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DIVISION OF MINES AND GEOLOGY 

TO ACCOMPANY GEOLOGIC MAP GM-6 

PRELIMINARY GEOLOGIC MAP OF THE LOON LAKE QUADRANGLE, 
STEVENS AND SPOKANE COUNTIES, WASHINGTON 

By F. K. Miller 

INTRODUCTION 

The Loon Lake quadrangle is a 15-minute composite of the 
Valley, Nelson Peak, Springdale, and Deer Lake 7 1/2-minute 
quadrangles. The southern boundary is about 30 miles north of 
Spokane (fig. I) in the southeast part of Stevens County and the 
northern part of Spokane County. The quadrangle covers the 
southwestern part of the mountains dividing the Pend Oreille 
and Colville River valleys. Mapping of the quadrangle was be
gun in 1965 by the U.S. Geological Survey in cooperation with 
the Division of Mines and Geology of the Washington State 
Department of Conservation. 

The Loon Lake quadrangle is underlain by folded and faulted 
sedimentary and volcanic rocks apparently of three great Pre
cambrian sections: folded and faulted Paleozoic rocks: Meso
zoic(?) plutonic rocks of intermediate composition: and basalt 
and andesite of Tertiary age. Generally. bedrock is exposed in 
upland areas, but in much of the western half of the area, it is 
concealed beneath unconsolidated glacial deposits and alluvium. 
The lack of exposure in places does not permit projection and 
correlation of several important structural features and strati
graphic relations. 

The Loon Lake quadrangle is a part of the area covered by 
Weaver's ( 1920) geologic reconnaissance of Stevens County. 
Jones ( 1928), who mapped the Chewelah 30-minute quadrangle, 
of which the Loon Lake quadrangle is the southeast quarter, 
prepared a much more detailed map. but retained most of Weav
er's original units. The present investigations were begun by the 
author in 1965 with the assistance of J. C. Moore, continued in 
1966. and completed in 1967 with the assistance of R. L. Reynolds. 

PRECAMBRIAN 

Most Precambrian rocks in the Loon Lake quadrangle belong 
to the Belt Series, which crops out extensively in western Mon
tana and northern Idaho. All formations from the lower Prich
ard to the upper part of the Wallace Formation are represented. 
Lithologically the section is very similar to that in the Coeur 
d'Alene district (Hobbs and others, 1965), and the thicknesses 
of the various units are comparable. 

In addition to the Belt rocks, the northwestern, and possibly 
western, part of the quadrangle is underlain by rocks belonging 
to the Deer Trail Group and correlatives of the Windermere 
Group in Canada. The Deer Trail Group. although less well 
known and less extensive than the Belt Series, is an important 
and thick section of argillite, siltite, quartzite. and carbonate 
rocks variously estimated at 30,000 feet (Bennett. 1941. p. 8), 
10,000± feet (Campbell and Loofbourow, 1962, p. 7). and 25.000± 
feet (Becraft and Weis. 1963). The latter two estimates are smaller 
than the first, because they include only part of the group. Green
stone of the Huckleberry Formation unconformably overlies the 
Deer Trail rocks and is probably the same as the Irene Volcanics 
of the Windermere Group in Canada. 

In this preliminary report. the Precambrian rocks are des
cribed under four headings: Belt Series, Precambrian rocks of 
questionable stratigraphic position, Deer Trail Group. and 
younger Precambrian rocks. The second group includes rocks 
that the writer is unable. at present, to assign to either the Belt 
Series or the Deer Trail Group. 

BELT SERIES 

Prichard Fonnalion. -- The Prichard Formation underlies 
approximately half of the northeastern quarter of the Loon Lake 
quadrangle. Alternating zones of argillite, siltite, quartzitic 
siltite. and quartzite make up a section more than 13.000 feet 
thick, the base of which is not exposed. 
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About 600 feet of medium-gray. well-bedded to laminated 
argillite marks the top of the formation. Most beds are from I 
to 6 inches thick. Below the argillite is a zone of quartzite, siltite, 
and gray argillite about 800 feet thick. which in turn is underlain 
by about 3,000 feet of argillite similar to that at the top of the 
formation. Approximately 3,200 feet of quartzite, siltite, and 
argillite lie beneath this thick argillite. Owing to poor exposure 
the stratigraphy below this zone is not well known, except that 
the various recurring lithologies continue. 

Near the middle of the 3.200-foot quartzite, siltite, and argil
lite zone is a 150- to 250-foot-thick sill of metadiabase that crops 
out along the entire strike length of the Prichard exposure, and 
was probably a mafic-rich diahase originally. Two other sills 
occur about 4,500 feet and 6.500 feet below the first. 

Burke Formal ion. - Light - to medium - gray siltite is the 
dominant lithology of the Burke Formation. The Prichard 
Formation grades upward through about 150 feet of alter
nating argillite and siltite beds into medium-bedded siltite. The 
top of the transition marks the base of the Burke Formation. 
A few hundred feet above the base, the siltite grades into a quartz
ite zone about 300 feet thick. This quartzite, in turn. grades up
ward into siltite characteristic of most of the formation. Other 
than quartzite beds of varying thickness, which are common 
throughout the unit, the only lithologic unit that interrupts the 
monotonous medium-gray siltite is a 100- to 300-foot zone of 
maroon to lavender argillite and quartzite found abLrnt 3.000 
feet above the base. This zone is lithologically indistinguishable 
from most of the younger St. Regis Formation. 

Thickness of beds ranges from less than an inch to more than 
10 feet but averages about 6 inches to I foot. Some quartzite 
strata are crossbedded, and much of the siltite is finely cross-lam
inated. In the upper part of the formation are abundant oscil
lation and current ripple marks. 

Thickness of the Burke Formation appears to vary slightly 
along strike, probably due to structure and to placement of the 
gradational contacts at different horizons at different localities. 
The average thickness is about 4,500 feet. 

Revell Forma1ion.-The Revett Formation is exposed in the cen
tral and eastern parts of the quadrangle from the north edge of 
the plutonic rocks to the central part of the Chewelah Mountain 
quadrangle. It is predominantly fine-grained. white, massively 
bedded, vitreous quartzite. Beds range in thickness from less 
than an inch to more than 20 feet: average thickness is about 1 to 
2 feet. The transition with the Burke Formation is a zone about 
200 feet thick. the widest gradational zone between formations 
in the Belt Series within the Loon Lake quadrangle. As might 
be expected, the lower part of the formation is siltitic. Above 
the siltitic base is about 1.000 feet of relatively pure. vitreous 
quartzite. Near the middle of the formation is about 500 feet of 
interbedded quartzite, siltitic quartzite, and siltite. Overlying 
the central siltitic part is quartzite that contains only a few siltite 
beds. Total thickness of the unit is approximately 3.100 feet. 
Near the middle and the lower part of the formation are some 
large-scale crossbeds, although they are not common. Below 
the central siltitic zone is 50 to 100 feet of dark, banded quartzite, 
some of which shows suggestions of crossbedding. Near the base 
of the unit. ripple marks are present, but not abundant. The 
lack of sedimentary features observed may be due. in part, to the 
poor exposure. 

