of white 
asbestos along the intersecting fractru:·es. The more 
unaltered phases of tbe peridotite rock show phenocrysts 
of enst:atite and olivine but they are usually obscured by 
serpen tization. 

Under the :microscope the rock is seen to be composed 
of numerous, somewhat rounded crystals of olivine and 
a few crystals of enstatite. Tbey are surrounded by a 
matrix of fibrous serpentine. In the slides examined 
nearly sixty per cent of the rock has been serpentized and 
the porphyry-like crystals of olivine in the se11:>e11tine 
am the residuals of a holocrystalline peridotite composed 
of olivine and enstatite. Magnesite occurs sparingly. 
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Other secondai·r alteratjou minerals arc dolomite antl 
talc. 

Greenstoue. 

Very small areas of grecnstone arc commonly asso­
ciated wrn1 the older metamorphic sedimentary forma­
tions. J-11 most cases they are loo small to be representecl 
upon the areal map. One area inYolving about four-fifths 
of a square mile is composed of a large number of closely 
associated basic clilrns which appear to haYe been con­
temporaneous ·with the sedimentary rocks a11d to haYc 
been motamorpho. eel with them. These rocks have beell 
converted into a t~-rpical grcenst011e. The grecnstoncs 
arc exposed about two miles west of Blue Creek, in secs. 
26 and 35, T. 33 T., R. 39 E. 

In thin sections these rocks are shown to be composed 
of plagioclase, hornblende, augite a 11d a little secondarr 
qunrtz. The plngioc1ase jg altered to soricitc, but occa­
sional crystals are sufficiently fresh to inclicate a prohahle 
composition of basic lab1·adorite. The hornblende, is 
altered to chloritc as well as the augite, wluch still occa­
sionally preserYes its original crystalline outline. 

Sheep Cr-eek Conglomerate. 

There arc t.ru·ee m·cas of conglomerate in the 1101"lh­

wcste111 portion of the county which are associated with 
the Ros land Volcm, ic. series. The laTgest of these, occu­
pying about one and one-half squa.re miles, lies on the 
east side of S]1eep Creek near the iuternationa I houndar~. 
in secs. 1 and 6, T. -W N., Rs. 38 and 39 E. The second 
area lies on the summit of the dinde between Sheep 
Creek and Colamhia River, in sec. 30, T. 40 N., R. 39 E . 
The third a1·ea is situated a bout two m.iJes southeast of 
Orient, on the slope of Toulon Mountain, in secs. 19 and 
30, T. 39 N ., R. 37 E. 

The conglomerate exposed on Sheep Creek at the 
international boundary outcrops at an elevation of ap-
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lies entirely in the triangle between Kettle and Columbi11 
rivers and the boundary. Its areal continuity is in places 
broken due to the inbw,ion of masses of granite au<l 
diorite and to the exposure as the result of ero ion of 
large areas of the older metamorphic formations which lie 
beneath. 

The Rossi and Volcauic group consists of a heterogene­
ous series of laYa flows, tuffs, breccias and interbedded 
sediments whose geologic age cannot with certainty be 
determined. The older flow. and tuffs have been subject­
ed to more or less dynamic metamorphism while the 
younger members are comparatively fresh. They ha,e 
been intrudecl by numerous dikes and stocks of granite 
as well as basic ig-neous 1·ocks which have locally pro­
duced contact metamorphism. The older members of the 
group as exposed in British Colmnbia are reported b)' 
Daly to be obscurely involved with the metamorphic rocks 
of supposed Oarb011 iferous age. Oll the south side of 
the international boundary the contact relations between 
the basal beds of the R osslancl Volcru1 ic group and the 
metamorphic members of the Stevens gr ouJJ are usually 
concealed beneath a cove1'ing of glacial drift. 'Wherever 
the contact relations cotlld be partially made out the 
basal beds appeared to lie unconformably upon the eroded 
and upturned edges of the older argillites. The younger 
members as e::--l)osed upon F irst Thought Mountain con­
tain interbedded shales with fragments of leaYes and 
stems which suggest the Tertiary age. It is possible that 
the members of the Rossland Volcanic group may range 
in age from ea1·1y Mesozoic to late Te1·tiary. 

Near the south margin of this volcanic belt the se"eral 
members are dipping· at low angles to the nor th except 
where they have been greatly distru:bed by igneous in­
trusions. Far ther nor th, in the ,"icinity oi the inter ­
national bound:uy, these rocks a rc much more d is­
turbed and in places are standing nearly ver tical. The 
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Other secondary alteration minerals are dolomite and 
talc. 

Greeustoue. 

Ven· smalJ areas of greenstone are commonly asso­
ciated with the older metamorphic sedimentary forma­
tions. Jn most cases they are too small to he represented 
upon the areal map. One mea involving about four-fiftl1s 
of a square mile is composed of a large m1mber ot' closely 
associated basic dikes which appear to h,we been co11-
temporaneous with the sedimentary rocks and to have 
been metamorphosed with them. These rocks have been 
converted into a typical greenstone. The grcenstones 
are exposed about two miles west of Blue Creek, in secs. 
26 and 35, T. 33 N., B. 39 E. 

In thin sections these J'Ocks arc shown to be composed 
of plagioclase, hornblende, augit.e anc.l a little secondary 
quartz. The plagioclase is altered to sericite, but occa­
sional crystals are sufficiC'n tlr fresh to iudjca,te a proba blc 
composition of basic labra,dorite. The hombleude is 
altered to chlorite as well fl$ the augite, which still occa­
sionally 1neservcs its orig-inal cry ·talline outline. 

Sheep C1·eek Conglomel'ate. 

There are three areas of conglorucra te in the north­
western portion of the county which arc associated with 
the Rossland Volcanic series. '11hc la rgcst of these, occu­
pying about one anc.l one-half square mjJcs, lies on the 
east side of Sheep Creek near the interna.tional bowldary, 
in secs. 1 and 6, T. -W N., Rs. 38 and 39 E. The second 
area lies on the summit of the divide between Sheep 
Oreek and Columbia Rivel', in sec. 30, T. 40 N., R. 39 E. 
The third area is situated about two miles southeast of 
Orient, on the slope of Toulon ::Motmtain, in secs. 19 and 
30, T. 39 N., R. 37 E. 

The conglomerate exposed on Sheep Creek at fue 
international boundary outcrops at an ele·rntion of ap-
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proximately 3,800 feet above sea level. The ea tern s lope 
of Sheep ·creek valley near the boundary is deep and the 
conglomerates are fairly well exposed. A short distance 
south of the boundary they are mostly covered with de­
posits of glacial drift and exposures of rock occur at only 
isolated intervals. The best exposures are to be found 
in the cuts along the Velvet Mine road and on the slopes 
of the hill above the road. The conglomerates are com­
posed of pebbles ranging· in size from one-tenth of an 
inch to over four inches in diameter. Prevailingly they 
are less than one inch. The pebbles are usually water­
worn and rounded and are made of chert, quartz, quartz­
ite, argillite and andesite. They are cemm1ted by an 
argillaceous sandstone. The conglomerate grades into 
hardened shale and sandy sbale which are always dark 
gray in color. The shales are somewhat massive although 
in places, poorly defined bedding planes can be recog­
nized. The planes in this v icinity strike approximately 
N. 40° E. and dip to the sou.th east at an angle of 65°. 
The gradation from the shale to the conglomern.te can 
be clearly seen. Lava .flows are interbe<lded ,vith the 
conglomet'ate as may be seen on the hill slopes above 
the wagon road. The total thiclmess of the conglomerate 
jg difficult to determine as it bas been considerably dis­
turbed 'by faulting and folding. It is J:>robably at least 
500 feet thick and consists of a series of beds of vary­
ing extent which we1·e formu1g contemporaneously with 
the outpouring of the Rossland volcanic flows. 

The second a.rea of conglomerate occurring on the 
divide between Sheep Creek and Columbia River is in­
tdcately mixed with tuff and a fiow-breccia which a.re 
both component part.s of the Rossland Volcanic series. 

The third area on Toulon :Mountain consists of a belt 
of conglomeTatc resting unconf orma bly upon the older 
Stevens series and the intrusive granite dikes. The beds 
are nearly 100 feet thick and dip at a low angle of 20° 
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to the uorth. Resfo1g upon the conglomcra te are ande­
siti.c lavn flows ·which continue to the summit of Toulon 
i\lountaiu. The conglomerate is ruade of pebbles of 
quartz, q nartzite, slate, and pebbles of acidic and basic 
intr usive rocks. 'Ihc pebbles arc water ,--.;roru and less 
than one inch i11 diameter. The matrix is partly saud 
but occasionally a b:tffaceous mab-i:x is present. The 
conglomerate represents the base of the volcanic section 
in this locality and may correspond to the upper part of 
the section as exposed farther norU1 on beep Creek. 

On First Thought }\fountain, cast of Orient, a belt 
of soft shale containing fragments of stems ancl leaves 
occurs interbcdded wi th the Jams and tu.ffs. Exposures 
occur on the prope1·ty of the First Thought :Mine and 
lrnve been opened in their surface excavations. These 
may be contemporaneous with the conglomerate belts just 
described. They possibly record former small bodies of 
fresh water ·which were receiving sediments while tho con­
glomerates were deposited along the courses of strnams 
which were draining the region during this period of vol­
canic acfoity . 

.i:""o fossils were collected by the ·writer but illlpressions 
of leaves collectecl by the Canadian Geological Survey 
from the same conglomerates just north of the boundary 
and determined by Professor P enhallo"· indicate the 
Tcrtiaxy age. 

Ros:.hmd Volcanic Gr·oup. 

The Rosslancl Volcanic group covers au cxtensiYc area 
in British Columbia, north of the international boundary. 
It crosses the boundary into V{ashington, where i t has 
an area of nearly 100 square miles. It is possihlc that 
those areas which have been mapped as the Jim1bo Vol­
canics autl tho Phalen Lake Volcanics are i:n par t correla­
tive with the Rossland Volcanic group. That portion of 
the Rossland Volcanics which is t}1e southern extension 
of that described by Daly along the international border 



94 Bulletin No . 20, lVashfrigton Geological Swr-vey 

li~s cntirclr in tho triangle between Kettle and Columbia 
rivers and tbe boundary. Its areal continuity is in places 
b1·oke11 due to the intruf'>ion of masses of gran tte and 
diorite and to the exposure as the r esult of erosio11 of 
large areas of the older mctmuorphic formations which lie 
beneath. 

The Boss land Volcanic group consists of a heterogene­
ous series of lava £lows, tuffs, breccias and interbedclcd 
sediments whose geologic age caID1ot with ce1'tainty be 
determined. The older flow. an<l tuff have been subject­
ed to more or Jess dynamic metamorphism while the 
younger members are comparatively f're h. They have 
been iuhudod b;v nmnorous dikes and stocks of granite 
as well as basic igneous rocks which have locally pro­
duced contact metamorphism. Tho older members of the 
group as exposed in British Columbia are r eported b5· 
Daly to be obscurely involved with the metamorphic rocks 
of supl)osecl CarbonLfcrous age. On the south siue of 
tho jnternat:ional boundary the contact r elations between 
tho basal beds of the Rossland Yolcanic group and tbc 
metamorphic members of the SteYens group axe usually 
concealed beneath a co,~ering of glacial drift. Wherever 
the contact r elations could be partially made out the 
basal beds appeared to lie unconformably upon the eroded 
and upturned edges of the older argillitcs. The younger 
members as exposed upon First Thought Mountain con­
taiu in terboddecl shales ·wilh fragments of leaves and 
stems which suggest the Tertiary age. It is possible that 
the members of the Ro sland Volcanic group may range 
in age from early l\Iesozoic to late Tertiary. 

N' ear the south margin of this volcanic belt the several 
members are dipping at low angles to the north except 
where they have been great})~ disturbed by igneous in­
trusions. Fart11er north, in the viciuitv of the inter­
national boundary, these rocks arc u:i'uch more dis­
turbed and in places are standing nearly vertical. The 
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structural details could not be worked out within the 
time available but it is believed that in the near vieinity 
of the boundary the prevailing structure is simple and 
that only locally bas the disturbance been very gn~at. 

The lavas of this group show a great variation in the 
petrographical characte1· of the rock. Augite and augite­
biotite latite arc the most abundant types represented. 
Subordinate to these are quartz latite and augite andesite. 
Occasional belts of rhyolite were noted. 

The q_uartz latite in this section is typically composed 
of a fine-grained aphanitic groundmass made up of miero­
lites of labradorite with interstitial grains of augite in 
a mah-ix of iron stained glass. The phenocrysts eonsist 
of labraclorite, biotite, hornblende, quartz and orthoelase. 
The hornblende and biotite ar e largelf altered to chlorit1). 

The augite latite is composed of phenocrysts of labn1-
dorite feldspar and augite embedded in a groundmass of 
plagioclase and augite with glass. The groundrnass ha.:i 
been greatly altel'ed and consists of a mLxture of calcite, 
quartz, epiclote and chlorite. The augite of the ground­
mass is largely altered to uralite. :Magnetite and apatite 
are accessory minerals. In some of the flows biotite is an 
essential constituent along with the other minerals just 
mentioned. This type may be described as an augite­
biotite lati te. 

Many of the lavas occurring on Sheep Creek ar(! 
typical augite andesites. In thin section they are seen 
to be composed of augite and labradorito embedded in a 
groundmass of plagioclase and augite with gla s. 

,Jwubo Volcanics. 

At the headwaters of Fifteen Mile Creek, at the 
eastern end of .Jumbo Mountain, there are some greatly 
altered and metamorphosed lavas and intrusive igneous 
rocks of apparent andesitic composit ion They occupy 
an area of approximately eleven squal'e miles, in T. 39 N., 
Rs. 37 and 38 E. 
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The region in which these lavas arc found is heavil~· 
coYered with deposits of glacial dl'ift and rock exposures 
are not always continuous. The lavas lie on the south 
bordel' of the Rossland Volcanics. The Jumbo -Volcanics 
appear to rest unconformably upou the !fission argil­
lites and the Northport limestones. On the northwest 
they have been cut by a stock of gr?tnite. On the north­
ea. t the? seem to pa beneath the lower members of 
the R.osslancl Volcanic group although the exact rela tious 
could not be made out definitely. It is possible that a 
fault contact separates them. :Xumerous basic dikes cut 
the Jumbo Y olcanics as well as a few dikes of granite 
and d iorite which are too small in size to be represented 
upon the geologic nrnp. 

Examinations made of tbfo sections of several Tepre­
sentative specimeus from the lavas of this group show a 
considerable uniformjty in mineral composition. As a 
rule the rocks are much more g rca tly a1 tered than the 
la.vas of the Rossland group. The phenocr~· ts are pre­
dominantly 1ahradorite-fcldspar and augite ·with acces­
sories of magnetite and enstatite. The feldspars are 
large}~, altered to sericito while the augite and occasional 
hornblende crystals are alteted to chlorite and uralite. 

Diorite . 

