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SEDIMENTARY DEPOSITS--Alluvium, loess (Palouse Formation) ; glaciolucustririe
1}

deposits (including the Touchet teds of Flint, 1938), and older

- Pleistocene fluvial and lacustrine deposits of Ringold Formation. .

The lower part of the Ringold may be as old as Fliocene (Brown and
McConiga, 1960) but is not exposed in the map area. Mapped only, . = . =
where important bedrock relations are obscured. Particularly large
unmapped areas of Palouse Formation occur in northeast and south-

central parts of area :
g SAUULS MUUNTALNS BASALT

MCNUMENTAL MEMBER-~Essentially aphyric basalt flow that partly filled
canyon of the ancestral Snake River, Remnants mapped between - -
Lewiston Basin and Devils Canyon, Maximum preserved thickness is

60 n, average is about 25 m., Erupted from unknown location,
probably out of nap area in the dralnage of the Clearw~ter or Snake
Rivers (Swanson and others, 1975a)., Proposed correlation of member
with dike in Lewiston Basin (Camp, 1976) now considered incorrect.
Stratigraphically youngest-known flow of Columbia River Basalt uroups
K-Ar age is about 6 m.y. (McKee and others, 1977). Unit includes
fluvial gravel and sand beneath flow in places, such as at type .
locality at Lower Monumental Dam, ‘Normal paleomagnetic polarity

ICE E:RBOR MEMBER--Basalt flows, minor tephra and thin dikes along a

" (needlelike in cross section) than in other Saddle Mountains flows

north-northwest trending linear vent system (Swagson and others, 1975b)
in western part of map area. Less than 30 m thick in most places,

' Divided into three informal map units, all of which have K-Ar ages of

about 8,5 m.y. (McKee and others, 1977), on the basis of chemistry,
petrography, paleomagnetic polarity, and observed stratigraphiec
sequence,  Plagloclase phenocrysts commonly appear more tabular

 Flows, minor tephra and dikes of Ice Harbor 2 chemical type (Wright and

others, 1973; Helz and others, 197 )., Characterized petrographically ..
by scattered phenocrysts of plagioclase, olivine, and magnetite: '
generally less than 5pnm in diameter, Normal paleomagnetic polarity.
Overlies unit Ti, downstream from Ice Harber Dam, In addition to.

dikes listed by Swanson and others (1975b, table 2), a 7 m-wide -

compound dike consisting of five thin dlkes of Ice Harber 2 chemical

type intrudes the Umatilla Member in a shallow graben too narrow to

map 2 km west of Reese along the Walla Walla River :

Flows, minor tephra, and thin dikes of Ice Harber 1 chemical type

d‘rc )

OTE":

(¥right and others, 19?33, including the "upper® Ice Harber 1 unit

of Helz and others (197 ). Characterized petrographically by sparse

to. abundant phenocrysts and glomerophyric clots of augite, plagloclase,

and olivine, Some clots are 2 cm or more ln diameter, Reversed
paleomagnetic polarity, Unit locally includes weakly lithified fluvial
arkoslc sand and gravel below flow, as in channel filling on top of -

bluff forming west side of Wallula Gap, Stratigraphic relation to

unit Tib unsure; considered younger on basis of general field

relations south of Eltopla, but part or 2ll of unit could be coeval

or older than unit Tid . ; ) ' :

This report is preliminary and has not been. edited or reviewed for conformit
with U.S. Geological Survey standards and nomenclature. Most deologic nomen
clature used or changed herein will be adopted or amended for USGS usage by

D. A. Swanson and others in a forthcoming USGS Bulletin (Changes in Strati-
graphic Nomenclature series). - ' ' - /
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Flows, minor tephra, and thin dikes of Basin City chemical type (Helz and
others, 197_). Characterized petrographically by rhenocrysts of
plagloclase (generally less than 1 cm in width) and olivine, with no
clinopyroxene, Normal paleomagnetic polarity. Occurs in and along a
narrow graben from north end of outcrop belt to near Eltopia, as flows
of small lateral extent south of Eltopla, and as thin dikes near Ice
Hartor Dan.

Tb FLOYS OF BUFORD CREEK--Basalt flow or flows overlying the Elephant Mountain
Eenbar and older rocks in southcast part of area, Includes the Bufoxd
flow of Walker (1973). Sparse small plagioclase phenocrysts, Generally
‘less-than 20 n-thick. Unit includes underlying poorly consolidated
tuffaceous sardotone, siltstonz, and shzle ten or more meters thick

in dérainage of Grande Ronde River. Normal palcomagnetic polarity

3
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Ten ELEFHANT FOUNTAIN MEMEER--Nearly avhyric baszlt flows and dike of Elephant
bountain chemical type (Wrighat and others, 1973). Unit locally
nsists of several flows of similar lithology and chemistry, including
‘ho Elephant Vount:in ard Verd Gap Basali Menbers of Schmincke (1967a)
arné the Wenaha fiew of Walker (1973). Correlation with the Wenaha flow,
the Grande Rc“ne River drzirage, is teniative, based on chenistry,
21 p=le01aq"etic polarity, gross stratigraphic position, and a
es o~ intracanyon flew rewnants along Asotin Creck that nearly
mact the Grande Honde and Lewiston Basin areas., Remnants of one
nore intracan"on flous occur along .an ancestral Snake River canyon
12 Lowiston Bzsin and botwzen the Palouse River and Pevils Canyon
Swanson and others, 19752). All flows in the member are thouzht to
ave been erupiad in or southeast of the southeast part of the map
arez, A fesder éike occurs in T, 6 N,, R, 42 E, and farther south,
Maxiram precexrvel thicknesses zre in intrzcanyon remnants along
Asotin Cree (152 n) and the Snake ’1?8? rear Skookum Canyon (100 n).
Average thickness cutside of ancient canyons is about 30 m, Normal _
. :o,trane‘-ﬁonal Falecmagnetic polarity, K-Ar age is about 10.5 nm.y.,
icternined on sanple from west pari of area (lickee and others, 1977).
nit ipecludes unierlying tuifzceous fluvial and lacustrine sandstones,
ltstiones, and shale, in places 10-20 m thick, in Grande Ronde
cr2irzee; h;alocl:state deposits asscciated with intracanyon flows,
; such 23 the "Asoiin sardsione” of Lupher and Warren (194 3: and thin
continuous tuffaceous depesitis in the western part of the map.
2anyon rennonis in the lewistion Basin generally correlate with
the iprer intracanyon flow of Lupher and Warren (1942)