St.Regis Formation. The St. Regis Formation is po,irly exposed 
in the Loon Lake quadrangle, but it is composed of such distinc
tive lithologies that in most places it can be mapped on the basis 
of float. The base, where exposed at the north end of the quad
rangle. is gradational into the Revett Formation over a zone about 



50 feet thick. In this part of the unit. interbedded lavender quartz
ite and maroon argillite are gradational upward into sandy ma
roon argillite. The argillite in turn grades into the upper part of 
the formation. which is composed of about 300 to 400 feet of light
to- bright yellow-green argillite. siltite. and carbonate-bearing 
argillite and siltite interbedded with maroon argillite. 

In the lower part of the formation. thickness of individual 
beds ranges from I inch to about 4 feet. Bedding characteristics 
of the central part of the formation are not known. as it is ex
posed only as lloat. In the upper. green carbonate-bearing part 
of the unit. bed thickness is slightly irregular (the beds thicken 
and thin along strike). ranging from less than an inch to about 
I foot. Thickness of the entire formation is about I .600 feet. 

Abundant mud cracks and mud-chip breccias are found 
throughout the St. Regis Formation. although ripple marks 
and cross-lamination.so abundant in this unit at Coeur d'Alene. 
Idaho occur only locally. 

Wallace Formation. - In the Loon Lake quadrangle the Wal
lace Formation can be differentiated into upper and lower units 
similar to those in the Coeur d'Alene district. Very little of the 
upper unit is exposed. however. and there is some uncertainty as 
to whether the rocks shown on the map actually belong in the 
upper unit or are part of the Striped Peak Formation. 

Lower unit 

The lower part of the Wallace Formation is composed of car
bonate rock. carbonate-bearing quartlite. quartzite. siltite. and 
argillite. Although varied in lithology. it is moderately uniform 
in appearance due to extremely distinctive bedding characteristics. 

Carbonate minerals form a larger percentage of the rock in 
the lower hair of the lower unit than in the upper half. The gra
dational zone between the lower unit or the Wallace Formation 
and the light-green beds of the upper St. Regis Formation is prob
ably less than 100 feet thick. Rocks in this interval. and those 
parts of both formations immediately abo,·e and below it. con
tain a large amount of carbonate. 

Although the lower unit of the Wallace Formation is the chief 
carbonate-bearing unit in the western Belt Series. it docs not 
have the appearance of a carbonate rock because it contains a 
large amount of noncarbonate minerals. The unit as a whole 
looks like an interbedded sequence of quartzite. siltite. black 
argillite. and impure carbonate. Thickness is highly variahle 
from bed to bed and within a single bed; it ranges from fine lam
ination in black argillite layers to 5 feet in some quartLite beds. 
The most striking lateral changes in bed thickness occur in 
quart1ite or carbonate-bearing quartzite beds. which. in the 
extreme. thin from 5 feet to a few inches within a lateral distance 
of less than 10 feet. Thickness of the entire member is about 
3.500 feet. 

The rocks become progressively more argillaceous in the up
per part of the member. grading finally into argillite of the upper 
unit. At the one locality where this gradation is exposed. it is 
I 50 to 200 feet thick. 

Upper unit 

The upper unit of the Wallace Formation is predominantly 
dark-gray to black argillite with a few beds of impure carbonate 
rock. quartzite. and siltite. Some of the irregular bedding char
acteristics of the lower unit persist in the coarser grained beds. 
but most of the black argillite is finely laminated. 

Exposures of the upper unit are sparse. and its upper contact 
appears to be a fault wherever seen. Some rocks shown on the 
geologic map as upper Wallace. especially near the north border 
of the quadrangle and east of Valley. may not belong to this unit. 
but may be part of the Striped Peak Formation or possibly the 
Deer Trail Group. 

The maximum exposed thickness is 1.500 feet. but this section 
includes some of the questionable rocks. Only about 300 feet 
of upper Wallace has been positively identified as such. 

PRECAMBRIAN ROCKS OF QUESTIONABLE STRATIGRAPHIC POSITION 

lntroduction.-Rocks that apparently overlie the Wallace For
mation and are unconformably overlain by the Cambrian Addy 
Quartzite crop out from the north border of the quadrangle to 
just north of Loon Lake. Most of these rocks cannot be assigned 
with certainty to either the Belt Series or the Deer Trail Group. 
and may. in fact. constitute a transition from one to the other. 
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These rocks lying between the Wallace Formation and the 
Addy Quartzite are, unfortunately, in a poorly exposed. struc
turdlly complex area cut by many large and small faults that were 
probably active at different times. A through-going fault of 
large lateral displacement that separates them from the Belt 
rocks to the east may be inferred from the evidence at hand. but. 
unfortunately. with only a slight degree of certainty. Because 
of these uncertainties. this group of rocks is placed in a separate 
category until the field relations are better understood. It is im
portant to assign these rocks to one section or the other. and to 
demonstrate the existence or absence of a facies transition. 

The opportunity to work out the relation between the Deer 
Trail Group and the Belt Series seems best in this area where 
they are in the closest juxtaposition. Yet the field evidence found 
so far is in part contradictory. Some suggests a facies transition 
from Deer Trail to upper Belt. and some that the two groups were 
deposited at different localities and subsequently faulted together. 
Possibly the correct explanation involves both. 

Three of the units in this section. a carbonate-rich one a black 
siltite and argillite. and a maroon siltite and quartzite.ha.ve strik
ing lithologic resemblances to parts of the upper three members 
of the Striped Peak Formation in the Clark Fork quadrangle 
(Harrison and Jobin. 1963). However. the carbonate and the 
maroon units together are very similar to the Stensgar Dolomite 
of the Deer Trail Group, suggesting a possible correlation be
tween part of the upper Belt Series and the Deer Trail Group. 

The rocks directly underlying the Addy Quartzite west of the 
fault. although lithologically similar to rocks on the east side of 
the Jumpoff Joe fault. are cut by numerous intrusive greenstone 
masses that appear to be feeders for the Huckleberry Forma
tion volcanics. Greenstone of the Huckleberry Formation un
conformably overlies the Deer Trail Group and in turn is uncon
formably overlain by the Addy Quartzite a few miles to the west. 
Nowhere has the Huckleberry Formation been observed resting 
on the Belt Series. No greenstone dikes have been found in the 
Belt or possible Belt rocks east of the Jumpoff Joe fault. The 
association of the rocks west of the fault with greenstone known 
to overlie the Deer Trail Group suggests that these rocks may be 
part of the Deer Trail Group. In addition. the association of 
volcanic rocks with one section and not the other would imply 
that the Belt rocks and Deer Trail rocks were spatially separated 
during the extrusion of the H uckleherry volcanics. 

Carbonate rocks ahove the Wallace Formation.-Carbonate rocks of 
Precambrian age are best exposed on Parker Mountain and the 
mountain north of Beiley Lake. On their east side. these rocks 
are in fault contact with the upper unit of the Wallace Formation. 
and on the west appear to grade upward into a gray siltstone
argillite unit. 

Most of the carbonate rocks are cream colored or light gray. 
Weathered surfaces are ·deep rusty red-brown. and soil developed 
on them is about the same color. Although finely bedded, the 
rock forms large. blocky outcrops and has a massively bedded 
appearance. The carbonate rock is impure; it contains abun
dant sand- and silt-size quartz grains and variable amounts of 
argillaceous material. Highly sheared argillaceous beds are pres
ent in the upper part of the unit on Parker Mountain and on the 
hill north of Valley. Thickness. as accurately as can be deter
mined. is probably between 2,000 and 3.000 feet. 