The diorite masses are diJ'ficult to separate from the 
granite because of the gn1dati011 of one type into the 
other. At several places they occur as apophyses or 
dikes cutting the metamorphic formations. Exposures 
of diori te and grauodiorite may be seen on the road 
along the Middle Fork of :O[ill Creek, a short disbuicc east 
of the junction of the North and Middle forks of ) fill 
Creek. Other exposures ocour along the Columbia Valley 
south of Kettle Falls and in the hills east of Rock Cut. 
The rock is typically a light to dark gray .fine to medium­
grained holocrystallinc rock, composed of feldspar and 
either biotite or hol'nblende and occasionally quartz. 
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Under the microscope many variations are noted in the 
mineral composition. The most abundant type is com­
posed of labradorite-plagioclase with augite, a1.1el some­
times hornblende and hioti.te. In the more acidic Ya1·ietics 
orthoclaso and quartz enter as essential constituents. 
:Magnetite aud titanite usually aro present as accessories. 
"\Vhile cliorite is the prevailing type, yet granodiorites, 
monzonites and riuartz monzonites form gi-aclationa1 
phases. In tho more porphy1itic phases phenocrysts of 
feldspar and augite stand out promil,ently in the fiuer­
grainccl groundmass of feldspar and pyroxene. 

Oial>ase. 

Diles of diabase occui- in several scattered areas 
through the county. :;\fany of these dikes are too small 
to be rcpresoutod upon the geologic map. Otho1:s atiaiu 
a width of 300 feet or moTe. They occur on a scale of 
sufficient importance to map in the areas west of Che­
welah and nol'th of Myers Falls. 

Tho rock is trpicnlly a medium to fine-grained, rather 
dense, medium to dark gray rock. Upon alteration it 
assumes a dark gre<misb tii1t. In thin sections it is found 
to be compos(l<l of basic labraclorite laths and interstitial 
augite together with minor amotmts of cnstatitc and 
olivine. :Magnetite iR a comruon constituent. The fekl­
spar crystals exhibit the t~·pical ophi1 ic arrangement, 
with the augite grains between. Commonly the diahase 
is greatly altered and the hornblende and augite which 
are present in va1·ying amounts arc partly changed t.o 
chlorite. The feldspars are usuall? partly changed to 
se1·icite. The crystals Yary greatly in size but are com­
monly small and lie in a residuum of brownish glass. 

Sheppsu·d Gt·anite. 

The Sheppard granite has been desc1·ibed by Daly in 
his boundary report. One prominent area lies north of 
the international boundary about five miles west of Col-
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umbia River. This mass extends south of the bom1dary 
and occupies an area of about five square miles in the 
nol'thwestern part of T. 40 :N., R. 40 E. It forms the 
mountains between the headwaters of little Sheep Creek 
and Nigger Creole 

The Sheppard granite is infrusive h1to both the older 
}\fission argillites and also the eastern extension of the 
Rossland Volcanic group. The contact relation's are cliffi­
cult to clecipher in most places as the covering of glacial 
dl'ift is well distributed and conceals most of the ex­
postues. 

The Sheppard granite is typically aplitic in appear­
ance. His line-gra inec:l a 11d 11oticcably crystalline with a. 
prevailing pinJrish to pinkish-gray color. The dark ferro­
magnesian minerals are conspicuously absent. When ex­
amined m1der the mi.croscopeit is found to be composed of 
an aggregate of orthoclase, quartz, and albite-oligoclase 
with very subordinate amounts of biotite which have been 
largcl~7 altered to chlorite. The accessory minerals noted 
wero rutilc, zircon, titanite and magnetite. 

Gerome Andesite. 

The Ger ome andesite is conftned to the southwesteTn 
corner of the county above the junction of Columbia and 
Spokane Tivers. It appears to be a northern extensiou 
of laTger a,reas .farther south 1J1 the Columbia Lava 
plateaus. Two tongues extend northward into Steven~ 
County. One of these is nearly four miles in width and 
nine m_iles in length and extends in a north and south 
direction from Detillion Bridge on Spokane River to 
Fruitland. Tl1e second area, involving about two square 
miles, lies to the west near Columbia River in the nor th 
corner of T. 29 N., R. 35 E. This corner of the county 
is thicldy coYercd with glacial deposits ancl wash ma­
terial from. both Columbia and Spokane rivers and pre­
sumably large areas of the anclesite aTe concealed beneath 
this mantle. 
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Tlrn Gerome andesite consists of la;,a flo·ws, tuf'fs, 
breccias and intercala tcd beds of shale and sandstone 
containing impure carbonaceous seams of va1)·i11g thick­
ness. The total thickness of these igneous and s0dimen­
tary members js at lenst 700 feet. They- lie in l-l 1101·th 
and south depression which has been carved iuto the 
older fo rmations. The older formations consist of the 
ruaiamorphic rocks of the Steven series and the granite 
intrusives wl1ich m·e eve rywher e unconformable b011eath 
the volcanics. Usually tbe lava beds tll'P only 10° or 15° 
from the l10rir.011tal but near the margins of the helt they 
sometimes increase to 30° and 50°. Lava flows predomi­
nate, but tuD's, hreccias and sediments compose possibl~· 
30 per cent of tbe whole. 

The amlesite whe11 unaltered varies from a medium fo 
dark gray color. Usually pllenocrysts of colnnmar horn­
blende and occasi_onal bioiite cr?stals ar<' conspicuous 
in a fine-grained, rather dense grouuclmass. When ex­
mnjned u1 thin sections the rock is seen to consist of 
phcnocrysts of hornblende, augite, biotite and labrador­
itc-fcldspar. These crystals arc embedded iu a ground­
mass composed of labradoritc-microlitcs and grains of 
augite scattered ihrougL a matrix of iron-stained glass. 
'J.1he J10rnblende is oftentimes unalte1·ed except for limon­
ite aronnd the margins. The common altcrntion products 
of both the homl)lencle and augite are chlo1·ite and ural­
itic aggl'egatcs. The feldspars exhibit varying degree: 
of altC'ration to sericite and kaolil1 . In some of tlrn sec­
tions phcnocr?·st. of plagioclasc arc entirely absent 
although it is abundant in the groundnu1ss. Tiornhlcn,lc 
is the most abundant constitntent of tbc rock'\,·hile biotite 
ranges from thr ee to eight per ce11t. 

Camas Basalt. 

The great basaltic lava Aows, so extensh·cly dc,~elop<.'cl 
south of Columbia and Spokane rivers, e:xtend 11ortherly 
into tlic southern pol'tion of Stevens County as long ir-
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regulal' shaped tongues. They fill the older Tertiary 
depressions and in many places the granites and meta­
morphic rocks project up through the smrounding areas 
of basalt in monadnock-like fashion . 

A large part of the area between the Hucklebeny 
l\Iom1tains and the Chamoka.ne Valley as far north as 
the town of Valley is composed of Bows of the Camas 
basalt. In place isolated areas of the older formations 
project through it and at other localities the basalt occurs 
only as residual patches resting upon the older rocks. 
The larger part of the Spokane Indian Reservation ib 
covered with deposits of glacial drift so that t.he areal 
extent of the underlying formations cannot be absolutely 
determined. They appear 1uostly in small expo ures and 
the distribution of the basalt has been somewhat gener­
alized upon the areal map. On the western side of the 
Huckleberry Bange areas of basalt occur but they arc 
also mostly disconnected. The most northerly occur­
rence of basalt ,v-hich can be referred to this formation 
is situated four miles southwest of Chewelah in sec. 34-, 
T. 32 N., R. 40 E. It lies on the western side of Colville 
Valley and bas an area of about two-th irds of a square 
mile. 

The general lithologic appearance of the basal t does 
not vary greatly in any of the exposures in the southern 
part of the comity. Lava flows predominate. Tuffs a11d 
breccias occur in places but are not characteristic. The 
thickness of the flows varies in the many expostues. In 
some localities erosion has removed the greater portion 
of the flows leaving only residual masses. In other areas, 
as along tbe south side of Camas Prair ie, in T. 29 r., 
R. 39 E ., the thickness is approAimately 500 feet. Every­
where tJ-10 lava rests uncouformably upon the older for­
mations including the Gerome andesite in the southwest­
ern part of the county. In almost eve1-y instance the 
la,a fiows of basalt have a nearly horizontal position and 
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no clips were observed where the m1gle was greater than 
20°. No sedimentary interca-1ations "\Yere seen in the 
basaltic flows and consequently no information is avail­
able w:i tbin the county which will show the exact age of 
the flows except that they are later than the Gerome an<lc­
site. 

The basalt occuning in t~e southeru part of the county 
is typically fine-grained, dense, and almost black in color. 
Crystals of dark glassy plagioclase and greenish olivine 
are readily discernible. Under the microscope, in thin 
section, the phenocrysts are found to be basic labrador­
ite, often exhibiting zonal structure, well deYeloped crys­
tals of olivine, and minor amounts of augite and some­
times enstatite. The phenocrysts arc embedded iu a 
very fine-grained grolmdmass composed of microlites oC 
plagioclase arn1 olivine in a glassy matrix of iron-stained 
glass. Flow shucture is commonly exhibited in mauy 
of the thin sections. The plagioclase pbenocrysts are 
usuall? somewhat altered to sericite and kaolin. The 
olivine is characte1·ized by roughenf'd cracks which arc 
in some cases nlled with short fibres of serpentine and 
magnetite. Magnetite also occurs as an accessory min­
eral coustitutent of the grouu<lmass. 

Phalen Lake Vol~ nics. 

The lava which have been mapped as the Phalen LakL1 
Volcanics occur in tlie north central part of the county, 
in the eastern portion of T. 38 N., R. 38 E., on the south 
side of the valley of the Columbia River. They embrace 
an area of about 11 square miles and form hills attaining 
an ele,-ation of 4,200 feet. They lie on the divjde between 
the Columbia River and Bruce Creek, and form a steep 
escarpment ovel'looking the western side of Phalen Lake. 

The Phalen Lake Volcanics constitute a series of lavas, 
tuffs, and hreccias resting unconformably upon the up­
turned and eroded edges of the Mission argillitc and the 
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X orthport limestone. These volcanics have a thickness 
of over J ,000 feet. They have low dips of less than 20° 
on the margins of the area and lie in a shallow ~ynclinal 
fold with a north and south axis. The lavas are situated 
seven miles south of the Rossland Volcanics, and in ap­
pearance they do not resemble the latter. They have 
not undergone metamorphism and except for sudicial 
alteration appear relatively fresh. The basal bed are 
compo ed of whitish, hardened tuffs and above these are 
dark gra.y lavas. The upper portion of the series is a 
mixture of tuff and lava, with a preponderance of breccia. 

The lava phase of this volcanic formation va.ries from 
.fine to medium-grained and averages a medium gray 
color. In thin sections it is found to be composed of good­
s ized phenocrysts of labradorite, badly altered horn­
blende showing marked pleochroism, and minor quantities 
of augite. Quartz is usually present in small amounts. 
Magnet ite is rather abulldant as an accessory constituent 
of the grouudmass. The g'l:oundmass is composed of 
plagioclase microlites and augite in a glassy matrix. The 
fcldspm:s show the u ual alteration products of sericite 
and kaolin. Fresher specimens cut parallel to the OJO 
face give average extinction angles of 27°. 

Tho tuffaceous phases of the 1·ock nre light colored 
and have a grayish-white tint. They are fu1e-grained a11d 
greatly indurated. In thin sections they are seen to be 
composed of broken fragments of quartz, plngioclase and 
pyroxene crystals. All of these are embedded in a glassy 
matrix. The majority- of the crystals are composed of 
plagioclasc of the acidic labradorite variety and com­
monly show zonal structure. 01·ystals of quartz are 
abundant and show i11cJusions of both the gaseous and 
fluid types. :Minor amounts of augite, t ibrn.i te, apR tite 
and magnetite were noted. The rock appears to be of 
the dacite Yariet?. 
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Palmer Volcanics. 

The Palmer Volcanics constitute a small area of about 
five square miles on the south side of the lower portion 
of Colville Va.lley, in the northern part of T. 35 N. and the 
southern part of T. 36 N., R. 38 E. Much of the area 
mapped as a part of this formation is covered with glacial 
drift so that the areal boundaries have been only ap­
proximately determined. The southern contact with the 
Colville quartzite is very indefinite. 

The formation consists of tuffs, lavas, breccias ancl 
intercalated bands of gravels the pebbles of which attain 
a diameter of nearly 12 inches. Tu£fs and breccias pre­
dominate as the component parts of the formation. They 
rest unconformably upon the Colville quartzite and djp 
at a small angle to the north and northeast. They form 
only a residual patch and have not been observed at any 
other locality. They may be in part the equivalent of 
the Phalen Lake Volcanics but since this cannot be defi­
nitely determmecl they have been mapped separately. 

QUATERNARY DEPOSITS. 

In Stevens County, as in the case of a large part of 
Washington, deposits of Quaternary age of varying thick­
ness conceal many of the older formations. These de­
posits arc composed of glacial drift and sand and gravel 
laid down by the action of streams. Some of the deposits 
accumulated in comparatively qu-1ot bodies of water such 
as glacj al lakes. All of Stevens County has been glaciated 
and the cleposi ts covering the older formations arc largely 
moraines. Along the valley of Columbia aucl Kettle 
riYers there am terrace deposits largely built up by the 
action of glacial streams. 

Studies by Dawson and Daly ju Western Canada show 
that the middle portion of the Cordillera was almost com­
pletely covered by m1 extensive ice cap over 300 miles 
in width. Thls .ice cap occupied the area between the 
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Rocky :Mom1tai11 system on the east and the Cascade 
:Mountain system on the west. Within the mountains on 
either side were large valley glaciers which descended 
and joined the interior ice cap between. The average 
thiclmess of the ice in the international boundary belt in 
British Columbia is estimated to have been at least 2,500 
feet. Its thickness in the Columbia River valley is 
thought to have been at least 5,200 feet and over Salmon 
River about 4,000 feet. In Kettle River va11ey and in the 
valley of Sheep Creek it is believed to have been 4,500 feet 
in thickness. 

South 0£ the i11tema tional boundary the front margin 
of the jcc divided into lobes which extended southward 
and followed the trend of the larger valleys. These lobes 
extended out onto the Columbia Lava l_)lateau. As a re­
sult the e11tire preglacial drainage lines were choked 
irncl shifted so tha.t in only a. few cases do the streams 
occupy tl10ir former sites. Tilue did not suffice for a de­
tailed study of the ghlcia l problem of Stevens County but 
from such cxamjnation as ~as made, there appeared no 
indication of more than one glaciation during the Pleis­
tocene. The materials composing the drift are univer­
sally fresh. The same deposits examined by Dalr north 
of the international boundary are believed to be of tho 
late Wisconsin epoch of the eastern glaciation. 

