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Table 4. Major and trace element analysis for Columbia River Basalts, Palouse, WA quadrangle'.
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INTRODUCTION

The bedrock map of the Palouse quadrangle represents a compilation of previous research,
waler well data (Table 3) and additional field work. Distribution of the Palouse Formation loess
was nol illustrated in order to produce a bedrock map. Bedrock outcrops are limited to less than
one percent of the area and therefore all contact lines are interpretative. Contacts between pre-
MMMNMMMW(CRBG)mWmem
boauuo(Mowmandhudmmmm. Colluvium from the steptoes
exceeds 300 feet in places and grades laterally into the Palouse Formation. Regional maps by
Griggs (1973), Rember and Bennett (1979), Swanson and others (1877, 1979a and 1980), and
Tullis (1940, 1844), and Gullick (1904) were used in the compilation. The basalt chemistry was
mmwwmummummsum.

DESCRIPTION OF MAP UNITS

Basement (pre-basalt) rocks here and on the surrounding quadrangles have been mapped as
several different units including Precambrian pre-Belt Supergroup, Belt Supergroup,
melamorphosed Belt Supergroup, Cambrian metasediments, and Cretaceous metamorphosed
and unmetamorphosed Idaho batholith rocks (Tullis, 1940, 1944; Bond, 1978; Griggs, 1973;
Swanson and others, 1980; Rember and Bennelt, 1979; Hooper and Webster, 1882). Gullick
(lm)phudmnonmunromkuom-CMM units. In the
Palouumltnuromwlocompouwhllh(mm“)muanmmanzmobﬂh
elevation. BushmdevantﬂM)brhmvmmmwhmmmmu
tocksinmoPnaMnmdwumMMmmthSupommup. For the
Pabuuqmm“ummmwmmmmmmymw
tentatively placed in the Precambrian. Only outcrops of the Priest Rapids member of the
Wanapum Formation were noted on the Palouse quadrangle.

The stratigraphic nomenclature of the CRBG is based on that presented by Swanson and
others (1978b). Thogrouplodmdodhwwtomauom:komuuuwnrd, these are the
Imnaha, Grande Ronde, Wanapum, and Saddle Mountains. The uppermost Grande Ronde
meummwmmmmumwmmmqummu
(Cross-section C-D). The Priest Rapids Member is separated from the Grande Ronde in the
mmwmmumm»wv-mwawumrmm
(Siems and others, 1974, and Bush and others, 1908).

Although a bedrock map, Holocene sediments associated with major drainages were included

on the map. The distribution of these sediments was useful in interpreling subsurface bedrock
and structural trends.

SURFICIAL DEPOSITS

ALLUVIUM AND COLLUVIUM (Holocene)--Stream and slope wash deposits. Compositions
variable; commonly reworked loess and basalt with resistant quartz fragments from nearby
Qranitoid and metasediment oulcrops.  The dilribution of sediments along the Palouse River,
c.wcmwua.uauammowwmwummmmmmmuamot
the quadrangle. mmmmwmmzowmwmmmmm

mwammhwamanmmmm(« degree) Priest
Rapids Member. Tmmngohaumummcwhanauudbymle
mmumm&.mwyomammwquMMmst.
Mrmmumannmmmuammumuwmm
flow units or flows emplaced from the south-southwest.,

Tm Palouse River makes a sharp tum to the northwest around a pre-basalt argiliite-siltite high
just north of Kamiak Butte, a major pre-basait steptoe southeast of the city of Palouse. This
WMmyMwmnmwamm.rwuummm
WMpmmunmymmmmumbymmlmm
the south and southwest.

COLUMBIA RIVER BASALT GROUP: WANAPUM FORMATION

PRIEST RAPIDS MEMBER (Miocene)--Medium to coarse-grained basalt with microphenocrysts
of plagioclase and olivine in a groundmass of intergranular pyroxene, iimenite blades, and minor
devilrified glass. Other workers have previously identified and described these flows (Bingham
and Grolier, 1966; Wright and others, 1973; Swanson and others, 1977; 1876b). The flows have

reversed geomagnetic polarity (Wright and others, 1973; Swanson and others, 1978b). These :

basaits are exposed in quarries, road cuts, and crop out along the Palouse River throughout the
Quadrangle. Figure 1 is a structural contour map on the base of the member and Figure 2 is an
isopach map of the member. The structural contour map shows that the basalt rises in elevation
close to basement highs. The isopach map shows thickening away from basement highs.
These relations are not totally a function of thinning towards the highs during emplacement, but
could also reflect in part post-emplacement erosion and basining. Well data on surrounding
maps were used to construct the original maps, but the final version were modified using
Interpretive information.