On the hill in the northern half of section 32. T. 32 N .. R. 41 
E .. maroon dolomite of this unit grades into similar-colored 
siltstone that stratigraphically underlies it. About a mile north. 
the maroon dolomite appears to overlie the tan and gray dolo
mite that makes up the bulk of the carbonate unit. In both 
areas. the carbonate rocks are very similar to the Stensgar Dolo
mite. especially to the section exposed in the southwest corner 
of the Chewelah Mountain quadrangle. The contact between 
the maroon rocks and the tan and gray dolomite is not exposed. 
however. and may be a fault. If it is a fault. the carbonate de
scribed here. and shown as a single unit. may include rocks that 
should be divided into several different units. 

Siltite-argillite.--Between 1,000 and 3.000 feet of gray siltite and 
argillite overlie the carbonate unit and may interfinger with it. 
The contact appears to be a bed-by-bed gradation from car
bonate to siltite, but a significant width is masked by cover along 
the entire strike. The upper contact is gradation al over a distance 
of about I 00 feet into maroon siltite. argillite. and quartzite and 
is well exposed. 



Bed thickness ranges from a fraction of an inch to about 5 feet: 
average thickness is about 2 inches. The thicker beds are gray 
quartzite with no internal stratification. Siltite beds commonly 
contain thin argillite laminations that show on weathered sur
faces but not on fresh breaks. 

West of the Jumpoff Joe fault, the rocks assigned to this unit 
are slightly more argillitic than those east of the fault. However, 
bedding characteristics, color. and gross lithology are similar. 
Possibly the argillite on Jumpoff Joe Mountain, the mountains 
north and south of Valley, and at the extreme north edge of the 
quadrangle are not a single unit as shown on the map, but three 
different units. 

The thickest apparently homoclinal sections are on Jumpoff 
Joe Mountain, the mountain west of Jumpoff Joe Lake, and the 
mountain south of Beitey Lake. At these localities, the argillite 
is 2.500 to 3,000 feet thick. 

Maroon argil/i1e. si/1i1e. and quarlzile. At the southern edge of 
Parker Mountain and on the mountain south of Beiley Lake, 500 
to 800 feet of maroon argillite, siltite, and quartzite is found con
formably above the siltite-argillite unit, and unconformably below 
the Cambrian Addy Quartzite. This unit. because of its distinctive 
coloration, is the most easily recognized unit in the section be
tween the Wallace Formation and the Addy Quartzite. 

Most beds are less than an inch thick. Grain size is extremely 
variable. but the silt fraction is by far the most abundant. Argil
lite occurs abundantly as partings along bedding. Only minor 
amounts of quartzite are present. The maroon color is quite 
consistent throughout the unit. Debris from this unit is commonly 
platy or chippy. 

Ripple marks, m udcracks, and saltcasts are abundant. Cross
lamination. channel and fill. and graded bedding are local and 
occur on a small scale. 

DEER TRAIL GROUP 

S1ensgar Dolomile. - The Stensgar Dolomite is the only formation 
of the Deer Trail Group recognized in the Loon Lake quadrangle. 
Additional study may show the carbonate rock on the hill north 
of Valley to be part of this unit and the argillite above it to be the 
Buffalo Hump Formation. At present, however. the small out
crops in the northwest corner of the quadrangle are the only ones 
that can be definitely identified as Stensgar Dolomite. 

Tertiary volcanic rocks conceal the lower contact. and the 
Huckleberry Formation unconformably overlies the dolomite. 
Bedding thickness ranges from an inch to about 2 feet. Maroon 
argillaceous partings occur between some beds but are not nu
merous. The dolomite is light tan with a distinctive pink cast. 
No sedimentary structures other than bedding were found. Ex
posure is too incomplete to estimate the thickness of the dolomite 
in the Loon Lake quadrangle, but in the southwest part of the 
Chewelah Mountain quadrangle the formation thickness is esti
mated at about 500 feet (Clark and Miller, l 968 ). and at the 
northeast end of the magnesite belt. about 1.200 feet (Campbell 
and Loofbourow, I 962, pl. I). 

YOUNGER PRECAMBRIAN ROCKS 

Huckleberry Formalion - In the magnesite belt the Huckleberry 
Formation rests unconformably on several formations of the 
Deer Trail Group (Bennett, 1941, p. 8). Only two small hills in 
the northwest corner of the Loon Lake quadrangle are underlain 
by this formation. Here. no conglomerate occurs in the lower 
part of the formation as it does in both the magnesite belt and 
the southwest corner of the Chewelah Mountain quadrangle. 
In the Loon Lake quadrangle. the greenstone of the Huckleberry 
Format:on includes nows, now breccias, minor amounts of tuff, 
and possibly aquagene tuff. Even though different types of rocks 
are interlayered, complete lichen cover makes stratification dif
ficult to recognize. Chemical analyses of the greenstone in the 
Chewelah Mountain quadrangle indicate that the nows are basalt. 

North and east of Valley, several bodies of greenstone have 
intruded the siltite-argillite unit. These rocks are lithologically 
similar to the nows in the Huckleberry Formation and probably 
represent feeders for the nows. Similar dikes, too small to show 
on the geologic map, are present on the mountain west of Jump
off Joe Lake and the mountain north of Springdale. 

PALEOZOIC 

CAMBRIAN 

Addy Quarlzile.- The Addy Quartzite rests with angular uncon
formity on several Precambrian formations. West of the quad-
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rangle, for almost the entire length of the magnesite belt, the 
Addy Quartzite is underlain by the Huckleberry Formation. 
which becomes progressively thinner from northeast to the south
west to about the latitude of Springdale. Seventeen miles west 
of the quadrangle, at the latitude of Springdale, the Addy Quartz
ite rests directly on the Deer Trail Group. 

The Addy Quartzite again overlies the Huckleberry Formation 
just outside the northwest corner of the Loon Lake quadrangle. 
Elsewhere. it unconformably overlies the Precambrian rocks of 
questionable stratigraphic position. 

The Addy Quartzite is chieny white. medium- to coarse-grained. 
vitreous quartzite composed of well-sorted and well-rounded 
quartz grains. At the base, or within 200 feet of the base. is 100 
to 300 feet or black-striped purple quartzite, which grades up
ward through pink quartzite over a stratigraphic distance of 
about 150 feet into the white quartzite characteristic of the for
mation. The greatest thickness of the Addy Quartzite in the 
quadrangle is about 1.500 feet, on the mountain north of Beiley 
Lake. This section is incomplete due to faulting, as are all other 
sections of the quart1ite in the quadrangle. About 14 miles due 
west of Valle;. Campbell and Raup (1964) show a complete sec
tion about 5.500 feet thick on their map. About 12 miles south
west of that locality, Becraft and Weis (1963, p. 12) report that 
the formation is 3,900 feet thick. 

Trilobites and gastropods of Early Cambrian age (Okulitch. 
1951, p. 405) occur in argillaceous and quarl/itic beds in the lower 
part of the Addy Quarllite near the town of Addy. about 13 miles 
north of Valley. 

Mela/inc Formalion.-- About l .5 miles south of Springdale. car
bonate rocks tentatively assigned to the Cambrian Metaline For
mation rest with apparent conformity on the Addv Quartzite. 
These rocks closely resemble the lower and middle parts of the 
Metaline Formation in the Deep Creek area. about 60 miles to 
the north (R. G. Yates. oral commun .. 1966). 