One of the large lohes of ice extending southward 
from the ice front south of the internatio11al houndary 
followed down Columbia Hivcr vaUcy to and be?ond 
its junction ,vith Spokane River whete it deployed out 
onto the Java plateau of Lincoln County. A second 
to11gue came do1.vn Kettle River and joined the Columbia 
lobe at the junction of the two streams. A tongue of 
ice from the Columbia lobe branched off near Williams 
and passed southward cast of Bossburg and down lo-wc1· 
Clugston Creek valley into the Colville valJcy. This Col­
ville tongue extended southward to Loon Lake. An ex-
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One of Little Pend Oreille Lakes at the headwaters or Little Pend 
Oreille River, near the eastern border of Stevens Co,mty. 

tensive arm branched off from the Colville tongue and 
moved eastward along tho broad ,·alley of lhc LitUc Pend 
Oreille River at lea t as far as the Pend Oreille County 
line. One to11gue from the Columbia lobe crossed the 
Huck.lcbcrrr Range at the low gap nem· the headwaters 
of Dmm Creek and south of Dunn Mountain in T. ;3:i N., 
Rs. 38 and 39 E ., and joined the Coh'ille Valle)T tongue. 
The glaciers rnoYec1 up onto the mou11tail1s to elevations 
of over 5,000 feet. The higher portions of the summits of 
the HucklelJCJT? MountaiJJS mid such othe1· mountains as 
Olcl Dominion projectetl as nunataks above the ice cap. 

The paths of these tongues and lobes are now occupied 
with moraines cousi ti11g of the varying 'types of drift. 
Since the retreat of the ice stream, erosion has been very 
actfre and deep canyons have been excavated i11to the 
morainic material, ancl along the courses of the larger 
streams terraces have been f ormec1. polrnne Hi,cr bas 
cut down illl'ough the drift so that in places along its 
north side the cliffs are from 500 to 600 feet above the 
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bod of t.he sfream. They have been extensively terraced 
for at least ten miles north of the river. The terraces 
have been greatly modified by erosion . 

.Along the valleys of the larger rivers there arc broad 
alluvial flats. All the mailer "alleys usually have allu­
vial flats of varying ,,~dth along their courses. These 

become much broader where the smaller streams join the 
larger ones. ·wherever the alluvium can be definitely 
established over considerable areas and especially iu tho 
larger valleys it has been so mapped. This is especiallr 
true in the Colville Valley. There are many other areas 
in the couniy where the alluvium is more or less confused 
with the glacia] sands and their separation is rather 
difficult. Such deposits have been mapped as a part of 
the glacial drift. No attempt has been made to separate 
the different kinds of drift either according to their 
lithologic composition or to their mode of orig in. All the 
QuatemaTy deposits in the county except certain accumu­
lations of alluvium have been mapped as glacial drilt. 
In those areas whel'c the dl'ift is thin and where thn 
general character of the underlying rock formations is 
fairly certain the latter have been given the prefet·enc('. 
in mapping. 



STRUCTURE AND GEOLOGIC HISTORY. 

STRUCTURE. 

GEN8.RAL S'l'ATP.Jli!J<}N'I'. 

A very definite sta tcment concerning the strncture 
of the formations of the county is almost impossible with 
the present fund of geologic knowledge. The older rocks 
belonging to the Stevens Series were folded, in part at 
least, prio1· to the intrusion of the Loon Lake gran.itc. 
The scYernl members of the Ste,·ens Series have a pre­
dominant nortJ1east and southwest strike and a dj p to 
the west ancl northwest. A study of the relations of the 
outcropping bands of the seYeral fonuations, u1 connec­
tion with tho strikes and clips of the strata, indicate very 
strongly that the entire Refluence of the Stevens Series 
has been throw11 ii1to a munbcr of closely appressed an<l 
overturned folds as wen as simple open folds. These 
have been infrude<l b~· masscs of b,1tholitbic gnuute which 
have produced intense local disturbances as well as fault­
ing. The fold. have suffered intense erosion so that 
many 1'housm1cls of feet of strata have been removed and 
the cores in some iJ1stances uncovered. 

FOLDR 

.A study of the areal geologic map shows that the 
ma,joritr of the folds trend d iagonally across the county. 
!J1 the cast cenfral part of the countr their continuity 
has bee11 tcrmina ted b)· the intrusion of large masses of 
gra.ni te. The ruo1·e .important of the folds wiU be de­
scribed as the Dunn l\lo011tain auticline and its continua­
tion into the l\Cill Creek anifali11C', tho Columbia Valley 
syncliJie, the Deer Trail ru1ticline and its continuation into 
the Blue Creek anticline, the Chewelah syncline, the Addy 
syncliJ1e, the Toulon syncline, the No1'lhport anticline, the 
Bruce Creek syncliJ1c and the Deep Creek syncline. 

A pl'ominent structural feature along the eastem side 
of the Columbia River val1ey is a syncliual fold trending 
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nearly north and south from HarYey Creek to the junction 
of the Columbia and Kettle river . An examination of the 
plotied strikes and dips expresses a closely folded S)~n­

cline which in places :rs slighHy overturned. The folds 
on the western li mb are nearly vertical while on the east­
ern limb they average 70°. Tbe two limbs can be traced 
by the prominence of the outcropping belts of the Col­
ville quartzite and the intenening belt of the l\Lssiou 
argillitc. From the areal mapping the fold would appear 
to end at Haryey ·creek. The formation south of Harvey 
Creek i compUcated but it i probable that the trough 
extends as far south as Fruitland where the formation 
has been greatly <listmbecl br igneou intrusion . 

A p1·ornine11t anticline, trending about N. 20° E., lies 
three miles cast of tbc unuuit of the IIucldebcrry Rru1ge. 
The Deer Trail argiJlite below m1d the Addy quartzite 
above are involved i11 this fold, which has been closely 
appressed and overturned. The axis of the fold has been 
deeply carved by erosion so that for a <listance of 15 
miles the overlying Addy quartzite has been r emoved, 
and a belt three miles in width, of the Deer Trail argil­
lite exposed. The truncated edges of the Addy quartzite, 
which constitutes the east and west limbs of tho fold, 
form two broad parallel belts. The latter arc 011 the 
south terminated by intrusjvc gl'anitc a11d disappear be­
neath a coveiiug of Tertiary lavas. In the mjddlc pol'­
t i011 of T. 32 N., R. 40 E., the two belts join as the anti­
cline pitches to the northeast be1ieath Cokille Valley 
aud beyond. The d.ips of the strata in this fold vary 
greatly but have a predominant slope to the northwest. 
This fold is designated as the Deer Trail anticline. 

The Deer Trail anticline crosses Colville Valley be­
tween Addy and Chewelal1 and continues northeasterly 
for a distance of about nine miles wh~re it is terminated 
by the batholithic fotrusion of the Loon Lake granite. 
The continuation of the fold northeast of B lue Creek is 



The ]liireral Resmirces of Ste1;e11s County 109 

referred to as the Blue \·eek anticline. In t.he dciuity 
of J3luc Creek this fold has been greatly apprcssed and 
overturned so that the strata clip to the northwest at 
angles as lo"' as 30". The axis still pitches to the north­
east at au augle of possibly 4°. At no point do the under­
lying Deer Trail argillitcs appear at the surface. The 
northwestern limb of the fold has heen inrnded by masses 
of granite. 

In the southern part of T. 32 N., B. 39 E., the nose 
of a synclinal fold has bc<.'n developed in the western limb 
of the Deer Trail anticline. The two limbs of the fold are 
coruposecl of the Addy quartzite. The formation in the 
cenfral part is the Chewelah argillito. The axis of the 
fold tr ends nearly north and south for a distance of 
ahont ten miles where it teTmjuates against a mass of 
intrusive granite. All of the strata in both limbs are 
dipping to the west, indicating a closely appressecl a11d 

overturned fold. This fold is named the Ade]~, s~11cli110 . 

. Just west of the nose of the Addy s~·ncline, in the 
same townsmp and range, an anticlinal fold has been de­
veloped, the axis of which plunges to the north. The 
core of the fold is composed of the Atkly quartzite. 
Flunking jt 011 the cast and west sides are tho Chewelah 
argillites. At ilie north end of Dunn .;)fountain in T. 34: 
N.1 R. 3 E .1 the Adcly quartzite passes beneath the over­
lying Chewelah argillites and does not again reappear 
witliin the county. Both the quartzites and argillites in 
both limbs of the fold have persistent dips to tho west 
and afford another illustration of au overturned fold. 
At the north end of Dunn ]\fountain the eastern limb of 
the folcl has been thrust in a r ever se direction to the 
southwest so that tho overlying argillites partially over­
ride t.he quartzites. Obscure faulting also complicates 
the structure i11 this region. This fold is refened to as 
the Dunn )fountain anticline. 
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The Dmm Mountain anticline continues northeasterly 
to Colville Valley and extends up the valley of Mill Creek 
to the P end Oreille County line. That portion of the fold 
northeast of Colville Valley will be designated as the Mill 
Creek anticline. The axis of the fold pitches to such an 
ext<mt that the Col\'illc quartzite outcrops prominently 

as one of the limbs of the fold. The belt involved in this 
fold. is nearly ten miles in width and the dips are pre­
vailingly to the northwest although there are many ex­
ceptions to this condition. The region is thickly covered 
with deposits of glacial drift and outcrops are not every­
where exposed. It is probable that several folds com­
plicated by faulting are iuYolve<l in th.is area. 

An important closely appressed aud overturned syn­
cline, trending slightly east to north, lies a1ong the eastern 
side of Colville Valley between Chewelah and pring­
dale. TJ1e western limb is composed of the Addy quartz­
ite and the eastern limb of the Eagle :Mountain qual'tzitc, 
which may be the equivalent of the former. The central 
portion of the fold is occupied br the Chewelah ai·gillite. 
These strata extend eight miles no1·Lheast of the to,V11 of 
Che,;,Telah whrre they are terminated b? the intrusive 
granites. .A.liliough the strata are in places covered with 
glacial drift yet 011 the whole they are exceptionally well 
e~l)osed. Thef dip univer ally to the west and north­
west at teep angles. Locally there is some crumpling. 
The fold is slightly overturned and ]ms been deeply trun­
ca to<l by erosion. It wm be c1esignated as the Chewelah 
syucline. 

Betwceu the rnlley of .1lill Creek and Columbia. River 
there is a broad area of the Mission argillite which ap­
pearn to lie in a series of folds or possjb}y a geosyncl in9 
,\·bose major clxis trends N. 35° E., at the headwaters of 
Bruce and Onion creeks. The prcvailiHg strike of the 
strata is in a n01·tbcast and southwest direction although 
ilierc arc many local variations. The dip is usually nt 
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low angles to the uorthwest. This folcl may be dcsignatecl 
as the Bruce Creek syncline. 

A s-yncl.inal fold has been formed in the area south­
east of Toulon i\[ouutain, in- T. 39 R., R. 37 E. The axis 
of the fold trends approximately N. :30° E. and the nose 
is situated in sec. 6, T. 38 N., R. ~n E . The strata of 
the western limb pass beneath the Rossland Volcanics of 
Toulon Mountain. The eastern limb is well exposed ou 
the divide between Toulon Creek and Columbia River. 
The dips are usually less than 40° and in many places not 
over ]0°. Locally where there hiwe been disturhances or 
where in trnsions h~wc buckle<l the strata the;v stand 
nearly vertical. The eastern limb in part C}.'iends as far to 
the northeast as heep Creek hut the greater port.ion of it 
passes beneath t.be Rosslancl Volcanics. '11his fold may 
be partl)l' in the nature of a geosyucli11e as se,-eral ro inor 
buckliugs were noted. It has been deeply e roded and ma)~ 
be termC'd the Toulon syncline. 

The Northport limestones ancl the ::\Iission argillites 
exposed along the valley of Columhia Rivel' form an 
anticline whose axis trends approximately parallel to 
the general cotu·se of the river. On the northwestern 
side of the river the dip is prevailingly to the northwest 
except where there have been local disturbances. On 
the eastern side of the river the clip i usually to the 
southeast but in places it is nearly flat. Apparently the 
fold is a ver y shallow anticline -which has been so deeply 
eroded that the argillites ovcrl.ving the Northport lime­
stones l1ave been removed. Faults whose positions have 
not been determined seem to ob ·cure the geueral struc­
ture. This fo ld is reforred to in this report us the ~ol'Lh­
port anticl ine. 

In other l)Ortions of the county there are folds more 
or less complicated hy faulting or badly cut into by 
igneous intrusions whose extent and character are diffi­
cult to deter mine. Folds of this type occur :in the north-
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eastern corner of the county but the mantle of glacial 
drift is so thick th;:1.t on1y a. few observations on the 
strikes could be dele1nliued. 

FAur;rs. 

Faulting 011 a minor sca1c throughout all parts of 
the county is exceedingly common. Presumably several 
faults of great exte11t are a1so present but it has not been 
possible to definitely establish their position or relations. 
Colville Valley, from Blue Creek to OolYille, may lie 
along a line of major faulting. The Old Dominion limc­
stono belts on the northeast side of Colville Valley appear 
to have been displaced on the southwest side of the va1ley. 
This ml'iy in part be duo to obscure thl'usting accom­
panying the intrusion of the Loon Lake granite. Similar 
faulting is probably in pa1-t re ponsible for the abrupt 
termimltion of tbe Addy quartzite at the uorth end of 
Dunn Mountain. Complex faulti11g bas greatly djsturbecl 
the strata at the south end of the Blue Creek syncline, 
west of Chewelah. 

IGNEOUS lNTRUSIONS. 

The jntrusions of batbolithic granite and diorite have 
had a very pronounced effect upon the structure in 
Stevens County. The Loon Lake granite was intn1ded 
probably shortly after the folding of the strata of the 
Stevens series. The northeasterly trending folds of thi:, 
series are obliquely cut oft' along the e11tire eastern border 
of the cou111~~ b.v a vast intrusi,70 mass of granjte. While 
the western two-thirds of the coullty are largely com­
posed of metamorphic formations and lava flows, it is 
presumably uuclerlaid by this extensive granite batbolith. 
In numerous localities apopbyses from this unuerlyi.ng 
batholith pro.jcct through the quart:~ites, argillites and 
lavas in the fol'm of stocks and dikes. In those areas 
where the intrusives are common tho metamorphic £01·­

mations have been gr eatly disturbed and local defonna­
tion is very complex. 
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GEOLOGIC HISTORY. 

PHE·CA7'1J3£UAN. 

With the exception of the Orient gneiss, rocks of P re­
Oambrian age are not lrno,vu to exist in Stevens County. 
Farther cast, in Idaho, :Montana and British Columbia, 
formations of P re-Cambrian age haYe l:>ecn described, 
and they haYc been desig11atcd as the Priest River ter-
1·ane and a pal't of the Summit series. Directly west of 
the point where British Columbia, I<laho aud Washi11g­
ton meet, these older :foTmations pas: to the west beneath 
the P end Oreille gToup which is r egarded as being of 
Paleozoic age. It is probahlc that the Pre-Oamb1·ian 
formations underlie a large part of Stevens County but 
have been largely ahsorbecl hy· the underlying magmas. 
They presurnabl)7 formed the Soor upon which the fol'­
ma tions of the Stevens series were laid down. 'rho Orient 
gneiss may represent a part of this floor which has un­
dergone the most intense metaruorpllism, togcllier with 
the intrusive irranites which have also suffered intense 
dynamornetamorphism. 