Five outcrops were sampled and analyzed for verification and are the Lolo chemical type of
Wright and others (1978). Hooper and Webster (1982) note that in the Puliman area to the
south the Lolo chemical type underiies much of the area and that the Rosalia chemical type
occurs in patches. Distribution maps for the Priest Rapids by Anderson and others (1987) show
the Palouse-Puliman area to be near the souther limit of the Rosalia flows. Plate 3 Cross-
sections show the interpretation of the Rosalia flows terminating west and southwest of the
Palouse quadrangle.

One exposure within the eastem city limits of Palouse has been interpreted as a potential near
vent locality (Swanson and others, 1980). The exposure consits of two Priest Rapids flows or
flow units separated by a sequence approximately 15 feet thick of highly weathered vesicular
basalt, cross-bedded quartz-feldspar sand, and palagonitic obsidian breccia. The sand, breccia,
and overlying flow dip 5 degrees to the east. The presence of obsidian, lightweight vesicular
material and spindie-shaped scoria led Bush and Seward (1992) to agree with the near vent
hmpnwionandlhongmwoutuoplonptManmwnpm. However, the
mmmmmrmumyumwmmmwwonmmw
contact with a major water source. Analysis of both flow types indicate that they are of the Lolo
chemical type suggesting little time between their emplacement.

COLUMBIA RIVER BASALT GROUP: GRANDE RONDE FORMATION

GRANDE RONDE FORMATION (Miocene)-Consists of flows of fine-grained to very fine-
Qrained aphyric basall. Though not exposed on the quadrangle the Grande Ronde is interpreted
to occur beneath the Priest Rapids Member throughout much of the quadrangle. Regional maps
of nearby areas by Swanson and others (1980), Hopper and Webster (1982) and Gullick (1994)
all show the Grande Ronde beneath the Priest Rapids on nearby quadrangles. Cross-section C-
Dmmmomummummmmmmwm
(n2) flows of Swanson and others (1979b) to occur at 2250 feet in elevation beneath the town of
Palouse. On the basis of basalt reported in deep welis near Potlatch, ID (Kirkham, 1827) it is
mmwmw&ammmmwmmumpwmmmwu
(Plate 3 Cross-section E-F-G).

LATAH FORMATION

VANTAGE MEMBER (Miocene)--Consists of clay, silt and sand deposits that range from a few
feet to over 100 feet in thickness. The sand Is angular to subrounded, poorly sorted, and
consists primarily of quartz with feldspar and muscovite common in places. This unit is not
known to crop out on the Palouse quadrangle but is encountered in numerous domestic welis in
the Palouse area. The data from these wells (Table 3) was useful in constructing Cross-section
C-D. The term “Vantage" (Tv) is used for interbeds bounded by the Wanapum on top and
Grande Ronde flows beneath (Siems and others, 1974; Bush and others, 1998). Although the
name has been used as part of the Ellenburg Formation of western Washington (Swanson and
others, 1878b) it is not improper to use the term on the eastem edge of the basin where it is part
of the Latah Formation. Where the sediments are not bounded by the Wanapum and Grande
Ronde the more encompassing terms Latah Formation (T1) or Latah interbeds should be used.

PRE-BASALT ROCKS

QUARTZITE, GNEISS AND SCHIST (Precambrian)—- Consists of interlayered units of quartzite,
schist and gneiss. The quartzite is while to creamy white, light-gray to bluish-purplish-gray, pink
and reddish-brown. It consists primarily of recrystallized quartz with small grains and crystals of
feldspar, muscovite, biotite and rutile. The quartzite is massive bedded and has been
recrystallized, but inconspicuous relict bedding planes and laminations are present in places. In
comparison to some of the nearby exposures on Kamiak Buite they are not as “clean’. The
quartzite forms the tops of Ringo Butte and Viola Ridge and generally the less resistant gneiss
and schist crop out only rarely in road cuts and exposures at lower elevations. The schist and

@neiss are thinly banded and are mineralogically simple consisting primarily of quartz, feldspar,

Many of the numerous buttes on surrounding Quadrangles in western Latah and eastern
Whitman counlies are capped with quarizite. A few of these are Bald, Tomer, Kamiak, Randall,
Parker and Angel buttes. There has not been an accepted stratigraphic framework presented
for these quartzile units (Savage, 1973; Hooper and Webster, 1982; Webster and Nunez, 1982).
At Bald Butte, these unils are "roof pendants” over an intrusive core where contact or
subsequent metamorphic effects have made the silica rich “Intrusive” rocks difficult to
distinguish from the older quartzite units. Field work by Bush and Provant (1998) along the
southem edge on the adjoining Viola quadrangles suggests a Precambrian age for Viola ridge
and Ringo Butte exposures. Exposures on Randall Butie just southeast of Ringo contains
massive bedded finely laminated impure quartzites between gneiss and schist units that can be
mapped eastward into Idaho on the Robinson Lake and Princelon Quadrangles where they
appear to grade into argillites, sillites and quartzites that belong to the Belt Supergroup.
However, the lack of exposure and proximity of the underlying intrusive rocks makes this
interpretion difficult to substantiate. Outcrops on Parker and Angle Butte just south of the
Palouse quadrangle have recrystaliized in places to a granoblastic texture and are similar in
appearance to the quartzites exposed on Kamiak and Steptoe Butte to the west and northwest
of the Palouse quadrangle.