The base of the unit is gray to blue-gray limestone with irreg
ularly shaped, l ellow-brown-weathering argillaceous seams 
that occur uniforndy throughout the rock 111 an interwoven net
work. Above the limestone is thick- to thin-bedded, tan to gray 
dolomite with thin beds of dark-gray shale. The whole unit is 
very poorly exposed and appears to be repeated by faulting. Be
cause of poor exposure and uncertain structure, the thickness 
of these rocks is not known. As yet unidentified trilobites and 
brachiopods have been found in the upper('') part of the unit. 

MISSISSIPPIAN(') 

{)olomi1e.--About I I /2 miles northeast of Springdale. approxi
mately I /3 square mile is underlain by a uniform light-gray dolo
mite. A smaller area of this unit is exposed about 3 miles east of 
Valley. The rock has a massive appearance. but close examination 
of weathered surfaces shows much of it to be thinly bedded. Most 
is light gray and weathers light gray to white. Oolites and coated 
carbonate lithoclasts in a matrix of smaller pieces of the same 
material suggest a shoaline environment for part of the carbon
ate. These shoaline rocks alternate with others containing algal 
structures suggestive of an intertidal environment (A. K. Arm
strong. oral commun., 1967). 

Thickness as taken from width of outcrop on the map is about 
900 feet, but some repetition by faulting may be present. No fos
sils. other than the nondefinitive algae. have been found. 

Dolomile and calcareous sla1e.--About 200 feet of light-tan dolo
mite and calcareous slate crop out I mile northeast of Springdale. 
Three miles east of Valley, about 100 feet of dolomite and slate 
probably belonging to the same unit crop out on the wall of a 
long, narrow canyon. The same lithologies are present on the 
east side of a small hill 3 l/2 miles northeast of Valley. All con
tacts of this unit with other bedrock units. except the lower con
tact east of Valley, are faults. 

The dolomite is thin bedded to massively bedded and makes 
up the lower two-thirds of the unit. It is distinguished from the 
other PaleoLoic carbonates by its tan to gray-tan color. 

The calcareous slate is the most distinctive rock in the Paleo
zoic section, except for the Addy Quartzite. It is thin bedded 
and commonly laminated. Most of it is pale purple or maroon 
which grades into green toward the top and bottom. About 50 
to 75 feet of slate is exposed, but as the lop is covered by glacial 
material. the total thickness may be greater. Extensive search 
yielded no fossils. 



MISSISSIPPIAN 

Limestone. The limestone is medium gray to blue gray and 
contains abundant chert. The best exposures are about a mile 
north of Valley, and at the north border of the quadrangle. Most 
beds are 2 to 3 feet thick, but some are more than 15 feet. Bedding 
is most commonly defined by interbedded chert. which occurs 
as pods and lenses up to 10 inches thick, but more commonly is 
2 or 3 inches thick. Neither contact of the limestone unit is ex
posed in the quadrangle. Total thickness of the exposed part 
of the unit appears to be between 600 and 700 feet. 

Fossils are found sporadically throughout the unit: only fen
estellid bryozoans. pelmatozoan debris, and solitary corals 
are found in the lower part. Near the middle of the exposed sec
tion is a dolomitic bed containing corals, brachiopods, gastro
pods, and pelmatozoan debris. A. K. Armstrong, of the U.S. 
Geological Survey. examined the fossils and reports that the 
fauna suggests a Mississippian age. About I 1/2 miles east of 
Valley, limestone presumably belonging to this unit contains 
Mississippian brachiopods and conodonts (A. J. Boucot, writ
ten commun., 1966). Associated with these fossils are Missisip
pian ostracodes reported by McLaughlin and Simons ( 1951, 
p. 515). 

Paleo-::oic carbonate rocks undii>ided. A number of additional 
isolated areas of carbonate rocks are present in the west-central 
part of the quadrangle. Outcrops in these areas are rare, and 
because exposures are very poor. the rocks have been lumped 
together as an undifferentiated group. All of these rocks, with 
the exception of' those in two areas, probably belong to the pre
viously described Paleozoic carbonate units. In the southern 
part of sec. 18, T. 31 N., R. 41 E., 2.5 miles east of Valley. fossils 
collected by R. H. B. Jones and J. P. Thomson were identified 
by J. T. Dutro, Jr. and H. M. Duncan to be Lale Devonian in 
age. Enbysk (unpublished thesis, State College of Washington, 
1954, p. 15) reported foraminifera, corals, bryozoans. brachio
pods. and ostracodes of Pennsylvanian age from sections 23, 
26, and 27, T. 30 N., R. 40 E. However, three of the Paleozoic 
carbonate units, in addition to carbonate rocks mapped as un
differentiated, arc found in these sections. As this is the only 
report of Pennsylvanian strata in the quadrangle. every attempt 
is being made to find the collection localities. 

CENOZOIC 

Andesite. --About 1/4 square mile in the northwest corner of the 
quadrangle is underlain by a dark-gray to black andesite. No 
features were found that would indicate whether this rock is 
extrusive or intrusive. Olivine, hornblende, and biotite crystals 
are easily seen in hand specimen. and plagioclase and pyroxene 
cr1 ;,tals larger than the groundmass but smaller than the pheno
crysts are abundant in thin section. These crystals are set in a 
fine-grained matrix of plagioclasc, pyroxene, opaque minerals, 
and brown glass with a pilotaxitic texture. 

Similar andesite in the Gerome Volcanics has been mapped 
by Becraft and Weis in the Turtle Lake quadrangle. lo the west. 
On the basis of plant fossils in interbedded tuffaceous rocks, 
Becraft and Weis (1963, p. 37) assigned an Oligocene age to the 
Gerome Volcanics. 

Basalt. Patches of basalt cover several square miles in the 
western half of the quadrangle. The rock is black, nonporphy
ritic, and in places vesicular. Columnar jointing is well developed 
locally, but individual flows and flow thickness could not be 
discerned. Petrographically, the basalt has a hyaloophitic tex
ture. Plagioclase and pyroxene crystals constitute about half 
the rock, and dark-brown, almost opaque glass the other half. 
Weaver ( 1920, p. 99) applied the name Camas Basalt to the rock, 
but recognized that it is more-or-less continuous with the Colum
bia River basalts to the south. Griggs (1966), on a reconnaissance 
map of the west half of the Spokane quadrangle, shows basalt of 
the Columbia River Group within 2 miles of the southwest cor
ner of the Loon Lake quadrangle. D. A. Swanson, of the U.S. 
Geological Survey, examined several thin sections of basalt from 
the Loon Lake quadrangle and reported that they very strongly 
resemble Yakima Basalt of Miocene and possible Pliocene age 
(oral commun., 1966). 

Glacial. lacustrine, alluvial. and talus deposits, undUJerentiated.
Alluvial, glacial, and lake deposits are combined in a single map 
unit. Alluvium is confined to the immediate vicinity of modern 
streams. Glacial debris consists of sand and gravel in outwash 
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plains and terraces and of thin deposits which mantle hillsides. 
Talus occurs primarily below areas of good quartzite outcrop. 