PALEOZOIC. 

A.t some time during- the early or middle Paleozoic 
there began the development of an extensive gf'osyncline 
ha,ing an app1·oximatc north and south treud an<l lyi11g 
between the Rock)-r :Mountain area and the Cascade land 
masR. During- the progress of Paleozoic time this down­
fold wideucd and clecpcned and b<'carue the basin of de­
position for an extensive series of sands, muds, lime­
stones, san<ly shales antl shaly- sandstoues. Co11tempora­
ncous with thC' deposition of these sediments there were 
outpourings of lava but 11ot on a ,ery e.-:tensive scale 
as compared with later Tertiary times. By the close of 
the Carboniferous these sediments had attained a maxi­
mum thickness of possibly 43,000 feet. 

-5 
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MESOZOIC. 

No marine sediments of definite Mesozoic time have 
been recognized in the county although it is possible 
that the upper part of the Stevens series may have been 
formed during this time. During the Triassic and Juras­
sic periods it is probable that the sediments deposited in 
this gTeat Paleozoic trough were being elevated and 
folded and that by the close of the Jurassic they had 
been uplifted above sea level, folded and overturned. 
To the west and southwest heavy sedimentation, accom­
panied by vulcanism, was taking place during the Trias­
sic and Jurassic. It is possible that the formations of 
tho Stevens series as they arose above sea level may have 
been brought into the zone of weathering and erosion, 
and have contributed some sediment to the Triassic ma .. 
riue basins occurring to the southwest and west. Follow­
ing the Cordilleran evolution at the close of the Jurassic 
which brought the older rocks above sea level and folded 
them, great batholiths of granite and other allied rocks 
were intruded iuto the Stevens series and aided in their 
metamorphism. Dm'ing the CreIBceous, the entire area 
of Stevens County, as well as most of Idaho and Montana, 
were highly cle,7ated land areas, and were undergoing 
vigorous erosion. A large part of the sediment derived 
from these rocks in Stevens County may have been trans­
ported westward to an extensive Cretaceous marine em­
bayment loca~ed at the international boundary, near the 
present divide of the Cascade Mountains. 

After the invasion of the Stevens series by the great 
batholithic masses of granite and during the consolida­
tion of these magmas there was rupturing and fracturing 
of the roof, composed largely of quartzites, arg·illites and 
limestones. 1\Iagmatic waters emanating from these 
slowly cooling magmas acted as mineral bearing solu­
tions which traveled upward thl'ongh all the fracture 
zones and ultimately precipitated their mineral content 
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as ore and gangue matter. The dolomites aud limestones 
were great}~, sha ttered and offered less resistance to the 
passage of the solutions and as a. result suffered cou­
sidera ble imµreguation . ln the argillites and schists the 
solutions tended to travel along the bec1c.Tu1g planes 
although iJ1 places the~' filled fractures which cross botl1 
the bedcling and schistosity planes. 

It is possible that the lower portion. of the Ross1aud 
Volcanic series may have formed during the latter part 
of the Mesozoic era although the e,ideuce is not cou­
clusiYe. 

'.rERTlARY. 

During the Tertim·y epoch all oC eastern Washington 
ru1clerwcut vigorous croRiou. L oca I -fresh water basius 
were formed from time to time in which sediments accu­
mula tecl. Along with th(' sediments were deposits of 
Yolcanjc ash and hwa tlows. Ko large fresh water basms 
have beeu clisco,•ere<l in Stevens Couutr although small 
local basins apparently existed. In these muds, sand. 
and ash ,,,ere deposited. l?lows of lava were l.>ci11g pomed 
out OYer the surface in the northern autl southern por­
tions of the count:-. fo the sontl1ern third of the county 
flows of antlesite, followed by basalt, co,ercd huge areas 
of the region. These Hows were the northern extension 
of the great laYa fields of the Great Basin south of Col­
umbia Rivt'r. Those in the n01·theru part of the county 
constitute a separate ,~olcauic prnvince. They accumu­
lated to a g reat thickness and form a large part of the 
surface geology of the Ros land Mountai1)s. By the close 
of the Tertiar.\· a lal'ge part of Stevens Com1ty ap-pears 
to have been reduced to a plain of lo·w relief. 

QOATERNAHY. 

Early iu the Quateniary epoch Stevens Cou1Jty, along 
with other parts of the state, suffered deformation. Fol­
lowing these earth ruoverneuts the Horthern Cordilleran 
1·egion was covered with continental glaciers. Between 
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the Rocky and Cascade mountains there was a belt at 
least 300 miles in width and trending north and south 
which was almost completely filled ·with ice, the latter 
possessing an average thickness of at least 3,500 feet. 
In the Columbia River valle)~ it had a thiclmess of over 
5,500 feet. South of the international boundary the ice 
cap broke up into a number of lobes which traveleu 
southward along the larger valleys and in Stevens County 
deployed out onto the great lava plateau south of Spo­
kane River. Enormous quantities of sand and gravel 
were transported by the glaciers and upon their retreat 
this material was dropped and in many places filled the 
former drainage channels. The country as a result is 
heaYily veneered with deposits of glacial drift. Since 
the retreat of the glaciers there has beeu a continuous 
attempt at a 1·eadjustment of the drainage lines as well 
as erosion of the glacial deposits. 



ECO.NO.MIC GEOLOGY. 
INTRODUCTION. 

Stevens County affoTds aH e.x:celleut field for the stud~, 
and investigation of a large number o.f different trpcs 
of ore deposits and the Telations of these deposits to 
the geologic formations in which they occur. During 
1·ecent years a large amount of attention has been given 
by geologists to a scientific study of ore deposits in all 
parts of the world. Attempts have been made to de­
termine under what physical a11d chemical conditions the 
different kinds of mineral deposits have come into exist­
ence, aud what influence the dHforent rock formations of 
the earth's crust have had upon the distribution, size, 
form, mineral content and richness of such deposits. As 
a result it has been possible to develop a generalized 
classification of ore deposits. It has been found that 
the diffcrc11t kinds of deposits have been formed under 
varying geologic conditions at different times in the 
eatth 's history and that man)· of them have undergone 
subsequent alteration so that tbe r esulting minerals are 
entirely different from those first formed. In many in­
stances the minerals f:irnt formed are of such low grade 
that the:· arc not of economic importance while those 
which haYe been altered from the low grade types may 
be exceedingly- rich. 

In this report an attempt has been made to determine 
what formations occur within the county and to designate 
their areal distribution as well as their structural rela­
tions below the surface. A study has been made of the 
larger number of mines and prospects ·within the county 
with an attempt to determine the position, extent and 
mineral content of each deposit and its relation to the 
geologic formations containing it. The large number 
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of prospects and the extent of territory covered in the 
r elatiYel~, small amount of time available for examination 
have rendered it impossible to give the detail desirable 
to each property-, and to warrant a defin ite conclusion con­
cerning its merit. 

The metals of greatest importance occurring in 
Stevens County are copper, lead, silver, gold, and zinc. 
Ores of tung ten, molybdenum and rnauo·anese occur and 
are mined to a small extent. Among the uon-metaliferous 
products of importance are magnesite, limestone, marble, 
dolomite, clay, shale, sand, gravel aud road metal. 
Altogether there are more than 300 milting properties in 
the county of wlucl.L about 100 have mined and shipped ore. 
Many of the mining p roperties have been developed only 
ou a small scale aud are to be considered as prospects. 
1\r any of these prospects arc at present far r emoved from 
transpo1·tation and ore shipments are impossible because 
of heary trausportation Tates. At the present t ime the 
cop}Jer au<l lead-silver ores are furnishing· the bulk of 
the metalife rous wenlth of tho Mm1ty although in the 
past there has been a considerable production of gold. 

GEOGRAPHIC DISTRIBU'T'ION. 

Met<1Jiferous deposits of both commercial a11<l non­
cormncrcia l importance occur cattered throughout the 
county. The majo1'ity of them a re grouped into several 
areas which are refel'l'cd to as mining districts although 
several properties of considerable economic importance 
are isolated and cannot be considered as belonging to 
any particular district. The more important di.· tricts 
in to which the mining properties are grouped a r e : Che­
welah, West Chewelah, Valley, Dee1· Trail, Springdale, 
KettJe F alls, :Myers J.i-,aJls, Clugston Creek, Colville, Fif­
tecu lule Creek, Orient, and Nor thport. The description 
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of the individual mines and prospects will be considered 
under each of these clisb:icts as a unit. 

GEOLOGIC DISTRIBUTION. 

The physical and chemical character of the different 
formations in the county hav~ had a direct influence upon 
the formation of the ore bodies. In most cases the veins 
and ore dcpoi:;its have been precipitated from solutions 
tTaveling along the zones of fracturing and faulting as 
well as along the planes of bedding or contacts between 
igneous and sedimentary rocks. In certain kinds of rock 
formations, such as quartzite or granite, the walls of the 
fractures or faults lie firmly in contact and ille oppor­
tuuities for the easy passage o:f mineral-bearing solutions 
is somewhat difficult. Such solutions as do pass through 
cannot as a rule readily attack and replace the wall rock 
adjacent to the fractures or fa.ult planes unless the zone 
of fracturing is of some width. Granitic rocks are as a 
rule more easiJ~-, acted upon tha11 quar tzites. Limestones 
are usually most easilr fractUTed and mineral bearing 
solutions arisi11g through such fracture zones dissolve 
a part of the lime and effect a direct r eplacement with 
sulphides of the Yarious metals. The fracture zones, par­
allel with and diagonal to the bedding planes, in the argil­
lites and calcareous argillites, have also afforded avenues 
for mineral deposition. The high-temperatuTc mjncrals 
s uch as ores of hmgsten and molybdenum are associated 
with gTanites. 

Conforming to these gEineraliza tions the limestone and 
argillitc formations of the SteYens group contain a large 
proportion of the ore deposits of the county. In the 
Orient district, the ores, in nearly every case, lie i1J zones 
of f racturing in the Rossland Volcanics or the monzonite 
dikes intruded i11to the volcauics. The tungsten and 
moly bclenum minerals occur fo the Loon Lake granite. 
The quartzites of the Stevens group are almost always 
barren of ore deposits. 
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CHARACTER OF OUTCROPS. 

The outcrops of the ore bodjes are in many cases con­
cealed beneath clepo ·its of glacial gra,·els and sands. As 
a rule even in those areas where the bed rock i · exposeu 
the urface exposure of the veins are very indefiJ1ite. 
"\There oxidization bas been unu ual the carbonates or 
oxides of lead, iron and copper appear uuiformly at the 
surface. In some ca es ·well-defined ledges of quartz or 
calcite can be traced for short distances. Where iud.i­
ca.tions of milleral deposits or veins occuT there are usu­
ally numerous shaUow ti-enches a11d open pits which have 
been made in the course of prospecting. N earl? all the 
veins in the county occur on the slopes of the mountains 
or in thl:' gulches. 'fhe Yalleys arc commonly filled with 
gravel or n lhffjum an<l surface deposits of minerals are 
conspicuous br their ab~cnce although in many cases 
commercial ores which lrnve 110L been discovered may lie 
beneath. 

CLASSIFlCA TION OF ORE DEPOSITS. 

The follo·wing classification, based upon tbe form and 
occurence of the deposits, embraces most of tbe ore bodieH 
of the county : 

VeiHs filling fissures, shear zones, and joint planes : 
Veins iu ,olcru1ic rocks. 
Veins in diabase. 
Vei11s in dolornit<> and limestone. 
Veins ill argillite and schist. 
Vei:ns in g·ranite. 

Replacement depos its : 
Irregular russc1nu1ated replacements in dolomite 

al1d limestone. 
Impregnations and replacoments in amphibolite. 
Irregular 1·cplaccments along shear zones aud fault 

plaues in <Jo lomifo and limestone. 
Replacements along intersecting fracture zones. 
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Veins along lamination plnnes in the schist and 
ar g illite. 

Contact metamorphic deposits. 
Contact deposits. 

Veins along coutnctf; of intrusfre clilrns. 
Deposits of sedimentary orig in. 
Deposits of secondar)- elll'i chment. 

VElNS FILLING FISSURES. SHEAR ZONES .L"sO ,TOINT PLA.Nf.JS. 

This class of ore deposits includes the majority of 
those occurring in the Oticnt and Fifteen Mile Creek 
districts, as -well as many of those in the Chewelah, :Myers 
Falls and Sprino-dalc districts. The lnva flows of tl10 
Orie11t clisfrict have hcen fractured by numerous major 
and m inor faults as well as insignificant joint planes. 
)fineral bearing solutions h1-wc arisen through these pas­
sage ways and have precipitated the metalic salts in 
solution an<l also the Rilica. As a rn]e the veins arc 
narrow with weJ1-defined walls. Occasi01rnll~· mineraliza­
tion extends into the wall rock especially ·when the wall 
rock has been greatly brecciated and crushed. ':L1hc small 
lateral joints often contain mi11t1te scams of quartz 
carrying trflces of pyrite, cbalcop)Tj te or galena. 

The diabase dikes in lhe Fifteen Uile Creek district 
and tho~e west of Chewelah m1d Blue Creek baYe been 
fisstu·ed and mineralized in a sini ilar mauner. Usually 
the .fracture· are of small extent aud the veins are a s a 
result not ven · pcrsisl<'nL. The walls are sharply <lefined 
and the wall rock shows Yer~r little alteration and min­
eralization. A s imilar c011ditio11 usually prevails where 
mineralization has taken place in the granite. The 
tungsten and molybdenum Yeins in the grani te aTe 
sharply defined quartz fillings of fissures although occa­
sionally there lrns been some mineralization in the mo1·e 
easily altered femic mi11e1·als of the granite. 

Tn tlle argillites and schists the v€'ins commonly lie 
along the bedding planes. Often such zones are the r e-
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sul t of replacements in the particular beds which have 
been most susceptible to alteration although the fractur­
ing may have opened up an a.venue for the circulating 
solutions. In the argillites many of the quartz veins lie 
in well-denned fis ures in which no replacement has taken 
place. Such veins may well follow the strike of the for­
mation for a time and then cross it diagonally. Ex­
amples of this type may be seen in the Frisco-Standard 
and Liberty Copper mines. 

REPLACEMENT DEPOSITS. 

The ore deposits occurring in the limestones are typi­
cally replacement deposits. Where the limestone areas 
have been subjected to great crushing movements frac­
tru·e zones of small size have been developed at random 
throughout the mass. Sometimes these are of consider­
able extent and at other times they are merely seams or 
gashes. They have afforded avenues for circulating min­
eral bear.ing solutions to pass through all pa.rts of tho 
formation and to precipitate their mineral content with 
uneven distribution. Deposits formed in this manner are 
usually of small size aud of irregular shape. Under such 
conditions of deposition the problems of mining consist 
of searching for pockets of ore rich enough to mine and 
the development of such a property cannot usually be 
carried out on a very systematic plan, as in the case of a 
well defined vein. In some areas as at the Napoleon mine 
or the Big Iron mine, large masses of amphibolite have 
been fractured so as to form wide zones of considerable 
extent. These have been invaded by mineral bearing 
solutions which have not only-filled the fracture zone but 
have also to some extent replaced a part of the rock itself 
with gangue or ore minerals. 

