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INTRODUCTION

The bedrock map of the Little Bear Ridge quadrangle represents a compilation of
previous research and detailed additional field work. The loess distribution of the
Palouse Formation was not illustrated in keeping with the emphasis on bedrock
geology. Outcrops are only common in parts of the canyon areas and all contact
lines are interpretative. Regional maps by Bond (1978), Rember and Bennett
(1979), and Swanson and others (1977. 1979a, 1980), as well as larger scale maps
by Tullis (1940, 1944) and Lynch (1976) were used to assist in mapping. The
basalt chemistry was analyzed by the GeoAnalytical Laboratory at Washington
State University. Magnetic polarities were checked with a field fluxgate

magnetometer.

DESCRIPTION OF MAP UNITS

Prebasalt rocks here and on surrounding quadrangles have been previously
mapped as several different units including Precambrian undifferentiated,
Precambrian pre-Belt Supergroup, metamorphosed Belt Supergroup, Cretaceous
metamorphosed and unmetamorphosed Idaho batholith rocks, and Tertiary Potato
Hill volcanics (Tullis, 1940, 1944; Bond, 1978; Rember and Bennett, 1979;
Swanson and others, 1980; and Anderson, 1991). For this map, the basement
rocks were divided into a Precambrian schist, gneiss, and quartzite unit, a
Precambrian-Cretaceous mixed unit of schist, gneiss, and granitoid rocks, and a
Cretaceous-Eocene mixed unit of intrusive rocks.

The stratigraphic nomenclature for the Columbia River Basalt Group is based on
that presented by Swanson and others (1979b). In Latah County the group is
divided into four formations: from base upward, these are the Imnaha, Grande
Ronde, Wanapum, and Saddle Mountains. On the Little Bear quadrangle five
mappable units are present. From the base upward these are the R1 and N1
polarity units of the Grande Ronde Formation, the Priest Rapids Member of the
Wanapum Formation and the Onaway and Asotin members of the Saddle
Mountains Formation. Latah Formation sediments occur above the Columbia
River basalt flows as well as interbeds between flows.

SURFICIAL DEPOSITS

Alluvium and Colluvium (Holocene)--Stream, slope wash, and debris-flow
deposits. Composition variable: commonly reworked loess or mixtures of gneiss,
basalt, and granitoid fragments. Stream deposits in the upland plateau areas
commonly grade laterally into loess of the Palouse Formation. In the canyon areas
poorly sorted cobbles and boulders grade into debris flow deposits near junctions

with tributaries.

Lake and Pond Deposits (Holocene)--Silts and clays of natural and man-made
lakes and ponds. Most significant are sediments by Atwater Lake.

Landslide Deposits (Holocene-Pleistocene)--Slump blocks of basalt and sediment
interbeds common along steep canyon walls.

LATAH FORMATION

Latah Sediments (Miocene)--Clay, silt, sand and minor gravel deposits that are
laterally equivalent with and overlie flows of the Columbia River Basalt Group.
In the northwestern part of the quadrangle they overlie the uppermost basalts and
are equivalent to the sediments of Bovill of Bush and others, (1998). On the
southern part of the quadrangle these sediments form thick interbeds that are
poorly exposed along canyon walls. Eastward these interbeds can be mapped and
traced onto the Texas Ridge quadrangle. Southward they can be mapped onto the
Juliaetta quadrangle. Southwestward, these deposits thin and/or pinch out on the
Green Knob quadrangle. In several areas these sediments are invaded by basalt
flows forming complex intermixing of basalt and sediment. Exposures in Bethel
Canyon consist of over 400 feet of interlayered basalt and sediment with dikes
and irregular "blebs and blobs" of basalt common throughout. Drobny (1981)
discusses the nature and origin of the most significant interbeds on this
quadrangle and adjoining Juliaetta and Texas Ridge quadrangles.

COLUMBIA RIVER BASALT GROUP

SADDLE MOUNTAINS FORMATION

Onaway Member (Miocene)--This basalt differs from the other basalts in Latah
County in that it contains large (>2cm) lath-shaped plagioclase phenocrysts in a
dark fine-grained groundmass, Locally, the basalt contains a distinctive brown
weathering rind. These basalts are correlated to similar flows that crop out along
the Palouse River in the Potlatch area (Duncan, 1998). Camp (1981) had
originally suggested that the Onaway Member marked the top the Wanapum
Formation. Bush and others (1995) discuss the evidence that places these basalts
in the Saddle Mountains Formation. On the Little Bear Ridge quadrangle
extensive outcrops occur south of the junction of Dry and Big Bear Creeks. In
that area, they appear to rest unconformably on Grande Ronde basalt 400 feet
below the Priest Rapids Member of the Wanapum Formation. In Big Bear Creek
a dike of Onaway crosscuts Precambrian rocks. The Onaway is interpreted to
have flowed down into canyon areas from local vents after the emplacement of the
Priest Rapids and subsequent erosion.