Fine-grained lake sediments, some of which contain com
mercial deposits of clay, are present at several places in the quad
rangle. In the southeastern part of the quadrangle, a bed from 
which high-grade. nearly white plastic clay has been produced 
in significant amounts appears to lie unconformably under the 
glacial material. It is discussed more fully in the section on Min
eral Deposits. 

INTRUSIVE IGNEOUS ROCKS 

Pluwnic rocks.-Six granitic plutonic bodies underlie about 50 
square miles along the southern and eastern margins of the quad
rangle. These plutons, together with three others in the Chewelah 
Mountain quadrangle, make up two apparent differentiation 
sequences, each of which ranges from granodiorite to quar!L 
and alkali-rich quartz monzonite (see fig. 2). 

All the plutonic rocks in the southern half of the Loon Lake 
quadrangle were previously included in the Loon Lake batholith 
(Weaver, 1920: Jones, 1928: Yates and others. 1966). In the 
Metaline quadrangle adjoining the northeast corner of the Che
welah Mountain quadrangle, Park and Cannon (1943, p. 24) 
described another large area of plutonic rocks, which they named 
the Kaniksu batholith. The Chewelah Mountain and Loon Lake 
quadrangles appear to lie on the boundary of these two batho
liths. As originally described, both contain similar rock types. 
It now appears. however, that the individual plutons are sepa
rable into two petrologic groups, and that by doing so, the two 
batholiths can be defined on a petrologic basis. 

In addition to belonging to unlike apparent differentiation 
series, the two batholithic groups are characterized by certain 
minerals. the Kaniksu batholith by either muscovite or musco
vite and biotite. and the Loon Lake batholith by biotite or horn
blende and biotite. 

The relative ages of the six bodies in the Loon Lake quadrangle 
are not known, although questionable crosscutting relationships 
establish a possible order of intrusion for two pairs of the plu
tons. The youngest sedimentary unit intruded by the igneous 
rocks is Mississippian in age, and basalt of probable Miocene 
age overlies one of the quartL monzonites. Becraft and Weis 
(1963. p. 32) describe several Mesozoic plutons in the Turtle 
Lake quadrangle that have compositions and textures similar 
to those in the Loon Lake quadrangle. 

Because the relative ages are not known, the rocks of the two 
batholiths are described below in the order of their apparent 
differentiation. 

LOON LAKE BATHOLITH 

Hornh/ende-biotite vanodiorite.-A small elongate body of horn
blende-biotite granodiorite, approximately I square mile in 
area, is situated 2 miles southeast of Springdale. The granodio
rite is genetically related to, and occurs along, the northwest 
margin of a larger quartz monzonite mass, the Silver Point 
Quartz Monzonite. Although exposure is poor, the granodio
rite appears to intrude the quartz monzonite. It is coarse grained, 
hypidiomorphic granular, and uniform in texture throughout. 
Average color index is 27, and hornblende and biotite are pres
ent in about equal amounts. Plagioclase averages about Ann, 
and K-feldspar appears to be microperthitic orthoclase. Numer
ous hornblende crystals contain pyroxene cores. Sphene is the 
most abundant accessory mineral and in some thin sections 
makes up as much as 0.5 percent of the rock. 

Fine-grained quarto munzonite. ·--A small mass of fine-grained 
quartz monzonite is situated approximately on the northeastern 
projection of the granodiorite. The fine-grained rock underlies 
about 2 square miles and also wraps around the northern margin 
of the Silver Point Quartz Monzonite. This plutonic rock does 
not appear to be directly a part of the apparent differentiation 
sequence, but is almost certainly related to the granodiorite. 
possibly a local late-stage differentiate. 

Most crystals are 0.04 inches or less in size, and the texture is 
hypidiomorphic granular. Plagioclase averages An,-,_., 0 • No 
microcline twinning is visible in the K-feldspar. Biotite is slightly 
more abundant than hornblende. The latter has cores of pyrox
ene in some crystals, although optic properties differ considerably 
from those of the hornblende in the granodiorite. Sphene is an 
abundant though not obvious accessory. 
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Silver Point Quart: Mon:onite.- The large mass of plutonic rock 
occupying the southern fifth of the quadrangle is here named 
the Silver Point Quartz M onzonite. The name is for the expo
sures of this rock at Silver Point on the west shore of Loon Lake. 
On U.S. Highway 395 at the southeast corner of Loon Lake, 
new road cuts have created excellent. unweathered exposures of 
this rock. 

The rock is porphyritic hornblende-biotite quartz monzonite 
with a distinctive texture resulting from two size groups of crys
tals. Large crystals. including hornblende. biotite, plagioclase. 
and K-feldspar. make up about 30 percent of the rock. and aver
age O. l to 0.2 of an infh in size. They occur in a groundmass averag
ing about 0.02 to 0.06 ofan inch in size.composed of all mineral 
phases in the rock. Color index averages about 15. 

Plagioclase is An,s-«'- K-feldspar is perthitic, and occurs 
in the groundmass and as phenocrysts up to l inch in length. 
Hornblende is more abundant than biotite and does not have 
pyroxene cores. Sphene is abundant and is visible in hand 
specimen. 

Coarse-grained quartz monzonite. -- The coarse-grained quartz mon
zonite is a widely but irregularly distributed biotite-quartz mon
zonite. It underlies about 12 square miles. including areas where 
the unit is covered by alluvium. The rock is extremely coarse
grained. the average crystal size being greater than 1/2 inch. 

Pink phenocrysts of K-feldspar 2 inches long have been 
observed. although most of the rock is not obviously porphyritic. 
Plagioclase averages An"-'"· The biotite crystals commonly 
occur in clusters and are altered to chlorite around the borders. 
Large sphene crystals are the most abundant accessories. North
west of Loon Lake. along cuts made by the Great Northern Rail
road. dikes of the fine-grained quartz monzonite with chilled 
borders can be seen cutting the coarse-grained quartz monzonite. 
This exposure furnishes the only information concerning the 
relative ages of these rocks. 

KANIKSU BATHOLITH 

Two-mica quart: monzonite. ---Along the northeastern border of 
the quadrangle, a muscovite-biotite quartz monzonite mass. un
derlying about 2 square miles. intrudes the Prichard Formation. 
The rock is nonporphyritic. with an average grain size between 
0.1 and 0.2 of an inch. K-feldspar is microcline and appears, in 
part. to replace plagioclase. Muscovite averages about 2 percent 
by volume of the rock. and biotite about 9 percent. Contact 
metamorphic effects of this pluton extend more than a mile 
from the exposed contacts. although outcrop pattern does not 
suggest shallow dipping sides. The quartz monzonite is modally 
and texturally unlike another two-mica granitic rock that un
derlies most of the northeastern quarter of the Chewelah Moun
tain quadrangle. Whereas the rock to the north is slightly foliated 
and granodiorite in composition. the texture of the small stock 
in the Loon Lake quadrangle is hypidiomorphic granular and 
the rock is quartz monzonite. 

Muscovite quartz monzonite.-Leucocratic quartz monzonite is 
exposed at three localities in the southeastern part of the quad
rangle. Two large bodies are located east of Deer Lake. and a 
smaller mass is between the Revell Formation and the coarse
grained quartz monzonite south of Deer Lake. 

The rock is medium- to coarse-grained. hypidiomorphic 
granular. It is pink to cream. depending upon the degree of 
alteration of the K-feldspar. Small spots of limonite a few inches 
to a few feet apart are present in most of the rock. 