Wherever major fractlU'e zones in limestone intersect 
minor fractures or joints the circulating solutions have 
been very active in precipitatin~ their metallic content 
and replacement has been so strong as to develop roughly, 
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chimney-like ore bodies with their long S..'t<'S parallel to 
the line of intersection of th0 two fractures. Deposits 
of this fy})c arc ofte11 very rich and have afforded some 
of the large t and richest ores of the c0tmtr. Examples 
of ibis type are the ore bodies in the Electric Point, 
Gladstone and Clev-cland mines. 

In the Chewelah district, the Chewelah n rgillite con­
tains, intel'beclucd with it, 11arrow hands of limestones 
and calcareous argillite. These bands have yielded to 
deformational stresses and have been fractured and acted 
as zones for circulating- solutions containing copper salts. 
Zones of mineral replacement have formed along original 
fracture plane$ whicb conform to tho strike and cljp of 
the argill.itcs. Similar conditions of deposition obtain 
in mally of the propel'ties in the :N'orthpo1·t district. 

CONTACT l\lETAMORPHIC DEPOSITS. 

In the Clugston Creek district zones of minen1l de­
position occm· in the limestone parallel to and within a 
few feet of the granite contact. Well-defined -fissures do 
not appear to eA-ist. r:t.'he limestone has been partly re­
placed by silica and fine disseminations of galena, sphal­
eritc and chalcopyrite. This condition extends to the 
granite contact alt.bough the graujte has escaped min­
eralization. Examples of this condition may be obserYed 
on the A and C property ncftr the divide between Clug­
ston and Bruce creeks. The molybdenum northeasl of 
Phalen Lake occurs in quartz veius lying parallel to 
and within 10 feet of the g·rnnite contact, but within the 
granite formation. 

CONTACT DEPOSITS. 

In the Orient, Fifteen Mile Creek and western North­
port disfricts the c011tacts between intrusive dikes and 
tho limestone, latite or argillite formations have served 
as avenues for the mineral bearing solutions to arise 
and precipitate some of their mineral content. Oceasion-
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A view of one or the working faces in the F inch Quarry of the 
Northwest Magnesite Company. 

ally mineralization extends into the sunouncling wall 
rock but as a rule the veins are rnther distinct and nsually 
narrow. Quartz is usually present as the g·angue mineral 
in these types of deposits. 

DEPOSI'l'S OF' smnIMENTARY ORIGIN. 

A.long the eastern side of Huckleberry Mountains a 
well-defined belt of dolomitic limestone is interbcdcled 
with the Deer Trail argillite. It has been mapped and 
designated as the Stensgar dolomite. It ti-ends north­
easterly, has a prevailing dip to the northwest and ex­
tends from the Deer Trail mining distrjct northeasterly 
to a point a few miles west of Chewelah. At intervals 
within this belt the dolomite passes over into magnesite. 
These bodies of magnesite vary greatly in their chemical 
character and appear to be a replacement of the dolomite. 
The dolomites arc believed to have been deposited on 
the sea floor at the time the argillites were accumulating 
as a result of the precipitation of calcium and magnesium 
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carbonates. Later, enrichment of the dolomites in mag­
nesium due to the extraction of calcium carbonate, result­
ed in the formatiou of magnesite. 

L!S'.l' OF l\lINl•!RALS Ii\' STW,"ENS COUNTY. 

A large variety of minerals occur associated "ith tlrn 
Tocks and ores of Steveus County. ~1any of these ru·c 
quit<.' common in any district where a. considerable num­
ber of different types o.f rocks a1·e present. Many of the 
i11trusi vc igueous rocks luwe been injected into the lime­
stone formati011s as well as the calca1·eous argillites and 
a large variety of metamorphic minerals has resulted. 
, evenll high-temperature minerals ha,7c been formed in 
the granitic masses. Minernls wl1ich arc usually as-soci ­
atcd with saline lakes arc typically absent, although they 
occur elsewhere in tbe Okanogan Highlands and on the 
hasRltic plains cast of the Columbia. The more p1·omi­
ncnt mi11erals arc noted below: 

Apatit e. This is a common accessory constituent of 
the granite and diorite of the county. 

Ar,gentite. This mineral occurs in the lead-silver or es 
of several mines in the district, the most noteworthy of 
which is the Old Domiuion. It is probably a secondary 
roil1eral. 

..Arsenopyrite. This mineral occurs iJ1 very small 
amounts in ::rn open cut iu the Chewelah Consolidated 
:Mine in a quar tz gangue, and also in the Germania Tung­
sten liine. 

A ·ugite. Augite is abundant in the Gerome andesite, 
the Camas basalt and the cliorite and lamprophyTe dikes. 

Azu.rite. This mineral occurs in the oxidized zone of 
some of the copper deposits in the form of a thin coat­
ing· on ibe quartz ancl calcite gangue minerals, but is less 
common than the malach ite. 

Barite. BaTium suJphate occurs as veins in the cal­
careous argillites in the Chamokane district near the 
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headwaters of Chamokane Creek. It is white jn color 
artd characterized by jts high specific g ravity. 

Biotite. This is one of the most abundant constitu­
ents o-f the Loon Lake granite, as well as the monzonitc. 
It foTms the essential mineral of many of the lampro­
phyrc dikes so abundant in the county. 

Bornite. Small amounts of bornite occur associated 
,vith the deposits of chalcopyrite, but usually as a second­
ary mineralization forming a coating- on the chalcopyrite 
and in the upper zones. 

B mcite. This mineral occurs in a ma s of consid­
erable size in a deposit of mag11esite, which in turn lies 
in a belt of dolomite west of "Valley. 

Calcite. Large bedded deposits of calcite occur in 
thick bands, interbedded with argillites and quartzites of 
the Stevens GrouJ>. Often it is pure, but more commonly 
grades into dolomite of var:ving purity. Calcite also 
occurs in secondary mineral :fissures. 

Cerussite. The carbonate of lead, cerussite, occms in 
many of the lead deposits in the oxidized zone as an alter­
ation product from the galena. It is tho predominant ore 
mineral in the Electric P oint :Mine, one of the most active 
mineral producers in the county. 

Chalcedony. This mineral has been noted as an am­
ygdaloidal filling of the vesicles in many of the Tertiary 
and other lavas of the county. 

Chalcocite. In the majority of the copper properties 
of the county, this is a rather common mineral, although 
it is not an abundant mineral, except in the United Copper 
:Mine, where it constitutes a large part of the ore de­
posit. 

Chalc'opyrite. This is the most widely djsfributed of 
all the copper bearing minerals in the county. It occurs 
as a fissure vein filling, as in the Loon Lake and the 
Copper King mines. Oommonly it is associated in a com-
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plex manner with galena and sphalerite, a. in the Cleve­
land Mine. In the Orient district it is finely disseminated 
in the pyTi te and pyrrhoti te. 

Ghrysocolla. The hydi-ated silicate of copper occun 
sparingly in the oxidized zones of copper deposits along 
with malachite and azurite. It is less common than either 
of the latter minerals. 

Copper. A few small flakes of nati,7 e copper were 
seen n1 the joints of the Rossland Volcanics, where it is 
oi non-commercial importance. Native copper is rare in 
the county and was not seen elsewhere. 

Gosal-ile. This mineral is a lead-bismuill sulphide, oc­
curring in needle-like crystals in the quartz in association 
with the wolframite in the Germai1ia 1\iine. Analyses 
which have been made of the mineral show it to contain 
one ounce of silver and 0.02 ounces of gold to the ton. 

G1'1prite. The red oxide of copper, cuprite, is common 
as a minor alteration mineral in many of the copper de­
posits of the county. 

Diopside. This vru:iety of monoclinic pyroxene occurs 
occasionally ill tho basic diorites and intrusive gabbros. 

Dolo1nite. This occurs both as a gangue mineral in 
several deposits and also as a constituent of certain 
members of the Stevrns Group. It varies greatly in the 
ratio of calcium to magnesium, so that there a1·e complete 
gradations from calcite to dolomite and in places to mag­
nesite. 

Epirlote. This mi11ernl has been developed in the cal­
careous argillites along fracture zones which haYo been 
mineralized. Yellowish-green epidotc occurs as a gangue 
mineral in the gneissic granjtes just west of Laurier in 
Ferry Com1ty. It lias also been formed as a secondary 
const:iiuent in the alteration of many of ihe basic igneous 
dikes. 
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Fliwrite. This mineral is rather uucornmou but oc­
cm·s in association with the qual'tz gaugue at the Ger­
mania ·Tungsten :Mine and with the molybdenum deposit 
near Plrnlen Lake. It occurs as an accessoTy constituent 
of the granite and especially near the contact with the 
schists and quartzitcs. 

Ga,le11a. This is one of the most abundant and widely 
distribu ted minerals in Stevens County. It occurs both 
in the finely crystalline massiYe condition and also in 
large crystals. As a rule it is more abundant in the 
vei11s occurring in limestone than in other rocks. In 
many cases H carries con, iderable values in sjJyer. 

Garnet. Garnet of a r eddish-brown color has been 
found as a common mineral in the Orient gneiss and 
occurs in the limestones near the contact with intrusive 
igneous masses. 

Golrl. Native gold is ::;aid to have been found in the 
ox-idized z011e~· of many of tbe mines of the Orient dis­
trict and especially in the B eecher. The pyrite and pyr­
rhotite deposits of the Orien t and Fi rteen Mile Creek 
districts carry varying amounts of gold. 

llema,tite. Small quantities of hematite occm· :in the 
surface oxidized portious of the pyrite and pyrrhotite 
ores, such as the Scotia and Napoleon deposits. It may 
be in part a form o.E turgite. 

H ornblende. This common variety of the monoclinic 
amphiboles is an abundant constituent of many of the 
volcanic and intrusive igneous rocks of the county. 

Hubnerite. 'rhis tungsten mineral which coutains 
23.9 per ceu,t of .MnO, occurs in masses over an inch in 
thi_clmess, scattered throug·h the quartz in the 1ungsten 
King- Mine. 

H ypersthe1rn. The orthorhombic pyroxenes occur 
rather sparingly in the Camas basalt, the Gerome ande­
sites and -in some of the intrusive diorites. 
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Ilm euiif. As an accessor)r mineral, ilmenite occurs ju 
small amounts in the Loon L ake grnnites and in the 
quartz rnonzouite1 as well as in the alluYial sands along 
Columbia River. 

Kaoli'11ite. This mii1eral occurs abundantly as an 
alteration product from the feldspars of the granite and 
diorite. l n an impure form it has accumulated in beJs 
as the result of deposition in pools of water and is :i 

source of cla)' deposits. 
Limo11ite. This minera l. is a common surface alte1·a­

tion product from the oxidation of pyrite, pyrrhotite aml 
chalcopyritc depo. its, wher e it forms a gossan. H also 
forms in the decay of sedimentary rocks containing var~r­
ing amouuts of fcrrugi.Dous car bonates. Considerable 
quantities occur in a clay at the contact between lime­
stones and basaltic la,,as. 

Ma_q·nes·ite. This mineral as known in most western 
areas occurs as ,·ein fillings in serpentine and perjcloti te. 
In Stevens County it occurs as a replacement in dolomite 
rocks of sedimentary origin. It contin11ously- Yarics u1 
composition from the theoretical coruposi tion aml exhibitf:l 
all possible gradations into dolomite. In color it rnnges 
from white to gray, bluish-gray, redclish-gra~·, red and 
dark gTay, and in texture from vcr)· :fine-grained to 
coarsely crystalline. 

Ma.(Jneti/P. As an accessory mineral small grains of 
magnetite were noted in the granite:;, diorites and the 
Camas basalt. Small irregular patches of it occur iii the 
serpentin<' cast of Laurier. 

Malachite . The hydrated carbonate of' copper, mal­
achite, is common and occurs in small amounts in the ox­
idized Mne of nearly all the copper deposits. 

Ylolybde11i.te. :Molybdenite occm·s in a quartz Yein in 
granite northeast of Phalen Lake and closE' to the roof 
of the gl'anite batholith. It occurs also in association 
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with chalcopyrite in a fissure contact vein in the Juno­
Echo Mine at Chewelah. In small amom1ts it is common 
as a high-temperature mineral in several parts of the 
county. 

Musco1v,ite. Muscovite constitutes a rather abm1dant 
accessory constituent of some of the intrusive granite, but 
is common in the quartz-mica schist of the Stevens meta­
morphic gi·oup. 

Olivine. This mineral occurs as a constituent of the 
· peridotites east of Laurier and also in certain of the 
diabase dikes and in the Camas basalt. 

Opal. Small quantities of opal occur in the tuffs in­
tercalated with the Tertiary Camas basalts in the south­
western portion of the county. 

Orpiment. In association with realgar this mineral 
occurs at the Chewelah Consolidated .Mine. Only one 
small specime11 was noted. 

Ortl1oclase. The monoclinic potash feldspar , ortho­
clase, is an abundant constituent of the Loon Lake granite 
and the monzonite porphyries. Iu some localities the 
cl'ystals attain a length of four inches and compose 80 
per cent of the rock mass. 

Plagioclase. The triclinic sodium calciwn feldspars 
arc the most common constituents of the diorite and andc­
sitc and the basio lavas. They occur as accessory miJl­
erals i11 the granite and aciruc lavas. 

Py,,ite. This is the most common ore mi11eral in 
Stevens County. It is present in varying amounts in 
nearly all the mines and prospects. In the Orient dis­
trict it is the usual m111eral in the fracture zones in the 
latite areas, as in the First Thought :Mine, and carries 
the gold content. In such mines as the Big Iron, Scotia 
and Napoleon it forms large masses. 

Pyromorph:ite. This is a secondary mineral occuring 
i11 the oxidized zone of some of the lead deposits. It has 
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been recognized in the Eagle :Mine at Chewelah ancl iu 
the Cleveland )line w<.'st of Spri11gdale. 

Pyrrhotit<'. This mineral is abundant in the replace­
ment zones in the schists of the Orient clistrici and as a 
fissure filling in the lavas of the Fifteen :i\Iile Creek dis­
trict, where it coromonJy canies some finely disseminated 
chalcopyrite and low values in gold. 

Q11cirle. This is the prevailing constituent of the 
quartzites. It occurs in aU the granites and aplites aml 
foi·ms the gangue or many oft.he ore bodies of the county. 

Real.oar. This mineral has bee-n found only at the 
Chewelah Consolidated hlinc in one of the small surface 
cuts in a quartz vein. It is extremely rare, being present 
only in the minutest quantities. 

Ruhle. As au accessory mineral rutile occurs in the 
granites and diorites of the county, as well as in dust-like 
aggregates in some of the quartzi tes. 

