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INTRODUCTION PREBASALT ROCKS

kgr | Undifferentiated intrusive rocks (Cretaceous)—Compositions include quartz
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The geologic map of the Robinson Lake quadrangle represents a compilation
of previous research, water well data, and additional field work. The loess
distribution of the Palouse Formation was not illustrated in keeping with the
emphasis on bedrock geology. The varying thickness of the loess forms the
rolling Palouse topography and buries the nearly flat upper surface of basalt
in the eastern margin of the Columbia Plateau. As a result, the Priest Rapids
Member of the Wanapum Basalt (Tpr) appears thicker and the upper surface
is flatter than shown on the map. Outcrops are rare, and all contact lines
are interpretative. Regional maps by Rember and Bennet (1979) and Swanson
and others (1977, 1979a, 1980), as well as larger scale maps by Tullis (1940,

tonalite, hornblende monzodiorite, and hornblende granodiorite (Tullis,
1944). Foliation is common in places. Mineral sizes range from medium-
grained equigranular to coarse-grained equigranular. The large area of this
unit was field checked, but no chemical or petrographic studies were done.
The unit is considered to belong to Cretaceous Idaho batholith rocks.
Pegmatite veins of feldspar and quartz are locally present. Extensive mapping
of float in the northern part of the quadrangle suggests the presence of
abundant pegmatitic rocks along the contact with the mixed unit of batholith
and Precambrian rocks.

7 1944) were used in the compilation. Numerous reports on the Moscow area KpEm Mixed rocks (Precambrian-Cretaceous)—Consists of mixed quartzite, schist,
were consulted in interpreting the subsurface. Provant (1995) and Pierce gneiss, and undifferentiated intrusive rocks. Outcrop patterns on the
(1998) cite most of these research works. southeastern corner of the quadrangle were projected from exposures on
3 the adjoining Troy quadrangle (Bush and Priebe, 1995). In the northern part
" of the quadrangle, the unit was mapped on the basis of small exposures
« DESCRIPTION OF MAP UNITS where float of intrusive rocks occurs with one or more of the other lithologies.
é Some exposures have small dikes of Idaho batholithic rocks intruding the
] Prebasalt rocks here and on surrounding quadrangles have been previously gneiss,. schist, and the quartzite. Foliations generall}/ have an east-west strike
mapped as several different units, including Precambrian pre-Belt Supergroup, following the same general trend of the Precambrian quartzite, gneiss, and
Belt Supergroup, metamorphosed Belt Supergroup, Cambrian quartzite, and schist unit.

Cretaceous metamorphosed and unmetamorphosed Idaho batholith (Tullis, . . . )
1940, 1944; Bond, 1978; Swanson and others, 1980; Rember and Bennett, pEqt Quartzite (Precambrian)—Crops out on a ridge top in the western end of the
Palouse Range. Consists primarily of recrystallized quartz with muscovite,

1979; Hooper and Webster, 1982; and Anderson, 1991). For this map, the
prebasalt rocks were divided into a Precambrian quartzite, schist, and gneiss
unit, a Precambrian quartzite unit, a Cretaceous undifferentiated Idaho
batholith unit, and a Precambrian-Cretaceous mixed unit.

The stratigraphic nomenclature for the Columbia River Basalt Group is based
on that presented by Swanson and others (1979b). The group is divided into
four formations: from base upward, these are the Imnaha, Grande Ronde,
Wanapum, and Saddle Mountains. The only exposures of basalt on the
quadrangle are along the northeastern border where intracanyon flows of
the Saddle Mountains Formation rest on Precambrian units. However, both
Grande Ronde and Wanapum basalts are found in wells in the Moscow
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biotite, and zircon accessories. No associated schist and gneiss noted where
this unit is in close contact with intrusive rocks; therefore, on this quadrangle
it was included as a separate unit. However, we believe this quartzite may
be part of a quartzite, schist, and gneiss unit mapped on this and adjoining
quadrangles.

Quartzite, schist, and gneiss (Precambrian)—Consists of interbedded units of
quartzite, gneiss, and schist. Exposures of this unit are rare but follow an
east-west pattern along the borders of adjoining quadrangles. Where exposed,
the schists and gniesses are simple in mineralogy, consisting of feldspar,
quartz, biotite, and muscovite. North and west on the Potlatch and Viola
quadrangles, the quartzites crop out where they consist primarily of