Plagioclase is about An, n. K-feldspar is pink or cream-colored 
microcline. Muscovite averages about 8 percent of the rock by 
volume and commonly is pale lime green. Due to the low iron 
and high alkali feldspar content, this rock. after only a minimum 
of processing. may be suitable as a feldspar source for local 
glass manufacturing. 

OTHER IGNEOUS ROCKS 

Metadiabase sills. · Amphibolite sills ranging in thickness from 50 
to 250 feet intrude the Prichard Formation in the eastern part 
of the quadrangle. The sills are strikingly concordant over long 
distances. Blue-green hornblende makes up between 50 and 70 
percent of the rock, quartz 20 to 30 percent. biotite Oto 10 percent, 
and epidote IO to 20 percent. Traces of albite and opaque min
erals are found in most rocks. Grain size ranges from about 0.05 
inch to about I inch. In places the centers of the sills are coarse-

5 

grained. suggesting either primary or metamorphic differentia
tion in place. Before metamorphism the sills probably were 
mafic-rich diabase. 

Maficdikes.-- Fine-grained mafic-rich dikes are most abundant in 
the vicinity of the Mesozoic(?) plutonic and Precambrian sedi
mentary rocks: they have not been found in the Paleozoic rocks. 
Most dikes are between 2 and 20 feet wide and cannot be traced 
for very great distances. As a result, only a few of the larger ones 
near Buzzard Lake in the north-central part of the quadrangle 
are shown on the geologic map. One is nearly 1,000 feet wide 
at a bulge in the dike, and another is about 300 feet wide for a 
mile along strike. 

All dikes coarse-grained enough for modal analyses are of 
quartz monzonite composition. Phenocrysts are hornblende, 

biotite. plagioclase. and in a few cases K-feldspar. The white 
to medium-gray matrix ;or these phenocrysts is a fine-grained 
mixture of plagioclase, K-feldspar. and quartz. 

The lighter colored dikes appear to be related to the plutonic 
rocks. especially to the Silver Point Quartz Monzonite, on the 
basis of spatial relations and mineralogical similarities. 

STRUCTURE 

At least one period of folding and several periods of faulting 
can be recognized in the rocks of the Loon Lake quadrangle. The 
first large-scale deformation is recorded in the Precambrian rocks, 
and the last appears to have occurred before the extrusion of the 
Tertiarv basalts. Within the interval between the first and last 
structu~al events the various periods of deformations can be 
classified only as Precambrian and post-Cambrian. 

In the vicinitv of Deer Lake, the lower part of the Belt Series 
forms a westw;rd-dipping homoclinal section. Along strike to 
the north, the attitude of the rocks becomes progressively steeper. 
and at about the latitude of Benson Peak. much of the section is 
vertical. North of this latitude. the Belt Series is overturned to 
the east and becomes progressively more so toward the north 
border of the quadrangle. On the west side of Betts Meadow, 
the strata locally have been rotated through 220° (see section 
A-A'). In addition to the progressive westward overturning 
from south to north. the strike of the entire section changes 
from about N. 50° W. at Deer Lake to about N. 20° E. at the 
north border of the quadrangle. 

The folded rocks are displaced along four and possibly five 
faults that trend N. 50° W. and have apparent left-lateral slip. 
These faults are considered younger than the folding because 
their strike appears to remain essentially unchanged from one 
area to another where the degree of folding greatly differs. This 
reasoning is not entirely valid. however. because the faults can
not be traced continuously through areas of poor exposure or 
glacial cover. The problem is considered further in the discussion 
of the westward tilt of the Addy Quartzite. Total apparent left
lateral displacement on the four faults in the northern half of 
the quadrangle amounts to over 4 miles. Some of the faults 
appear to have a greater amount of displacement at one end 
than at the other. Reference planes (primarily sills) in the Prich
ard Formation show lesser amounts of movement than offset 
features outside the Prichard Formation. Near the faults, the 
argillite of the Prichard Formation is phyllitic and apparently 
took up part of the strain along bedding planes. 

None of the N. 50° W. faults in the quadrangle displace the 
Cambrian Addy Quartzite. In the Chewelah Mountain quad
rangle, this quartzite is displaced about 1,000 feet along the 
projection of one of these faults, which displaces Belt rocks 
over I 0.000 feet. The offset of the quartzite is considered to be 
renewed movement along a Precambrian fault. 

It is not clear exactly what structures are responsible for the 
westward tilt of the Addy Quartzite, but high-angle faults trend
ing approximately north-south appear to be the most likely cause. 
Because the attitude of the Addy Quartzite so closely approxi
mates that of the Precambrian rocks it overlies. it is possible the 
attitude of both resulted from the same period of folding. An 
important conflict arises if the folding is post-Precambrian. for 
this would require that the northwest-trending faults truncated 
by the Addy Quartzite be folded also. Although the faults are 
shown on the map with straight traces. they are poorly exposed 
and their true configuration could actually be quite irregular. 
At least one of the faults. where it intersects the Addy Quartzite. 
appears to change strike about 20° (see geologic map). This 



change is far smaller than might be expected from the degree of 
folding, however. 

Approximately north-south-striking faults appear to be the pri
mary structural features in the western half of the quadrangle. Be
cause this part of the area is largely covered by alluvial and gla
cial material. the existence and configuration of these faults is 
in large part interpretive. The largest fault of this group. here 
called the Jumpoff Joe fault, places Precambrian argillite against 
Paleozoic carbonate rock. It is exposed north of Springdale and 
west of Jumpoff Joe Lake. Because the upper part of the Pre
cambrian stratigraphy is not well known. the amount of move
ment along this fault cannot be estimated. The displacement 
must be more than a few thousand feel. however. as the Addy 
Quartzite is completely removed. Although movement along 
the largest fault is relatively up on the west and down on the cast. 
several of the smaller faults with the same strike appear to have 
the opposite sense of movement. If a major thrust fault juxta
posing the Belt Series and Deer Trail Group exists. large vertical 
movement along the Jumpoff Joe fault has probably downfaulted 
it on the east and upfaulted it well above the present terrane on 
the west. 

About 3 miles northeast of Valley, a thrust fault places 
Cambrian Addy Quartzite over Precambrian strata. The 
amount of movement on this fault is not known. but probably 
is not large. A large northeast-trending fault in the northern 
half of the quadrangle appears to be one of the youngest struc
tural features recognized. Because alluvial and glacial materials 
covers almost all areas where it intersects other structures. its 
age relative to many of the other faults is largely interpretive. 
From the outcrop pattern. it is apparently a high-angle fault 
with a relative upward movement on the northwest block. The 
fault displaces upper Paleozoic carbonate rocks. but does not 
cut the Miocene or possible Pliocene basalt. South of Deer 
Lake. two other faults with this same trend displace Belt rocks 
and have the same relative sense of movement. The southern
most fault strikes into. but does not cut. the straight southern 
contact of the coarse-grained quartz monrnnite. and is probably 
the control for the configuration of that contact. 

South and west of Loon Lake. two shear rnnes cut the plutonic 
rocks but do not appear to offset contacts. Within the shear 
zones the rock is highly granulated. Quartz and chlorite have 
filled all interstices and formed a hard. coherent rock. The shear 
zones are the only structures known to cut any of the igneous 
rocks in the Loon Lake quadrangle. 