Scheelite. Scheclite, the tuugstate of calcium, is in­
timately associated with the wolframite in the Germanifl 
:Mine, where it occru·s as a pure w·hite mineral resembling 
quartz, but with a much higher specific gravity. 

Serventiue. This mineral occurs as irn alteration 
product of the ferro-magnesian minerals of the basic 
igneous rocks. East of Laurier it forms an area of co11-
siclen1hle size from the alteration of peridotite. Ser­
pentine has been developed in connection with the mag­
nesite deposits at the U. S. Uarble quarry west of Valley. 

Side,,ite. This forms an important gangue mineral 
for the chalcopyrite ores in several mines in the Chewelah 
district. It occru·s in bands rnnging from a few inches to 
oveT 40 feet in thickness an<l lying within and couformi11g 
to the bedding planes of the schist. 

Silver. Native silYer is reported to occur in small 
amounts in several of the lead-silver deposits, but only 
in the upper oxidized zones. 
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Sphalerite. Commonly known as zinc blend, sphal­
erite is widely distributed in all the mining districts of 
the county. It is more commonly associated with the lead 
ores ancl sometimes occui·s in cousiderable quantities, 
especially in the Emcstone formations. It occurs both 
mass iYe and in finely disseminated crystals. It is often 
a replacement mineral and is distinctly banded. 

Spinel. This mineral was noted in the gra.nitc neaT 
Old Dominion 1\Iountaiu as an accessory r ock constituent 
aud ~lso in the sands along- the Columbia. 

Stibnite. The sulphide of antimony, stibnite, is rare 

as a mineral in the county. It oceurs rather prontiuently 
in the ore at the Wclls-]'argo Mine, -where it is associa ted 
with a quartz gangue. lt usually occurs in small vug-lilrn 
masses irregularly scattered through the ganguc. Small 
values of sil,7 er arc said to occm il1 it. 

Talc. Talc occurs in the serpentine mass east of 
Lauricr as al1 abundant alteration product of the ferro­
magncsian pyl'Oxenes occurring in the basic diori tes. 

Tetrnhedrite. In nearly all the districts of the county, 
tetrahedrite occurs in small amounts. It usually canies 
varying amounts of silver. It is a common mineral in 
the High Grade l\linc at C11ewelah and the Silver Queen 
Mine south of Kettle Falls, as well as in ma11y others. 

'l'itanite. Titanite occurs as an accessory mineral in 
the granite and diorite and is usually present in the allu­
vial sands along Columbia River. 

Tou:rtnaline. Small radiating crystals of tourmaline 
occur in the quartz of the granite in the Germania Tung­
sten ! fine. 

T9·e11wl!ite. This variety of the monoclinic amphiboles 
occurs in some of the Limestones and calcareous argillite 
formations of the Deer Trail and Orient districts and 
occasionally in other places. 
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lT' olframite. This miueral is a brownish-black tung­
state of iron and manganese, and occurs in a quartz 
ganguc, filling fissures in the grauitc at the Germania 
}line, and also in the deposits on Grouse Mountain cast 
of Loon Lake. 

TVollastonite. Spccimc11s of wollastonite "-ere noted 
in the limestone belts in the altered zones udjaceaL to 
intrusive igneous masses. 

Zircon. Zircon occuTs as an accessor~· constituent of 
the granite and also occur. in the sands exposc<l along· 
Columbia IliYer. 

G1Dl\"8S1S ANU AGE OF THl1l OR£;; BOliIES. 

The entir e series of argillites, limestones and quartz­
ites of the Stevens group was uplifted and folded before 
the intrusion of the Loon Lake granite. '11he complete 
area of the county is presumably underlain by- tbis gran­
itic mass ,vhich at one time, while in a liquid condition, 
was injected into the oYerlying sedimentary rocks. It is 
probable that thi~ batbolithic intrusion occurred near the· 
close of the Jurassic epoch and was contemporaneous 
'-v-ith, or followed close upon, the deformational move­
ments which produced the folding of the rocks. \V-ithout 
douht the stresses set up in the rocks at this time devel­
oped zones of fracturing and faulting, together with 
minor s1ip and joint planes, and these became avenues for 
the greatly heated ascending mineral bea1·ing solutions 
derived from the granitic magma below. The force of 
crystallization may have exerted pressures which ai<led 
in the opening of the zones of weakness and gave direction 
to the more impo1·tant ave1mes of circulation. As these 
solutions traveled upwards through the fracture zones 
ill the limestones and argillites, silica, calcite and the 
sulphides of the metals precipitated out j11 the narrow, 
and probably i11 most cases closed, :fissures but r eacted 
with the adjacent wall rock and after partially dissolv-
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ing it Teplaced it \\~ith the minera l content from solution. 
It is probable that the greater part of the mi11eral de­
position in the county occurred shortly after the granitic 
iutnisions. In the Orieut, and in the Fifteen Mile Creek 
districts, the country rock is a patt of the Rosshrncl Vol­
canic formations. These were fractured and are fillc<l 
with silica and metallic minerals. The lava8 are in part 
of Tertiary age and it is probable that the time of mfo­
cralization was much later than that of the central and 
southern part of the county. It may have taken place 
follmving the Tertiary intrusions which are well )mown 
just north of the international boundary, and which in the 
Orient dishict a1·e represented by the numerous monzo­
nitc ancl granitic diJrns. Although there is no definite 
evidence available, it is probable that the ore deposits of 
Stevens Comity came into existence at two different time 
jntervals. One of these may have been at or near the 
close of the Jurassic and the other possibly during the 
l\fiocene or Pliocene. Hoth of these epochs of mineral 
deposition probably followed an epoch of uplift, folding, 
frachnfog and batholithic intrusion. The assumed age 
of mineralization is dependent upon the age of intrusion. 

HISTORY 01" MINING DEJVELOPMEJNT AND PRODUCTtON. 

The first mineral discover ies in northeastern Wash­
ington are reported to have been made in 1865. Tbe 
early mining activity was almost confined to the search 
for placer gold. The first discoveries in Stev·ens County 
were .made in the Colville district in 1883. I n 1885 the 
Old Dominion claims were located. Shortly afterward 
mineral locations were made in the Chewelah and Deer 
Trail districts. In 1896 the Colville Reservation was 
thrown open to mineral entry and a large number of 
prospectors came into the region. The larger number 
of mining properties in the county were located in the 
few years follo·w:ing this opening. Roads were built into 
many localities and many shipmen ts of high-grade ore 
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were made. ln many cases the ore was packed out long 
distances on horseback. After much of the high-grade 
surface oxidized ores were mined lower grade ores were 
encountered. 1fany of the properties which started de­
\Telopment were unable to find ore of sufficiently high­
grade to warrant shipment for any considerable distance. 
The fluctuation in the prices of silver and coppe1· acted 
somewhat as a barrier to extensive mining development. 

DUTing the past two years there has been a revival 
of mining activity due to the demand for certain ores 
for war puqJoses and also the rapid rise in the prices of 
silver and copper. Several properties which have been 
more or less inactive for some years are being opened 
up and unwatered. One of the difficulties encountered in 
mining operatio1Js has been the complex character of 
the ores. Methods of treatment for the successful ex­
h'action of the metals have not been developed on a com­
mercial scale. It is probable that many properties which 
are now inactive will at some future time produce con­
siderable amounts of or e provided means can be found to 
effectively and commercially treat tbese ores. 

A line of Tailron.<l traverses the county from north 
to south a11.d many shipping points arc available. :Mod­
erate to poor roads connect the mines and prospects with 
the shipping points on tbe railroad. In some cases at 
present, oms can be commercially hauled by team or auto­
truck for clistances of over 20 miles to the railroad. The 
smelters in .Bri tish Columbia, as well as those at North­
port and at Tacoma, receive the greater portion of the 
ores produced at the present time. 

NON-METALLIC DEPOSITS. 

Among the more important non-metallic substances of 
commercial importance are magnesite, limestone, dolo­
mite, and clay. Basalt, quartzite and silicified argillitcs 
are abuudaut and constitute an available source of road 
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metal. The glacial deposits of the county furnish ample 
supplies of gravel and sand. 

The magnesite deposits, as at present ]mown, are 
mostly con.lined to a long nanow belt of dolomite trending 
along- the ea.stern Aanlrn of the Huckleberry Range from 
Deer Trail on the south to a point wost of Chewelah on 
the north. It is possible that some of the other dolomite 
formations in the coullty may contain replacement de­
posits of commercial magnesite but up to the present they 

have not been discovered. 
Dolomite is extensively represented throug-hout the 

com1ty. It varies greatly in chemical composition, aml 
grades by degrees ~nto pure limestone. About four miles 
eaHt of Colville a dolomitic deposit is being developed and 
a large calcining pla11t established. Tlte material is to be 
shipped to the paper mills of Oregon and Washington in 
place of the magnesite from Oalifon1ia. It is used jn the 
manufacture of p~,per. 

The limestone varies greatly in the ratio or calcium 
oxide to maguesium oxide. That i11 " 'hich tbe magnesium 
content is Yery low 01· absent is of value a1Jd is beinb 
used in the manufacture of lime and also in the mm1ufac­
ture of Portland cement. The rock from one quarry is 
being mined and used as a flux in the Northport smelter. 



DESCRIPTION OF :MINIXG DISTRICTS. 
CHEWELAH DISTRICT. 

GffiNERAL S1'A.T l~MENT. 

This district lies in the central part oi Stevens County, 
on the cast aucl west s ides of Colville Valley. ..Altogether 
about J50 sqnare miles of territo1·)1 are involved. Th,~ 
area 1rnturally is divided iuto two divisions, one of which 
lies on the west s ide of Colville Valley ancl the other on 
the cast side. The principal town nnd shipping point 
in the district is Chewelah, a town of 1,600 population 
and situa led on tbe Great R orthcru Railroad. Other 
towns of importance ~ne Blue C'reck ancl Add)T. 

The first locations in the clisb-ict were made shortly 
after the Rosena t ion was tln-owu open in 1896. The 
E,1gfo mine was the first io be de,~eloped a11d this was 
followed by others on the sonthcn1 and western slopes of 
Eagle 1IouutaiIL The United Copper :Mine is now 1Nld­
iug all others i11 acti\'it>·· Several mines arc prod.ucing 
on a small scale but tbe majority are doing only the amrnal 
assessmeut work. Goo<l roads extend to most of the 
lJroperties and in ruany of them a hu-ge amount of de­
velopment bas hee11 done. Considerable cguipmeut has 
been iustalled iu the form of mills, machinen', and camp 
buildings. 

TJ1e f 01·rnations exposed in the district co11sist maiIJly 
of' argillitc, limestones and riuartzites of the Stevens 
gi·oup. These are cut b~· masse of granite and lampro­
phyre dikes. Tho ore hodics consist largely of fissure and 
r eplaceme11t deposits i11 zoneR of fracturing and fissur­
ing aud lie parallel to tho bedding planes of the lime­
stone and argillitc. rrlley are most conspicuous ju the 
near Yicinity of tlJO gnrnitic intrusive rocks. On the 
west side of Colville YalJcy tl1e Yeins consist of sljghtly 
m ineralized fissure zones in diabase aml .imphibolite as 
well as iI1 the argillite. Copper, lead and silver cousti-
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tute the cbjef values of the ores, although copper leads 
in production. Chalcopyrite, bornitc, chalcocitc and 
g·alena arc tho most important ore minerals. 

U NI'rEO COPPER. 

This proper ty comprises seven clajms and five frac­
tions wbi.ch were inc01·porated as the Uni.tea Copper Min­
ing Company in ] 906, with head offices in Spokane. The 
claims are situated about five miles northeast of Chewelah 
which is the nearest n1 ilway point. Chewelah is reached 
by a wagon J•osd of easy grades and fnir construction. 
The ore and supplies are hauled by both teams and trucks. 

The lllllle is developed by a main tunnel, a.t an eleva­
t ion of 2,800 feet, witb a direction uearl.v due east. The 
tunnel has been driven .J.,220 feet to the point where it 
intersects the vein about 1,000 feet below the outcrop. 
Drifts <lg:gregating 1,+60 fret have been madf' north and 
south from the main crosscut and about 700 feet each 
way. At intcrwlls of ~5 to ;~:3 feet ore chutes leading 
into the s topcs, have been installed. In the hangiug-wall 
of tlte vein, near the intersection of the crosscut and drift 
tunn0ls, a two-comp:wtment shaft is being sunk whicl1 at 
the time of exami1rntion was 175 to J O feet in depth. At 
]20 feet below the collar a station has been cut and drift­
ing north and Routh on the \7Cin is in progTess. The drift 
extends 75 feet south of the shaft where a fault has been 
encountered which tlu·o·ws fuc. vein about four feet to the 
west. 'l'he north d1·ift extends 100 feet to the north and 
shows good ore in the face. The face of the north drift 011 

the tunnel lm·cl is in a hard basic dike r esembling cliorite. 
Besides the workings from the main tmmel there is an 
upper tururnl about 600 feet above from which a large 
amount of drifting, raising and stoping bas been done. 
It is about 400 feet from the upper tunnel to the outcrop 
of the vein . 

The rocks of th i.s immeruate vicinity consist of alter­
nating bands o:f a rgilli te, calcar eous argillite, quartz-
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mica schist, ,rnd quartzite, all of which haYc a prevailing 
strike of .K. 20,'.) E. and a dip of 70° to 75° to the south-
0ast. Tlier all belong to the Chewelah argillite. On the 
cast of the argillite lies the Eagle Mountain quartzite. 
These strata have been subjected _to int.enso fracturing 
and faulti ug·, an<l they have been cut by numerous narrow 
lamproph~Te dikes. The ore <leposits occur in a zone of 
fracturing paralleling the bedding planes of the argillite. 
The ore is chiefly cha1copyrite and smaller amounts of 
gray copper, togethel' with iro11 prrites in a gangue of 
quartz. The mineralized zone is from 5 to 20 feet in 
width with an aYerago of perhaps eight feet. The ore 
ahovc the 1,000-foot leYel is being mined by the shrinkago 
stope method, but this is not altogether satisfactory on 
account of the blocky nature of the groun<l. It is esti­
mated that from 200 to 250 tons of rock a re being sent to 
the mill each day, of which 10 per cent to 20 per cent is 
being sorted out as waste. 

The new mill has a rated capacity of 150 tons and is 
now treating about 125 to11s. It was built to re-treat the 
accumulated tailings from an old mill; which are esti­
mated to be about l00,000 tons. Tbe older mill unit is 
still used. Here ilie ore is crushed down to table-feed 
size and concentrates made on Deister-Overstrom tables. 
The table tails are flumed to the new mill, where they are 
reground for flotat ion treatment. 

The new unit contains a 4x5-foot ball mil1 rated at l 50 
tons capacity per 24 hours of the old dump tailings. The 
tailings are sent to small storage tanks au<l then to 
45-inch cone-classifiers. The over.flow passes from the 
classifiers to 8x14 inch cleyators. The sands pass from 
the classi:fier to the ball mill, wruch grinds in closed-chcuit 
with an Aikens classifier. 11he overflow from both the 
cone and Aikens classifier is delivered to the flotation 
cells. 
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COPPER KING. 