. 75‘(&\ ‘,/ \ area recrystallized quartz. Where visible, original grains are present, and a
/’\> ‘C T "\%Q Latah Formation sediments occur as units above the Columbia River basalt westward increase in grain size was noted. East and northeast of the
f\J / SR flows at the surface and as interbeds between flows in the subsurface. At gu_adrangle, tZe unit czn bedtracetljl ont(}: the'Mosgowv Mountlam, Potlatch,
N the surface, the Latah Formation consists of a sequence of unconsolidated rinceton, and Harvard quadrangles where it grades into Belt Supergroup
%t:” sediments that overlie most of the basalt units. Farlier researchers on the rocks of rippled, cross-bedded, and laminated argillite, siltite, and quartzite.
/) Moscow area referred to these sediments at the surface as the Canfield-
7 s ) Rogers deposit (Hubbard, 1956; Hosterman and others; 1960). There are
—’// - similar deposits throughout Latah County. Informally, this unit is referred to
I~ Sed as the sediments of Bovill for exposures in clay pits near Bovill in eastern
s : 3 Latah County. The term is to be used for Miocene sediments that are laterally SYMBOLS
Y- / Eg equivalent with and overlie the uppermost laterally extensive basalt flow.
E(}' =7 32 The sediments of Bovn‘ll are generally underlain by the Priest Rapids flow of A Contact: approximately located
83 i \—//J"\tﬁ“{v ‘ 8% the Wanapum Formation. Y
< ; 7 / /?/f// i/\:\‘gﬁk é’ o > Attitude of major foliation trends
: e 3
QE 377 , ///;F// %}?ﬁ 3 SURFICIAL DEPOSITS el Attitude of bedding features
éﬂ {///J(u >//S _ 63_7,004 3 = Qac Alluvium and colluvium (Holocene)—Stream, slope-wash, and debris-flow
b§ _j//—//\f% e == 2 deposits. Composition variable: commonly reworked loess or mixtures of
£s JM \\‘ 4 i 5 loess, basalt, and granitoid fragments. Most areas are stream deposits that
8o ﬁ\ﬂ\\ '2,4 ) // %//// 3 grade laterally into loess of the Palouse Formation and contain slope-wash
o\u;:[,\ y/ / X/\ 7 ({(\ \<( E deposits derived from the loess-covered hills. The upper reaches of drainages REFERENCES
=) \%\ k} originating in the Palouse Range are dominated by poorly sorted, subangular
(e gl > //Q S to subrounded quartz granules and pebbles. .
) . Anderson, M.A., 1991, The geology and structural analysis of the Tomer Butte,
= ‘ e I : 5183 Middle Potlatch Creek and Little Potlatch Creek area, Latah County, Idaho:
=" »/;ff \\@L/::/J/AB’/ . / LATAH FORMATION ' University of Idaho MS thesis, 69 p. ' .
/—\j(«\( / —/ > 5% . . . . . . Bingham J.W., and M.J. Grolier, 1966, The Yakima basalt and Ellensburg Formation
3} / Tsb Sediments of Bovill (Miocene)—Clay, silt, sand, and gravel deposit that is of south-central Washington: U.S. Geological Survey Bulletin 1224-G, 15 p.
latera[ly equivalent with and generally overlies the Priest Rapids Member Bond, J.G., 1978, Geologic map of Idaho: Idaho Bureau of Mines and Geo[ogy/
of the Columbia River Basalt Group. In places, it overlies Precambrian and scale 1:500,000.
Cretaceous prebasalt rocks. The clays are white, yellow, red, and brown, Brown, J.C., 1976, Well construction and stratigraphic information: Pullman test
kaolinite-rich, and in places over 100 feet thick. Exposures are rare; thus, and observation well, Pullman, Washington; Washington State University,
information is obtained from well logs and excavations. College of Engineering Research Report, 76/15-6, 35 p.
Bush, J.H., K.L. Othberg, and K.L. Priebe, 1995, Onaway Member intracanyon
5182 Depositional information for the sediments of Bovill is obtained from regional Columbia River basalt flows, Latah County, Idaho (abs.) : Geological Society
studies. Origins of the sediments include fluvial, lacustrine, bog, and deltaic of America Abstracts with Programs, v. 27, no. 4, p. 5.
47'30" environments. However, most of the s.ediments. in the Moscow area are Bush, J.H., and K.L. Priebe, 1995, Geologic map of the Troy quadrangle, Latah