MINERAL DEPOSITS 

Commodities of economic interest in the Loon Lake quad
rangle include copper. silver, tungsten. barite. clay. quartzite. 
and possibly feldspar. 

The Loon Lake copper mine. about 2 I /2 miles northeast of 
Jumpoff Joe Lake. is the only base-metal mine in the quadrangle 
to produce a significant amount of ore. Most of the production 
took place between 1916 and 1919 from a 200-foot-long and 500-
foot-deep pay shoot within a 4- to 20-foot-wide quartz vein (Hunt
ting. 1956. p. 99). The ore came chiefly from a secondary zone of 
azurite, malachite. and cuprite. Below the zone of secondary 
minerals. chalcopyrite associated with pyrite was the chief ore 
mineral (Weaver. 1920. p. 218). A total of about 7.317 tons of 
ore was processed. yielding 622.555 pounds of copper. 532 ounces 
of silver. and 25 ounces of gold. Except for a small shipment in 
1952. production ended in 1920 (Fulkerson and Kingston. 1958. 
p. 45). All workings were inaccessible when the area was visited 
in June 1967. 

Subcommercial tungsten deposits are present on Blue Grouse 
Mountain about 3 miles east of Deer Lake. Huebnerite. a man
ganese tungstate. is disseminated in quartz veins. greisen. and 
pegmatile segregations around the periphery of the muscovite 
quartz monzonile. Excellent descriptions of the deposits are 
given by Bancroft (1914. p. 130). Weaver (1920. p. 221). and 
Culver and Broughton ( 1945. p. 73). Only a small amount of 
production is recorded from this area. When the properties were 
visited in August 1967. all workings were inaccessible due to 
caving. 

Three small barite deposits are located in the north half of the 
quadrangle: the Smith mine. about I 1/2 miles north of Valley: 
the Bakie mine. about a mile east of Valley: and the Pease mine. 
a few hundred feel southwest of the Loon Lake copper mine. 
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All the deposits are veins or series of veins. Veins of economic 
significance range in width from a few inches to 10 feet. and in 
length from 20 to over 300 feet. W. S. Moen ( 1964) gives an 
excellent. detailed description of all three deposits. The Smith 
mine produced 34 tons of barite for well-drilling muds in 1960, 
but has evidently been idle since. Moen calculated 400 tons of 
measured and indicated ore and 750 tons of inferred ore. The 
Bakie mine produced 200 tons of barite in 1958. used for sugar 
refining (Moen. 1964. p. 62). Moen reports 1.000 Ions of meas
ured and indicated ore and 6,000 tons of inferred ore in 1961. 
The largest barile deposit is at the Pease mine. In 1960. 400 tons 
of barile was mined for use as well-drilling mud (Moen. 1964. 
p. 63). At that time. Moen calculated 900 tons of measured and 
indicated ore and 15.000 tons of inferred ore. 

High-grade. nearly white plastic clays are found in the south
east corner of the quadrangle. Two pits from which clay was 
mined are in the quadrangle about 4 miles east of Loon Lake: 
another is about I /4 mile east of the quadrangle at the same 
latitude: and the largest one is about I /4 mile south of the quad
rangle al Clayton. S. L. Glover (1941. p. 280) describes these 
deposits and the commercially significant characteristics of the 
clays. All pits except for the one east of the quadrangle have 
been inactive for several years. 

Glacial material ranging from less than a foot to more than 
10 feet thick covers the clays almost everywhere. Underlying 
the glacial material is 5± feel of sandy yellow clay (Glover. 1941. 
p. 282). Of possible significance in finding new deposits of clay 
in this area is a I-inch to 3-foot bed of bog iron that appears to 
be present in all pits exploited to date. According to Glover. the 
bog iron underlies the sandy yellow clay and marks the top of 
the high-quality clay beds. 

Using the elevation of the top of the bog-iron bed in any three 
of the four pits mentioned. the attitude of the bed can be deter
mined. It is assumed that the bed is continuous and planar. and 
that the bog iron found at each pit is the same layer. To test these 
assumptions. different combinations of the four bed elevations 
were used. In all cases. the attitude determined (strike N. 70° E.: 
dip 0°30' S.) was about the same. Using this attitude, and the 
pit just east of the quadrangle as a starting point. a map (fig. 3) 
was constructed. The predicted "outcrop" of the bog-iron bed 
may vary within fairly large limits. however. because the eleva
tions used to determine the attitude of the bed were interpolated 
from contours on topographic maps. Moreover. the "outcrop" 
is buried beneath a glacial cover of variable thickness. 

Outside the quadrangle. about 7 miles west of Valley. the Addy 
Quart,ite is mined for silica sand. The rock is friahle, and with 
a minimum of treatment is suitable for glass manufacture. Al
though not friable. seemingly pure Addy Quartzite crops out 
over large parts of the quadrangle. The lower part of the unit 
contains an excessive amount of iron. but higher in the forma
tion. white quartzite is predominant. 

In addition lo abundant quart;ite. the muscovite quartz mon
zonite south and east of Deer Lake contains less than I /2 per
cent iron and may be a suitable source of feldspar for glass 
manufacture. If both the quartzite and quartz monzonite proved 
suitable. the basic raw materials for a local glass industry are 
availahle and easily accessible. 
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STRATlF!ED ROCKS 

B 
Glacial, alluvial, and talus deposits, undifferentiated 

Chiefly Ul!conso/idated gravel, sand, and clay 

UNCONFORMITY 

G 
Basalt 

Black fine-grained nonporphyritic basalt. Mostly playio
clase, pyroxene, glass, and opaqves. Yakima type 

Andesite 
Hornblende- biotile-augite andesi/e. Abundant audesine 

.and glass. Probably correlative ·with andesite of Gerome 
Volcanics 

UNCONFORMITY 

Limestone 
Cherty medium-gray limes!one and dolomitic !imestoue; 

co11/ains J'Vlississippian corals, brachiopods, and gastro
pods 

~ 
Dolomite and calcareous slate 

Dolomite, light-Ian, /hick- lo thin-bedded 
M2s, slate, calcareoiis, lhin-bedded, light-purple and green; 

aboitl 200 feet I/tick . Occurs about 800 feet above base 

Dolomite 
Light-gray, thick- to thin bedded dolomite. 

Locally oolitic 

Metaline Formation 
Light-r1ray, blue-gray, and dark-gray limestone and silty 

times/one. in pari mollled with orange-brown-weathering 
argil!aceous sea·ms 

Addy Quartzite 
Quartzile, while, medium- lo coarse-grained, thin-bedded 

to 1nassivety bedded. Aboul 100-200 feet of purple q1tart
?iie at base 

UNCONFORMITY 

B 
Huckleberry Formation 

Greeus(o11e. Slightly metamorphosed basalt flows and associ:
aled volca11iclastic rdcks 

UNCONFORMITY 

E 

Paleozoic carb011ate rocks 
undivided 

Limestone and dolomite. 
Grea/est part probably be
longs to other units de
scribed, b1!t could not be 
positively assigned to a 
partie1dar wiit 

8 
Stensgar Dolomite 

Light-tan and pfok dolomite. About 100 
to 800 feet of maroon argilite; sillile 
rrnd carbonate-bearing siltile at base 

Maroon argillite, siltstone, and quartzite 
Deep maroon co /or, well bedded, abirndunt mudcracks, ripple 

marks, and oilier sha/low-wurer features 

-Completed 
work 

-Work in 
progres,; 