This property is situated northeast of Chewelah, from 
whence it is reached over a faii·ly good wagon road, with 
a dowu grade from the mine to the railroad. The forma­
tion is a part of the Chewelah argillite a.ncl has a pre­
vailing strike of N. 22° E., with a steep dip to the soutb­
ea. t and sometimes to the northwest. The pre,1ailing 
rocks exposed are quartz-mica schi ts aTgillites and cal­
careous argillites. T11e strata are cut by fault. , one set of 
which st.riJces N. 85° E. with a steep angle of dip to the 
north, and the other ,vith a strike 0£ N. 45° W. The ore 
deposits are fissurn veins lying parallel to the bedding 
planes of thE' fo1·mation. They vary gTeatly in thickness 
wl1011 followed along their stTike o a to give the ap­
pearance of pods or len -like bodies. The gangue ma­
terial consists of quartz, calcite and sideri te in varying 
amounts. The ore minerals are chalcopyrite, pyrite and 
tehahedrite which in the upper workings ha,1e been 
somewhat altered to azurite, malachite and limonitc. The 
ore bodies lie ou the north side of the canyon from the 
United Copper property and nre appa1·ently a nOTtherly 
continuation of certain veins encounter ed i11 the under­
ground worki11gs of the lJnited CoppeT Mine. 

The property is developed by a main lower working 
tunnel whose portal is at an elevation of 2,850 feet. The 
length of' this tunnel through the Amazon gTom1d to the 
west side line of the Copper King cla im is 950 feet. ·rrom 
thi point up to where the tunnel cuts the ledge is 192 
feet. 1i1rom tbe ledge the tunnel is continued 375 feet 
easterly. There arc three drifts to the south, each of 
,,·hich is about 200 foet in length and two drifts to the 
north one of which is 200 feet in length and the other 
65 feet. The direction of the main tunnel to where it 
intersects the Copper King west side line is N. 73° E. 
and beyond this point S. 4° E . Frnm the lowex tunnel 
it is reported that over 6,000 tons of copper ore have 
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been shipped. One large stope in the lower tunnel which 
is about J 00 feet in length and from 8 to 20 feet in width 
is said to have yielded over 4,000 tons of ore which aver­
aged copper 211z per cent, sih·er 3 ounces, and gold $1.00. 

An upper tunnel has been driven, in ·which there are 
over 1,000 feet of tunnel work as well as stopes extending 
nearly to the . urface. From this a considerable amount 
of ore has been shipped. 

COPPER QUEEN. 

This mine is situated in sec. 29, T. 33 N., R. 41 E., 
north of the Copper King :Mine. The development work 
involves a Jong crosscut tunnel driven to the east through 
the stra ta of the Che,velah argilli tc formation which 
sfrikcs N. 20° E., with a dip of 70° to the southeast. About 
600 feet from the portal of the tunnel a four-foot vein 
of siderite and quartz parallel to the bedding planes was 
encountered. It canies chalcopyri te as the ore mineral. 
Several lamproph.vre dikes were cut as the tunnel was 
being dri,·en. Two other crosscut tunnels haYc been 
driven Oll the property malung over 1,200 feet of tUJrnel 
work altogether. 

HIGH GRADE. 

This propertr, formerly lnwwn as the Delmonico, is 
situated in sec. 31, T. 33 N., R. 41 E ., at an elevation of 
2,515 feet, and about fo-ur mi les northeast of Chewelah. 
The formation exposed is a buff-colored limestone inter­
bedded with the Chewelah arg-illites, all of which strike 
N. 8° E., with a ver tical dip. The property is developed 
by a shaft which at fue time of examination had been 
stmk to a depth of 125 feet. The iimestoue in the vicinity 
of tho shaft is intersected br a network of narrow quartz 
stringers. Within the limestone theTe is a belt nearly 
:200 feet wide with a rrorth and south trend containi11g· 
large gua11tities of sidel'ite. The shaft has been sunk on 
some east and west stringers of quartz carrying chalco-
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cite, tetrahedrite, and galena and which al'C said to also 
carTy high values in silver. 

Jll\1 PA ND-Y. 

This prospect is situated in the northeast qum·ter of 
sec. 32, T. 33 X., R. 41 E. 1'he rock formation exposed 
consists of altrrnating ban<ls of argi11itc, limestone, cal­
careous a rgi11ite and quartz-mica schist, all of which 
ilave a. genernl strike of N. 16° E. and a nearly vertical 
dip. The <lovelopment ,,'Tork consists of a main tunnel 
whose portal is on the Sunset claim and which has been 
1lriven S. 79° E. for 325 feet as a crosscut. Near the face 
a drift has bern clrive11 N. 25° 1D. for 158 feet and from it 
nnotber crosscut to the east for a distance of over :mo 
feet. A small amouut of chalcopyrite was observed i11 a 
<lrift near the face. Se,cral other short tunnels and open 
cuts 1unre been made upon the surface. 

On the Express Fraction claim a short tuunel a little 
over 200 feet in le11gtl1 has been driven in the Chewelah 
argillites and the overburden of glaeial drift. A part of 
the tunnel follows tbe contact between the bedrock aml 
tlic o~erlying glacial material. 

TJ\"J)Hf'l;:NnEN'l' CCFJYSTONE. 

This group consists of four claims and a fraction 
located in se:c. 32, T . 33 N., R. 41 E. The formation con­
sists of interbedded arg'illite, calcareous argillite ancl 
quartz-mica i-;chist belonging to tlie Chewelah argillitc 
formation. The strata have a prevailing strike of N. 
16° E. and a. clip of 80° to the southeast. The property 
is developed bra tunuel driven along the bedding planes 
of the formation, on a vein of quartz and gouge contain­
ing some chalcoP)"'l'itc. Some distance from tho portal 
a lamprophyre dike was encountered, ha,ring a strike oC 
N. 20° E. and a dip of 75" to the northwest. 

-6 
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Be':LCirnH. 

T11is propert~· consists of a gJ"Oup of nine claims sit­
uated on a western spur of Old Eagle Mountain. The 
country rock consists of the several members of the Che­
welah argillite format ion, all of whicb have a prevailing 
strike of N. 30° E ., v.rith a dip of 80° to the northwest. 
rrhere are many Ya,riations in the djp however. The 
development work consists of tunnels, shallow shafts and 
open cuts. 

At an eleYation of 2,900 feet a tunnel is being dri v0n 
from near the centeT of the Exchange claim S. 60° E . tu 
cut a quartz vein exposed on the Dickson claim. At the 
time of examination it extended 420 feet to the face. The 
rock encounteTed js a white, silicified limestone and a 
schistose argillite. About 50 feet from the face a vein of 
quartz six feet in width occurs ca.rrying some ga lena. 
About 50 feet from the portal an oxidized zone crosi,os 
the tunnel carrying small amounts of limouite and a 
little chalcopyrite. At the discovery shaft 011 the Dickson 
claim a 4-foot vein of quartz, having a strike of N. 20:> 
E., with a ver tical dip, occurs, cutting the quartz-mica 
schist. The shaft has hoen sunk to a depth or 12 feet, 
exposing; chalcopyrite and a li ttle chalcocito. This is 
thought, possibly, to he tho coutinuatiou of tho Un itcrl 
Copper vein. Thirty feet ca.st of the shaft is a seconcl 
6-inch vein and 50 feet farther cast a 30-foot lodge of 
siclerite. Shallow shafts have been opened upon these 
veins. 

On the Lookout claim a tunnel has been <lriv€'n south­
easterly to cut the sou therly extension of tho United 
Copper vein. This tunnel extends into the Widow's Mit~ 
claim. From the "Widow's Mite cla im a trnmol has bce11 
driven noYthwestei-ly past the face of the tunnel just 
mentioned, with the object of cutting the United Copper 
vein. Both of these tunnels are entirely in argillite and 
quartz-mica schist. It is probable that the vein lies some-
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where on the western portion of the Lookout claim and 
west of the po1-tal of the tunnel. ·where the shaft inter­
sects the upper United Copper lm1ncl the argilJjte has 
a strike of N'. 26° E., with a vertical dip. At the face of 
th<"' same tmrncl the strike of the formation is N. 34° E., 
,v-ith a dip of 6 to the southeast. The strnta and the 
vein which is in conformity swmgs more to tl1e southwest 
as it approaches the f'\Outhern end of the White Cat claim. 
On the White Cat claim a shaft has been sunk to a depth 
of ]35 feet on a pitch of 3° to the southeast on a quartz 
n~in said to vary i11 ·width rrom three inches to three rect. 
rrhis is thought to be on the United Copper Yein. 

llFJOWOOD. 

rrlle RNlwood clailll is ::;ituated in sec. 5, T. ~2 1:\., R. 
41 K, about five miles cast of ChcwC'lah. H lies to the 
Houtheast of Eagle :Mountain, on the western flanks of 
the Pend Oreille Mountains. 'I'hc f onnation ox posed con­
sists of limestone and quartzite which have been cut by 
masses of grnnite on the south. The development con­
sists of a crosscut tuimel ch·iven easterly for a clistanC(' of 
400 foot through whlte, marbleiz<'d limestone and bluish­
g-ray limestone. A short distaJ1ce back from the face a 
vertical shaft bas been . uuk which at the time of ex­
mninntion was filled wiU1 waler. A raise lias a1so been 
extended to the sm·f ace 011 bodies of ore occm-ring as a 
replacement in the limeston<> along zones of fract.uring 
an<l brecciation. Galena is the principal metallic mineral. 

IM PERL\L COPPER 

'rhis property lies in the bottom of a canyon along tl10 
w·ostern flank of 01d Eagle :1Iow1tai.n, at an elevatio11 of 
2, 00 feet. i11 SE'('. 6, T. 32 ;{., R. 41 E. rrhc formation COll­

sists of a white limestone belt lying on tlrn western side or 
an argillite and quartz-mica schist belt. A shaft has been 
Sllllk in the limestone, close to the schist contact, to a 
depth of 106 feet. Ai the 106-foot ](Ivel a crosscut hnmcJ 
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has been driven to the west for a distance of 450 feet. At 
the time of examination the shaft was filled with water. 
Near the collar of the shaft a. tunnel has been driven to 
the northeast, where a 4-foot vein of quartz was cut. 

BLUE STAR 

This property is one of the oldest in the Chewelah 
District and was formerly known as the Eagle Mine. Jt 
is situated in sec. 5, T. 32 N., R. 41 E., and sec. 32, T. 33 
N., R. 41 E., about 3% miles northeast of Chewelah. The 

N 

I 
F10. 4. Longitudinal and plan views of Blue Star Mine, Chewelah 

District. 

property comprises three claims which have been grouped 
and incorporated as the Blue Star Mining Corupat1y, with 
l1ead offices in Chewelah. This propert~r was located iu 
l 886, and at various times considerable development work 
has been done upon it. 

The mine lies near the south end of Eagle Mountain. 
Tbe rock formations consist of limestone, dolomitic 
limestone, siliceous limestone and quartzite, which have 

). 
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been cut by a large mass of granite situated 011 the south 
side of the ore bodies. 

The property has been developed by a vertiec'l.1 shaft 
which has been sunk to a depth of 219 feet. The elevation 
of the collar of the shaft is 2,925 feet. A tunnel has been 
driveu in a direction N. 40° E. for a distance of 500 feet, 
where it intersects the shaft 117 feet below the collar. 
Beyond the intersection with the shaft the tunnel has 
been continued for a distance of 600 feet in a direction 
N. 85° E. Seventy-five feet west of the maiJ-1 shaft a 
,,

0 inze has been sunk 135 feet deeper. 
The rock formations encountered in the underground 

workin<YS are the southern extension of thosE' which out­
crop on the west side of Eagle Mountain. Near tbe portal 
of the tum1el the rock is a part of the granite exposed 
prominently in the region. The succession to the north­
ea st, in passing through the tunnel, is on the northeast 
side of the granite -intrusive contact, hard fine-grained 
bluish limestone for a distance of 300 feet, a white mas­
sive crystalline liJnestone of a blocky nature due to joint­
ing and fracture planes extending for 200 feet to the 
minernlized zone at the shaft. This rock continues for 
a distance of 200 feet beyond the shaft, along the continu­
ation of the main tunnel. East of the white limestone 
there are 200 feet of calcareous argillites which continu­
ously become more siliceous and :finally merge into a 
quartzite. Bcyo11d these beds for a distance of 200 feet to 
tho face of the tunnel there are light-colored and rather 
fine-grained quartzites. 

The ore minernls are galena and lead carbonate carry­
ing silYer. The ore bodies occm· in the form of chimneys 
and irregular shaped chambers in fractun zones through 
the white limestone. These ores have been derived pre­
sumably from solutions accompanying the intrusive gran­
ites. 
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M1AZON. 

This property is situated in secs. 29 and 32, T. 33 N., 
R. 41 E., about .five miles northeast of the town of Che­
welah. It consists of three claims known as the Amazon, 
Amazon Fraction and the Wild Goose, which were located 
in 1898 by T. C. Meader, M. McCrea, Edward Bun a.nc1 
J oshua Story. They are now owned by J. Oppenheimer 
of Chewelah. 

The geology of the property involves the eastem por­
tion of the Chewelah argillite belt, a short distance west 
of its contact with the Eagle Mom1tain quartzite. The 
rocks exposed are mostly quartz-mica schist and argil · 
lite. These rocks have been intruded by lamprophyr e 
dikes. The Amazon vein lies a.long the bedding p lanes 
with qual'tz-mica schist for both hanging and foot walls. 
It varies in width from 2 to 16 feet and has a strike of 
N. 23° E., with a djp to the northwest of 70°. 'rhe ore­
bearing minerals are chalcopyrite, which near the sur­
face has been alter ed to azurite, and a rusty gossan of 
honeycombed quar tz stained with limonite. These miner­
als carry silver a11d gold. The values in the ores are saitl 
to be copper 2112 per cent, silver 2 to 37 ounces, and gold 
50 to 60 cents per ton . 

The pI'oper ty has been developed by open cuts, shal­
low shafts, prospect tunnel. and w:inzes, involving abou t 
650 feet of tunnel work an.d 310 feet of drifting. The 
ma.in worki_ngs are on the Ami:tzon Fraction claim and 
consjst of a tunnel driven upon the vein ju a direction 
N. 23° E. A crosscut has been driven from this vein to 
the east where a second similar vein was encountered 
which also lies parallel to the bedding planes of th.o 
schists. A lower tunnel has been driven giving a depth 
of 325 feet on the ore body which is composed of' gray 
copper. A total of 550 tons of ore are said to have been 
rined. Th is was treated at the smelter s at Trail and 
Grand Forks, B. C. The total value of the ore shipped 
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from this property since its c.liscovery is reported to be 
$6,212.00. A shipment of two cars of oxide ore to the 
Granby smelter yielded $841.00 in copper and $125.00 in 
silver. 

The rock formation and the manner of origin and <le­
position of the ores in this mine arc similar to those in 
the United Copper property. It is probable that ihe 
character of the ore jn depth will be of tbo same nature. 