| believed to have formed as fluvial deposits. Deposition was primarily caused County, Idaho: Idaho Geological Survey Technical Report 95-5, scale
by Priest Rapids flows creating a raised base level, which in turn caused 1:24,000.
- deposition of kaolinitic clay, quartz sand, and minor gravel from erosion of Camp, V.E., 1981, Geologic studies of the Columbia Plateau: Part Il. Upper
nearby exposures of weathered prebasalt rocks. Miocene basalt distribution reflecting source location, tectonism, and drainage
history in the Clearwater embayment, Idaho: Geological Society of America
Tv Vantage Member (Miocene)—Consists of sediments between the lowermost Bulletin, v. 92, p. 669-678.
Priest Rapids and uppermost Grande Ronde in the Moscow-Pullman area Cavin, R.E., 1964, Significance of the interbasalt sediments in the Moscow basin,
(Siems and others, 1974; Brown, 1976; Kopp, 1994). The unit exceeds 300 Idaho: Washington State University M.S. thesis, 192 p.
. feet in thickness beneath Moscow but thins westward to less than 20 feet Hooper, P.R., and G.D. Webster, 1982, Geology of the Pullman, Moscow West,
8l at Pullman (Lin, 1967). The Vantage is not exposed in Moscow. All data are Colton, and Uniontown 7.5-minute quadrang|e5, Washington and Idaho:
from water well logs. The sediments consist of interlayered sand, silt, and Washington Division of Geology and Earth Resources, Geologic Map GM-
clay with minor gravel. Wood fragments are commonly found. The sand 26, scale 1:62,000.
units are poorly sorted with a high clay content, and the coarse grains of Hosterman, J.W., V.E. Scheid, V.T. Allen, and I.G. John, 1960, Investigations of
quartz and feldspar are angular with only slightly rounded edges (Cavin, some clay deposits in Washington and Idaho: U.S. Geological Survey Bulletin
1964). 1091, 147 p.
Hubbard, C.R., 1956, Clay deposits of north Idaho: Idaho Bureau of Mines and
Tom Sediments of Moscow (Miocene)—Interbeds of clay, silt, and sand between Geology Pamphlet 109, 36 p.
Grande Ronde flows and between the lowermost flow and prebasalt rocks. Kopp, W.P., 1994, Hydrogeo[ogy of the upper aquifer of the Pullman-Moscow
) Several discontinuous interbeds are in the subsurface beneath Moscow. basin at the University of Idaho aquaculture site: University of Idaho M.S.
Eg JI\ 510 However, two major units over 100 feet in thickness can be correlated thesis, 192 p.
g:a ! between wells (Cavin, 1964; Lin, 1967). Westward, these interbeds pinch Lin, Chang-Lu, 1967, Factors affecting ground water recharge in the Moscow
53 out or thin to less than a few feet in thickness towards Pullman (Brown, basin, Latah County, Idaho: Washington State University M.S. thesis, 86 p.
28 1976). Pierce, J.L., 1998, Geology and hydrogeology of the Moscow East and Robinson
§§ / Lake quadrangles, Latah County, Idaho: University of Idaho M.S. thesis,
74 p.
i - COLUMBIA RIVER BASALT GROUP Provant!OA.P., 1995, Geology and hydrogeology of the Viola and Moscow West
N Saddl . . quadrangles, Whitman County Washington and Latah County, ldaho:
':' addle Mountains Formation University of Idaho M.S. thesis, 76 p.
E on Onaway Member (Miocene)—One flow was mapped from this member. Reidel, S.P., T.L. Tolan, P.R. Hooper, M.H. Beeson, K.R. Fec.ht, RD Bentley, ano!
The flow crops out on both sides of Flannigan Creek in the northeastern J.L. Andersqn, 1989,.Th.e Grande Ronde B.asalt,' Columb.|a River Basalt Group;
5179 corner of sec. 26 along the northern boundary of the quadrangle. In hand Stratlgrgphlc de.scrlptlons and correlations in Wfashmgton, Ore'gon., and
specimen, the flow may contain large (>5 cm) lath-shaped plagioclase Idaho, in SP Reidel and P.R. Hogper, eds., Vqlcanlsm and Tectomsm in the
phenocrysts in a dark fine-grained groundmass. In places, the basalt contains Columbia River Flood-Basalt Province: Geological Society of America Special
B a distinctive brown weathering rind. These basalts are correlated to similar Paper 239, p. 21-54. )