8 
Siltite-argillite 

11Iediu.m-gray, dark-gray, and gray-green si!tile with minor 
"argillite. Abundant sha!!ow-·u;ater sedime11tary Jeat-i,re6 

B 
Carbonate rocks above Wallace Formation 

Tan, gray, and •maroon carbonate and carbonate-bearing 
siUite 

117° 
- ---i,ms,,-,149° L Togo Mtn quad - R. C. Pearson 

2. Orient quad - E. C. Bowman 
3. Northport area-R. G. Yates 
4. Deep Creek area- R. G. Yates\1964) 
5. Kettle Falls area (west of river) 

-C. D. Campbell 
S. Kettle Falls area (east of river) 

- J. W. Mills 
7. Colville area-W. A.G. Bennett 
8. Twin Lakes quad- G. E. Becraft 
9. Inchelium quad-A. B. Campbell I 10. Bead Lake area-M. C. Schroeder(1952) 

11. Wilmont Creek quad-G. E. Becraft(l966) 
12. Hunters quad-A. B. Campbell and 0. B. Raup. 
13. Chewelah Mtn quad-L. D. Clark 

and F. K. Miller(1968) 

48
0 14. Turtle Lake quad-G. E. Becraft 

and P. L. Weis(I963) 
15. Mt. Spokane quad-A. E. Weissenborn 

0 
Spokane 

16. Greenacres quad-P. L. Weis (1968) 
17. Metaline area-M. Dings and 

D. Whitebread (1965) 
18. Magnesite belt-I. Campbell 

and J. Loofbourow(19o2) 

Figu.re /. - Index map showing location of t he 
Loon Lake quadrangle and surrounding 
areas in which geologic mapping at a scale of 
1:62,500 or larger is available or is in progress 
(Oates indicate published reports. See list of refer
ences in text.) 
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Wallace Formation 
pCwu, upper part. Dark laminated argillite and minor 

amMwl of carbonate 
pCwl, lower part. Irregularly interbedded q1rnrtzile, si/tile , 

argillile, and impure carbonate rock 

~ 
St. Regis Formation 

Lavender and maroon argillite, sil/ile, and quartzite; light. 
green, o;nd cc!rboua/e bearing at lop 

G 
Revett Formation 

Quartzite, white, fiwi-yrained, well-bedded. 
Siltitic, esperia/ly near middle 

E 
Burke Formation 

Si/tile, medii.m and Uyht-yray, well-bedded. Conla·ins 
abm1dant quarlrite beds and a zone of maroon siliile and 
ar11illite 

E 
Prichard Formation 

Argillile, siltite, and qnartzite, lhin-bedded; 
commonly iron-stained weathered surfaces 

INTRUSIVE IGNEOUS ROCKS 

Mafic dikes 
Euhedral phenocrysts of hornblende, biolite, and plavioclase 

in fine-grained matrix of K-feldsp(!r, plagioelase, and 
quartz 

Kaniksu batholith 
Mzm, niuscouite quartz mon

zonite, medinm- to coarse
grained 

M;i:t, lwo-1nica quartz monw
nile, medium-to coarse
groined; muscovi:te: biotile 
1 :5 

I Mzc Mzs 

I Mzf Mzg 

Loon Lake batholith 
Mzc, biotite quartz monzoniie, 

very coarse qra·ined, slightly 
porphyritic 

Mzs, Silver Point Quartz 
J1.fonzonite, hor1oble11de
biotile, medi11.11t- to coarse
grained 

Mzf, honiblende-biotite q1.ar/z 
monzonile medium- to fine
grained 

Mzg, honible11de-biotile arano
diorite, medium-grained, 
even-grained, abundant 
sphene 

E 
Metadiabase sills 

Sills fa Prichard Formation, 50-70 percent lioniblende, 
20-80 percent quar!z, 0-10 percent biolite, 10-20 percent 
epidote 
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Plagioclase 10 35 65 

Quartz 

Biotite·muscovite 
or muscovite 

\.o-_c;y-
v "' / ,67 

fJ '---.. Hornblende·biotite 
, or biotite 

Plutonic igneous rock classification 
used in this report 

0 

Plutonic body in 
Chewelah #4 quadrangle 

" Plulonic body in Chewelah 
Mountain quadrangle (C lark 
and Miller) 

A 

K-Feldspar Plagioclase 

K-Feldspa r 

Contact 
Dashed where approximately located 

::;;::::= ~ - ?- ···· 
Fault 

Dashed whers approximately localed; 
dolled where co11ce(!/ed; queried where 
u111:erlain. U, 11plhrow11 side; D, 
downthrow1i' side. Arrows indicate 
relative direction of lateral movem.en/. 

~~-' . . "-7.A .. 

Thrust fau.lt 
Dashed where approximately located; 

doUed where concealed; queried whei·e 
uncertain. Sawfeelh 0)1 ltpper plate 

-- : _ ····· - -+---' Anticline Syncline 
Fold, showing trace of axial plane 
Dashed where approximately located; 

dolled where concealed 

Shear zone 

70/ / ill 7'.;o 
Inclined Vertical Horiionta! Overturned 

Strike and dip of beds 

Quartz 

o/ / 
Inclined Vertical 

Strike and dip of cleavage 

Inclined Vertical Overturned 

Strike and dip of parallel beds 
and cleavage 

Where shown oi•ertun1ed, cleavage 
may or may not be overtmned 

'V' 
Inclined 

/ 
Vertical 

Strike and dip of slip cleavage 

Strike and dip of overturned 
beds and slip cleavage 

Cle<rv rn;e 11/(t'/f 01· muy not. be 
ol.lertu.n1 ed 

''.,--" 
Inclined 

.,.. 
Vertical 

Strike and dip of schistosity 

'"Y 
Inclined 

X 
Vertical 

Strike and dip of parallel beds 
and schistosity 

,,/ 
Bearing and plunge of minor 

fold axes 

11)@@@ 

Numbers used to identify 
northwest-trending faults 

(W) (Ba) (Cu) 

Commodity sought at mines 
shown on map 

1. Granodiori!e 
2. Fine.grained quartz monzonite 
3. Silver Point Quartz Monzonite 
4. Coarse-grained quartz monzonile 
5. Two·mica quartz monzon ite 
6. Muscovite quartz monzonite 

B 

K·Feldspar 

Figure 2.-Modal diagrams. A, apparent differentiation sequence of granitic rocks in 
Loon Lake and Chewelah Mountain quadrangles. One sequence characterized by 
biotite and muscovite or muscovite alone, the other by hornblende and biotite or 
biotite alone. B, composition and variation of granitic plutons in Loon Lake 
quadrangle. Circled point is t he average for each pluton 
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GEOLOGIC SECTION ALONG LINE 8-8' 
Fig1ire 3 .-Map showing area north of latitude 48"00' N. estimated to be underlain by 

white clay. Calculations for limiting boundaries are based on elevations of the 
top of the bog-iron bed in four clay pits. Limits are not precise because the eleva
tions are not exact and the thickness of the mantle of glacial material is variable 
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GM-6 PRELIMINARY GEOLOGIC MAP OF .--l'HE LOON LAKE QUADRANGLE 

STEVENS .._i\ND SPOKANE COUN'l~IES, WASHING1---0N 
By 

F. K. Miller 
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