JAY GOULD. 

The Jay Gould Mine is situated a.bout three and one­
half miles east of Chewelah in the northeast corner of 
sec. 8, T. 32 N., R. 41 E., at an elevation of about 2,650 
feet. The veins on this property were first located about 
l 80 and c.levelopmeut ·work was doue at various times. 
At the present time there arc .four claims belonging to 
this gronp known as the R ed J ack, 1fo.A.cloo, :North Pole, 
North Pole Extension and J ay Gould. The property 
was incorporated in 19]4 as the :N'ew Currency Mining 
Company, with the head office in Oheweial1. 

The formatio11 exposed in tho vicinity of the workings 
are largely interbedded quartz-mica schist, argillite and 
quartzite, which have been intruded by granitic and hasic 
dikes associated with the main granite mass to the west. 
The mctamorp11ic sediments are a part of the Deer Lale 
argillite of the Stevens series, but on this property they 
haYe been greatl~ ... disturbed by the igneous intrusions an<l 
show a wide Yariation in strike and dip. Isolated belts 
of limestone occur in the gramte as a result of the dis­
placement. The main Yein on the Jay Gould claim strikes 
N . 45° W. and dips to the southwest at an angle of 45 1) . 
The gangue is quartz containing galena, pyrite, spbaler­
ite and chalcopyrite. It bas a width of about five feet. 

An .inclined shaft has been sunk on the vein to a depth 
of 195 feet and from this several hundred feet of drift 
have been <l1·i'"'en from both the 100 and 150-foot levels. 
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At the time this property was ,risited it was idle and the 
lower workings inaccessible. It is reported by the officers 
of the company that a fault was encountered and the ore 
body has not as yet been located. Other improvements 
consist of a 100-foot tunnel and several open cuts. 

A large part of the de,reloproent upon this propert~, 
was clone during the years 1890 to 1903. Four cars of ore 

N 

Fm. 5. Plan view of principal workings, Jay Gould Mine, Chewelah 
District. 

are said to have bceu taken out and shipped to the Tacoma 
smelter in 1903 which averaged $14.00 in gold and $10.00 
in silver. In 1915, 40 tons of ore were mined but not 
shipped. .Because of the impossil1ili tr of examining the 
ore bodies in the underground workiJ1gs, no suggestions 
can be made concerning· the possible positions of the 
faulted portion of the vein or conclusions concerning the 
character of the ore bodies. 
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JUNO-ECHO. 

The Juno-Echo niline is located in sec. 7, T. 32 N., R. 
41 E., about two miles northeast of Chewelah. The prop­
erty comprises three claims known as the Juno, Echo, 
and the Tacoma. The last two are locate<l on the vein 
and the first is a side claim. 

The geological formations involved are the Chewelah 
argillite and intrusive granite. The bed-rocks consist 
of dolomitic limestone and quartz-mica schist 011 the west 
and granite on tbe east. The sclrists and limestones have 
a prevailing strike of N. 23° E. and a dip of about 70° 
to the northwest. Basic igneous dikes ranging from one 
foot to 12 feet in width, having the mineral composition 
of lamprophyres, cut these formations but have 110 pre­
vailing strike and dip. One of these near the mouth of 
the main shaft is from 12 to 14 inches wide and has a. 
strike of N. 15° W. and a dip of 80" to the northeast. 

The ore bodies occur in a .fissute \7ein near the contact 
of the limestone and granite. The strike of the ma in 
vein varies froru N. 25° to N. 30° E. and the dip averages 
80° to the southeast. The ore minerals are chalcopyrite 
and molybdenite in a quartz gaugue. The mineraljzation 
frequently extends into the wall rock. The vein averages 
about 271 feet in widtll. The polished surface observed 
upon many of tho ore specimens indiMtes extensive wall 
movements after the deposition of the ores. While the 
ore occurs in a fissure vein it is primarily a contact de­
posit between the limestone and the intrusiYe granite :md 
the minerals are characteristic of high-ternporatnre de. 
posits. 

The mine has been developed by a main vertical shaft 
which has been sm1k to a depth of 255 feet. At a depth 
of J 28 feet a station has been cut and a drift run for a 
distance of about 75 feet Lo the northeast. There is als0 
a crosscut lo the west of about 40 feet. On the 230-foot 
level there has been done about 250 feet of development 
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F ro. 6. Plan or the J uno-Echo Mine, Chewelah District. 

work. The elevation at the collar of the shaft is about 
2,100 feet above sea level. During the year 1917 three 
carloa<ls of copper ore were shipped. 

SE<"URITY COPPER. 

The Security Copper Mme is situated about one and 
one-half miles east of the town of Chewelah in secs. 6 a.nd 
7, :_r. 32 N., R. 41 E. Locations were first made about 
J900 by A. V. Shepler, S. Weese and E . A. Van Slyke. 
In 1913 th is property ,vas incorporated as the Security 
Copper Company with offices in Spokane. The following 
claims are included within the group : Last Chance, 
Lolo :Morton, Copper J ack, Matterhorn, None Such, None 
Such Fraction, Noue Such Fraction No. 2, Leland .i\L, 
and Triangl e A. In addition ther e are 80 acres of lan<l 
under a state lease. 
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The formations identified with this property are the 
Chewelah argillite and a stock from the Loon Lake gran­
ite intrusive illto the argillites. The Chewelah argillite 
as exposed in the workings and open cuts on these claims 
is composed of interbeclded argillite, quartz-mica schist 
and dolomitic limestone. All these strata have a pre­
vailing strike of N. 30° E., and a dip averaging 70° to 
the northwest. The claims have been located upon six 
parallel veins which have been numbered one to six re­
spectively. Nos. 1, 2 and 3 veins are on the Lolo l\forton 
claim. No. 4 vein is on the Matterho111 claim, and Nos. 
5 and 6 veins on the None Such and None Such Fraction 
claims. 

The principal development work has been done upon 
the Matterhorn claim and on No. 1 vein. A vertical shaft 
whose collar is at an elevation of 2,220 feet has been sunk 
to a depth of 552 feet. At 500 feet below the collar a 
station has been cut in the west side Crom which a cross­
cut tunnel has been driven easterly for a distance of 150 
feet and westerly for 250 feet. The west crosscut inter­
sects what is called No. 4 vein, which is said to be 105 
feet in width. A drjft has been made to the north for a 
distance of 235 feet. The vein filling is decomposed ar­
giJlite containing stringers of C')uartz that are sometimes 
mineralized with chalcopyrite and pyrite and their oxi­
dized products. The formation is a part of the Chewelah 
argillite. 

No. 1 vein lies farthest east, near the contact between 
granite and calcareous argillite. It is a zone in the argil­
lit<' Tock about 10 feet in width which has been somewbat 
mineralized. Ko. 2 vein Ues west of No. 1 vein an<l 
between argillite ancl limestone. Some mineralization 
shows f oT a mdth of 60 feet in the argillito. No. 3 vein 
is 130 feet west of No. 2 vein and is a zone of argilliie 
63 feet ir1 width and showing some mineralization. No. 
4 vein is 180 feet west of No. 3 and represents mineralized 
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country rock along the contact between limestone and ar­
g illite. No. 5 vein is 295 feet west of No. 4 ,7ein and is a 
similar zone of country rock, showing some mineraliza­
tion for a width of 160 feet. No. 6 vein is 440 feet west 
of No. 5 vein a.nd shows some mineralization occurring in 
limestone and argillite for a width of 128 feet. These 
are all prospected with open cuts, shallow shafts and 
trenches. 

CHEWELAH STANDARD. 

This mine is situated about one a.nd one-half miles 
east of the town of Chewelah, in the northern part of sec. 
7, T. 32 N., R. 41 E. The property consists of five claims, 
the Jungle, Single Standard, Double Standard, N. I. T. 
ancl StanclaTd Fraction, which were formerly known as 
the Nellie S. grot1p, but which are now known as the Che­
welah Standard gi·oup. The claims a1·e said to have been 
located first about 1900. The property is now incorpor­
ated as the Chewelah Standard Mining Company, with 
headquaTters in Spokane. 

The formation exposed on this pToperty consists of 
al'gillite, limestone and quartz-mica schist, which have 
been intruded by the Loon Lake gnmite. The ore de­
posits consist of quartz veins in the. granite but not far 
from the contact with the schists. The minerals compos­
ing the ore are chalcopyrite and molybdenite. Tl1e gran­
ite is cut by intersectil1g fine-grained pegmatite dikes and 
crystals of both molybdenite and chalcopyrite are im­
pregnated through the pcgroatite as well as the quartz 
veins which cut the gra.nite. On tlrn J m1gle claim a quar tz 
vein follows the contact between tbe schist on the west 
and the granite on tho east and a. tunnel has been dl'iven 
along it in a direction N. 30° E. The vein clips 70° to 
the northwest. This vein is believed to be the same .as 
,~ei11 No. 2 of the Security Copper Company 's property. 
About 150 feet cast on the same claim is a second par­
allel quartz vein contaiJ1ing chalcopyrite and molybde-
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nite. This vein is entirely within the granite and a shaft 
bas been sunk upon jt to a depth of at least 30 feet, and 
from the bottom a drift has been run to the southwest fo1· 
a. distance of 75 feet. It is probably the equivalent of 
vein No. 1 of the Security Copper property. 

Approximately 225 feet east of the vein last described 
is a thlrd vein on the Single Standard claim. upon which 
a sha-ft bas been sunk to a depth of 60 feet. The forma­
tion is entirely composed of a :fine-grained grnuite-. The 
qua1·tz vein cuttin~ this granite strikes about N. 45° E. 
and pitches to the northwest at an angle of 70°. It is 
composed of white milky quartz having a width of about 
two feet. The walls ar c usually sharp but in places side 
stringers extend out into the gTaui te wall rock. The ore­
bearing minerals are chalcopyrite and molybdenite, wbich 
have formed not only in the quartz but to a smalier ex­
tent in the granite wall rocks. '£ms vein may be tho 
same as the main veiu on the J uno-Ecl10 property to the 
south but if so has made a decided swing in its strike. 

At tho time of examination it was impossible to study 
the ore deposits in the undeTground workings as the shaft 
was filled with water. It is reported that in the lower 
part of the shaft the vei11 varies from 5 to 12 feet in 
width and lies aloug 1l contact between limestone aud 
granite. On" car]oacl of ore is said to haYc been shipped 
to the Granby smelter in 1915 which rielcled returns of 
$6.00 per ton in copper and silYer. 

DIAMOND C. 

This claim is loca.tecl in the southwest quarter of sec. 
7, T. 32 N., R. 41 E., about two miles cast of Chewelah, at 
an elen1ti.ou of 2,540 feet. Tho formation exposed is 
calcareous argillitc cut h~' granite <likes. Deposits of 
glacial dl'ift conceal much of tho bedrock. Au inclined 
shaft has beci, sunk to a depth of' 39 feet on a granite 
dike about eight feet in width with a strike of N. 30° E. 
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and a dip of 70° to the northwest. The dike carries 
stringers of quartz with some pyTite and chalcopyTite. 

WINSLOW. 

This property is situated in sec. 26, T. 33 X., R. 41 E. 
It has been iucorporated as tbe Silver Queen Mining 
Company. The formation exposed consists of quartzite 
with interbedded slate and chert. A main crosscut tunne.1 
has been driven N. 65° W. for 230 feet. About 145 feet 
from the portal a ,·ell of quartz has been cut having a 
strilrn of N. 25° E. and a dip of 75° to the northwest. 
The vein con ists of quartz and intermingled country 
l'ock which ]ms been somewhat mineralized with O'alena, 
chalcopyrite and pyrite. It is said to assay $8.00 in gold. 
Up tho hillside above the tunnel at an elevation of 3,900 
fc>et, a. shaft has bee11 s1mk to a clepth of 27 feet on the 
vejn. The minerals seen arc galena and sphaleTite in 
honeycombed quartz, -with some calcite. 

M ONTGO;\J ElR~' . 

This group of claims lies i11 secs. 17 and 20, T. 32 N., 
R. 41 E., on the 11igh ridge along the east<' i·o side of Col­
ville Valle~', at an elevation of 2,840 feet The formations 
c:xposed arc quru:tzite and interbedcled schist. A ,7ein of 
quartz tJU'ee feet in width outcrops with a strike of nearly 
north and south and a dip of 45° to the east. The ore 
miJJcrals aro cbalcopyritc, galena and hematite in a 
gHIHrue of , iderite and quartz. A short tunnel has been 
drivc>u on this YCLn nearl~· due south. Nearh~· a shaft 
has been sm1k 15 feet on a riuartz -vejn carrying some 
galena and chalcopyrite. Twenty feet below the shaft a 
tunnel has bc<'n driven S. 20° E. for 30 feet through 
schist, where it cuts a quartz nin which has been gre::it]~, 
clistUJ·bec1. On the Monarch cla.im a tu1mel said to be 
400 feet in leng·th cuts slate and limestone, and on the 
Fairview a shaft has been sunk to a depth of 140 feet 
with a 150-foot tunnel, all in schist and argillite. 
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MAY11'LOWElt. 

'.Phis group consists or four cla ims situated in the 
west part of sec. 28, T. 32 N.1 R. 41 E. The formatioH 
exposed consists of quartz-mica schist, a.rgillite and in­
terbedded quartzites, all of which are cut by dikes of 
granite. Near the north center end of the Crowu claim 
a quartz vein is exposed having a strike of N. 20° W., 
with a dip of 45° to the northeast. The walls arc calcal'e­
ous argillite and the ore mineral chiefly galena. A series 
of open cuts, shallow shafts and trenches ha vo been made 
along the hillside. A main shaft has been sunk to an 
unknown depth and at the time of examination was filled 
with ·water. .A quartz-mica schist ,vhich is more or less 
c .. 1lcarcous is the prevailing formation. Some of the ore 
sllows azurite, malachite, cuprite and a little chalcopyritc. 

NABO'B. 

This claim lies south of tht' Fred B., in sec 9, T. 32 N., 
R. 41 E. A vein of quartz about one foot in thickness, and 
hnving a i;lrikc of east aud west with a dip of 30° to the 
1101·th, cuts the formation composed of quartzite. The 
ore rniuerals are pyrite, pynhotitc and a small amount 
of chalcopyrite, which cany small values in gold. The 
prospect is d<'vclope<l by an incliJ1e<l shaft to a shallow 
depth. 

FRED B. 

This prospect is located in sec. 9, T. 32 N., R. 41 E., 
about four mi1es northeast of Chewelah. The formation 
exposed in the Yicinity is a massive quartzite cut by 
diorite and grani te <likM. A V<'in of quartz about one 
foot in width, wilh a stri1«.• of N. 45° W. and a dip of 70° 
to the southwest, is e~1Josed 011 1.he property. A shaft 
has been sunk upon this to a depth of 12 feet. A short 
<list:mcc lo the east an open cul bas been made upon the 
same vein which carries some ga]e11a and pyrite. The 
country rock is miueralized to a minor extent for fou1· 
feet on each side of the vein . 