1860000 | flows that crop out northward along Flannigan Creek and to numerous other Rember W.C., and E.H. Bennett, 1979, Geologic map of the Pullman quadrangle,
exposures in the Potlatch area. Camp (1981) had originally suggested that ) Idaho: Idaho Bureau of Mines and Geology, scgle 1:250,000. )
the Onaway Member marked the top of the Wanapum Formation. Bush and Siems, B.A., J.H. Bush, and J.W. Crosby, 1ll, 1974, TiO, and geophysical logging

T 4ON. others (1995) discuss the evidence that places these flows in the Saddle criteria forYaklr_na Basalt correlation, Columbia Plateau: Geological Society
Mountains Formation. America Bulletin, v. 85, p. 1061-1068.
T.39N. Swanson, D.A., J.L. Anderson, R.D. Bentley, G.R. Byerly, V.E. Camp, J.N. Gardner,
— Wanapum Formation Epd T.L. Wright, 1.979a, Reconngissance geologic map o.f the Colum.bia
iver Basalt Group in eastern Washington and northern Idaho: U.S. Geological
Tor Priest Rapids Member (Miocene)—Consists of two to three flows or flow Survey Open-File Report 79-1363, scale 1:250,000.
[ units with a total thickness of about 250 feet. Consists of medium- to coarse- Swanson, D.A., T.L. Wright, V.E. Camp, J.N. Gardner, R.T. Helz, S.A. Price, and
@ A\ by, grained basalt with microphenocrysts of plagioc]ase and olivine in a M.E. Ross, 1977, Reconnaissance geOlOgiC map of the Columbia River Basalt
2gfEptasy (/ = groundmass of intergranular pyroxene, ilmenite blades, and minor devitrified Group, Pullman and Walla Walla quadrangles, southeast Washington and
‘ ——— ) \ ‘ e glass. Several workers have previously identified and described these flows adjacent Idaho: U.S. Geological Survey Open-File Report 77-100, scale
- § (Bingham and Grolier, 1966; Wright and others, 1973; Swanson and others, 1:250,000.
%X ﬁ 1977, 1979a). Swanson, D.A. T.L. Wright, V.E. Camp, J.N. Gardner, R.T. Helz, S.A. Price, and
| ‘ } : f?i:\ A — SUR(;\REWN — 46°45" M.E. Ross, 1980, Reconnaissance geologic map of the Columbia River Basalt
117°00 01190000 FEET 0 'Moscow s Kl (Mozsa??!ﬁ/f 5‘:/‘5” MOSCOW 5.3 !:,[,)_7 R..s W. R.4W. " spgooomg 116°52'30" Basalt flows are not exposed in the quadrangle, but they occur beneath the Group, Pullman and Walla Walla quadrangles, southeast Washington and
C sediments of Bovill in the southwestern part of the quadrangle. These basalts adjacent Idaho: U.S. Geological Survey Miscellaneous Geologic Investigations
Base map from USGS digital raster graphic. SCALE: 1:24,000 Reviewed by Roy M. Breckenridge and Kurt L. Othberg, are ff)gnd in wells and Corr.elated to numerous wells and exposures on the Map 1-139, scale 13250,000. N
Hydrography from Idaho Department of Lands digital line graph. Idaho Geological Survey. adjoining Moscow West, Viola, and Moscow East quadrangles. Swar.150n, D.A., TL Wright, P.R. Hooper, and R.D: Beptley, 1979b, Revisions
1/2 0 1 MILE in stratigraphic nomenclature of the Columbia River Basalt Group: U.S.
Control by USGS and NOS/NOAA. Digital cartography by Jane S. Freed at the Idaho Geological Survey’s Grande Ronde Formation (Miocene)—Consists of flows of fine-grained to very Geological Survey Bulletin 1457-G, 59 p.
1'_' — = 0 1 KILOMETER Digital Mapping and Information Lab. fine-grained aphyric basalt of Grande Ronde chemical type (Wright and Tullis, E.L., 1940, Geology and petrography of Latah County, Idaho: University
Topography from aerial photographs by photogrammetric methods. others, 1973; Swanson and others, 1977, 1979a; Reidel and others, 1989). of Chicago Ph.D. thesis, 218 p.
Aerial photographs taken 1957. Field checked 1960. Contour Interval 40 Feet Idaho No exposures occur in the mapped area, but the formation is found in several Tullis, E.L., 1944, Contribution to the geology of Latah County, Idaho: Geological
. - . Dotted Lines Represent 20-Foot Contours Geological deep wells. In the Moscow area, Grande Ronde flows occur between the Society of American Bulletin, v. 55, p. 131-164.
PQ'YCO”'C projection. 1927 North American datum. 10,000-foot %%%’% elevations of 2,070 feet and 1,371 feet (Provant, 1995), where they are Wright, T.L., M.J. Grolier, and D.A. Swanson, 1973, Chemical variation related
%ggokiﬁg?e?r&:?322aﬁ%?;i;@fi;nggégf;izdoggks sone 11 Maﬁping interbedded with sediments of Moscow. to the stratigraphy of the Columbia River basalt: Geological Society of
v fcﬁ'idni?fﬁféeﬂi%l?ﬁ;mh and G 15 America Bulletin, v. 84, no. 2, p. 371-385.
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Note: In the cross section, the Pleistocene loess of the Palouse Formation is excluded, but its thickness is included with that of the Priest Rapids Member of the Wanapum Basalt (Tpr).
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