Asotin Member (Miocene)--A dense, aphyric flow of normal polarity with
microphenocrysts of plagioclase and olivine. The distribution of the Asotin on the
Little Bear Ridge quadrangle is based primarily on outcrops on the adjoining
Juliaetta quadrangle.
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WANAPUM FORMATION

Priest Rapids Member(Miocene)--Medium to coarse-grained basalt with
microphenocrysts of plagioclase and olivine in a groundmass of intergranular
pyroxene, ilmenite blades, and minor devitrified glass. Several workers have
previously identified and described these flows (Wright and others, 1973;
Swanson and others, 1977, 1979b). Bond (1963) mapped this basalt as the Lolo
Creek flow throughout the Clearwater embayment. The flows have reversed
geomagnetic polarity (Wright and others, 1973; Swanson and others, 1979b).
Numerous chemical analyses on this quadrangle (Potter, 1999) and surrounding
quadrangles verify that these flows are of the Lolo chemical type of Wright and
others, (1973).

GRANDE RONDE FORMATION

First Normal Member(Miocene)--Consists of flows of fine-grained to very fine-
grained aphyric basalt of Grande Ronde chemical type (Wright and others, 1973;
Swanson and others, 1979a), and with a normal geomagnetic polarity. Most
outcrops were checked with a fluxgate magnetometer. The basal contact with the
underlying R1 member is difficult to determine in places because of inconsistent
magnetic readings. Research involving chemistry and lab analysis of cores on the
adjoining Texas Ridge quadrangle showed that this inconsistency was due in part
to invasion of N1 flows beneath sediment, but above R1 flows. Chemically, the
flows are dominated by the intermediate to high-Mg and relatively low Ti02 flows
of Reidel and others (1989) and are tentatively correlated to their China Creek
unit (Potter, 1999).

First Reverse Member(Miocene)--Consists of fine-grained aphyric flows of
Grande Ronde chemical type (Wright and others, 1973; Swanson and others,
1979b; and Reidel and others, 1989). These flows crop out along the bottoms of
the deep canyons and can be traced onto adjoining Texas Ridge and Juliaetta
quadrangles where they are believed to correlate to the Center Creek unit of
Reidel and others, (1989) and Bond (1963).

IMNAHA FORMATION

Imnaha basalt (Miocene)-- A basalt flow that is typically plagioclase phyric. The
unit is not exposed on the quadrangle, but is interpreted to be present in the
subsurface. This unit is well exposed along the Potlatch River on the Juhaetta
quadrangle to the south.

PREBASALT ROCKS

Undifferentiated Mixed Intrusive Rocks(Cretaceous-Eocene)--Compositions
include tonalite, hornblende monzodiorite, and hornblende granodiorite that are
typical of Cretaceous aged intrusive rocks in Latah County. Field relations
suggest that these rocks are cross-cut by quartz diorites which are inturn crosscut
by fine-grained and porphyritic rocks, which are dominantly dacitic in
composition. The best exposures of the dacites are in the bottom of Dry Creek
where two samples of biotite separates were dated using “’Ar/’Ar methods. The
two dates are analytically indistinguishable of 51.32+-0.33 Ma and 51.29+-0.29
Ma (Peters, 1998). These Eocene rocks are believed to be closely related to
outcrops of the Potato Hill volcanics 5 miles to the northeast of the Dry Creek
exposures.

Undifferentiated Mixed Rocks(Precambrian-Cretaceous)--Consists of mixed
schist, gneiss, minor quartzite, and undifferentiated intrusive rocks. This unit
grades into undifferentiated intrusive rocks and contact relations are too complex
to map at a scale of 1:24,000. The gneiss and schist consist of alternating dark
biotite-rich and light quartz-feldspathic bands. Granitoid rocks are typical of
Cretaceous-aged rocks described above and are found both crosscutting and
following foliation. In places, pegmatitic units are common. Quartzites, calc-
silicate gniesses, and sillimanite bearing schist and gneiss are locally abundant.
Schist, Gneiss, and Quartzite(Precambrian)--Consists of interbedded units of
schist, gneiss, and minor quartzite. Schist and gneiss consist of quartz, biotite,

muscovite, and feldspar. Banding in the gniesses is typically thin (<2cm)
although concentrations of thick (>5cm) biotite rich bands do occur.

Symbols
33 Strike and dip of foliation
=7  Regional strike and dip of Columbia River Basalt
Fault; ball on down thrown side
’Jqﬂ\ ~ Fault with lineation
A Silicified breccia
X Onaway Basalt dike/vent complex
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