QUARTZITE, SILTITE AND ARGILLITE-1 (Precambrian)-Consists primarily of quartzite with
minor siltite and argillite. The quartzite is somewhat similar to the quartzite on the southern end
of the quadrangle and (pC gsa-2) on the Potlaich quadrangle but is not as recrystallized. They
are best exposed on top of Ladow Butte in the northern part of the quadrangle. Outcrops are
poor and dominated by quartzite, but in places light colored argillite and siltite are interbedded
with the quartzite. They are illustrated as a separate unit because correlation between these
and the quartzites of Ringo Butte and Viola Ridge should not be implied. Griggs (1973), who
mapped the Belt Supergroup rocks from northem Idaho and northeastern Washington into the
northemn edges of Latah and Whitman counties, placed the rocks along the northeaster border of
the Palouse quadrangle in the Striped Peak Formations of the Belt Supergroup.

SILTITE AND ARGILLITE (PRECAMBRIAN)-Consists of greenish-gray, argillite and siltite with
minor micaceous phyliite in places. Relict Bedding consists of alternating light-gray siltite and
dark-gray argillite laminations and micolaminations. Gullick (1994) noted two occurrences of the
unit to the west on the adjoining Elberton quadrangle. From those occurrences the unit was
oxundodomolrnwommodooolmo?lbmquodunohbymlpmmundhumudng
shallow well data. This unit along with quartzites exposed on Kamiak Butte located just to the
south form a pre-basalit high that the Palouse River flows around to the north-northwest.

. The laminations and microlaminations of this argillite-siltite unit are typical of the Beit
Supergroup throughout nearby northern Idaho and are very similar to argillitic units of the
Wallace Formation. Based on the lithological similarity the unit is believed 1o correlate to .the
Belt Supergroup, but correlation to Wallace Formation is only speculation.

SYMBOLS
Contact Approximately Located
Location of Well Reporteq in Table 3
Location of Chemical Analysis reported in Table 3
65}/ Attitude of Major Foliation

Attitude of Basalt Flows and Bedded

Elevation above M. §. L.

No data available

Explanation

D

Cross-Section Scale

Vertical Scale (2x horizontal) 1:12,000
Horizontal Scale 1:24,000
Note: Loess (QI) shown oaly oa cross-section
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Table 3. Waell data in feet for Palouse, WA qaudrangle

6661

ysng pue uedun(

L-66 10day [eo1uyos ],
A9AIng [82130[020) Oyep]

‘spaiepuejs Aouafe

0] WLIOJUOd j0u AeW JUUOD pue Jeulo) s)] ‘Suiddew
juspuadoput Jo uononpoidal e si 110day [eoruyda], Sy L

Well Head
Elevalion

Elevation
Top of Tpr

Elevalion Thickness
Bottom of Tpr of Tpe

Thickness
ol Tv

Elevalion Elevalion

Bottom of Tv

Elevabon

Elevauon
Bollom of Tgna

of Tgna

Elev. Top ol
Precambian

2570

Top of Tv Top of Tgna

2660 ?

2700

2077

2566

°2550 +16 .

2673

2570

2538

2467 +60

2540

2534

2368 160 2368 °2310 +58

2484

°2402 +82 - .

2832

2338 108 2338 °2200 +46

2475

2312 163 2312 °2295 +17

2540

2526

2380 146 2380 2360

2400

2202 108 -

2535

2513

2324 189 2324 2308 +19

2525

2514

2470

2570

2464

2440 +24

2374 135 2374 °2350

2490

2459

2345 114 2345 °2250

2544

2382 162 2382 ‘2362

2527

2394 133 - .

2365 7

2518

234 b 184 2334 2320

2447

‘2318

2591

2370 a2 2370 2385 +5

2538

2445

2308 130 2308 2265 41 2265 7

2180 7

15

2100 7

2510

2497

2202 2255

2470

2458

2543

‘2445 +98 -

2531

Well compleled above unit base

+  Well compleled above unit base

Figure 3. Structural contour map of the lower unit contact, Priest Rapids basalt (Tpr), Palouse, WA
quadrangle. Contour lines (20 foot intervals) are interpreted from well logs (Table 3). Not
shown are elevations exceeding 2500 feet due to the unpredictable nature of the contact and

locally

extensive colluvium.
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Figure 4. Isopach map of the Priest Rapids basalt (Tpr), Palouse, WA quadrangle. Contour line (20

foot intervals) are interpreted from well logs (Table1).; Not shown is unit thickness below

40 feet due to the unpredictable nature of the contact-und locally extensive colluvium.