3

Tp FGHONA FTNMBER--Slightly phyric basal:t flow of Pomona chemical type (Wright
S and others, 1973). In places, flow may be subdivided into two units,
: : but these units ars not tracsudle far and p*e°umablw represent gushes
of one erupiive event, Characterized petrograrhliczlly by small
thenocrysts of plugioclase (generally less than 5 mm long), clinopyroxene,
and c¢livine, HModal analyses are distinctive by low plagioclase/py*oxene
ratios (ScdenCKC, 1067a) Plazicclase phenocrysts cemmonly have wedge-
shoped "gpe;ranc Lo2ally, as in guarry on east side of Devils Canyon,
flow contaius Jarvv clote (up o 10 cm'or more across) of plagloclase,
pyroxanc (1nclud;ng very rarc Lypersthene), and olivine thought to
have formed during ctystallizatio after eruption, Hexter occurs in
nearly ¢2 remnanis of an intracanyon flow zlong an ancestral Snake
River Canyon fron the Leuiston Easin to6 Devils Canyen, and as more
:callv shecetlike flow elsewhoere, Source was jwcesumably east or south-
east of map area, and lava flowed down the ancestral Srake until -
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debouching fron the mouth o’ the canyon-in the. vicirity of 01d Maid-
Coulee (T. 13 N.,. R. 31 E,) into a broad basin., An aeromagnetic -
anonaly defincs the course of the flow from Dsvils Canyon to 01d
M2id Coulee (Swanson and others, 197 ). MNaxinum preserved thickness
is 110 m in an intracanyon rsmnant near the mouth of the Tucannon
River; average thickness outside of canyon is about 30 m, " Reversed
paleonzgnetic polarity, K-Ar age is about 12 m,y. (McKee and others,
1977). Iniracanyon remnants in the Lewlston Basin generally correlate
with the lower iniracanyon flow of Lupher and Warren (1942), Member
locally includes an underlying distinctive vitric tuff (Schmincke,
1967b) ‘and tuffaceous siltStone. .A peperite is commonly developed -
where the flow plﬁuahed into the vitric tuff near the {low margin,

as along Crat Creek in T, 16 J., R, 28 E, and the Snzke River in

T, 9 Ney, Re 32 E

TZZI, MEMEZR--Fhyric basalt flow and local hyaloc lastite occurring

chiefly as rennants of an intracanyon flow in Esquatzel Coulee and
along the ancestral Snake River Conyon f*cn Devils Canyon upstxream
t5 the mouth of liew York Gulch (T. 13 M., R. 39 E.). The flow has
a di tinvtlve chenistry (Brock and Grolier, 1973, nos. 70-B-199 and
70-B-237; T. L. ¥right 2nd D, A, Swanson, unpub. data) and contains
phenocrysts of plagioclase and clinopyroxene less than 5 mm in
diameter, Phenozcryst distridbution is quite irrezular., Kaxinum
thickness is atout 50 m; average, a2bout 10 m, Includes three small
(less than 5 & in diane ter), colunnar-jointed knobs south of Eltopia
in T. 11 ., R. 30 B, (size exagger=ied .on rmap); these knobs are
surrounded bty sand and ma2y be glacizl erraiics, but their north-
northwest alinement parallels the trerd of dikes, suggesting the
remote possibility that the knobs are croded pluglike bodies.
protruding akove younger flows. The largest (northernnosi) of these
knobs was destroyed by a bulldozer in 1975. Normal paleomagnetic
rolarity

CARYON BASALT~-Cne ox more intracanyon flcws of plagioclase-thyric
(zone phenocrysts as large as 1 cn zcross) ba zalt ocs rring as
isolated remnzntis along thz ancestral Snake Kiver Canyon in the
Devils Cany ﬂ-Skookum Canyon area, 3 ka upsircam from Central Ferry
(T. 13 k., R. LD B,), and across the river from Azotin, The remnants
411 have major element compozitions similar to the Frenchman Springs

emical tyre (Wright and others, 1973) but differ in trace elements
(J S. Fruchter, vxitten commun, 1975) and Sr-isctope ratios (Nélson
and others, 1975). The paleonagnetic polarity aprarently varies
from reversed to transitionzl betweon remnanis, perhaps indicating
rmore than on2 age of extrusion (S. R, Choiniere, writien commun,,
1974). Thickest flow remnant is atout 60 m in Devils Canyon

WEISSEXFZLS RIDGE HIIZIR~-Basalt flows and dlkes younger than the Asotin

Ea

Venter and older than the Elephznt Mountain Member in and south of
the Lewiston Zasin,  lNormzl pzlecomagneiic polariiy. Dividcd into
two infornal unitis

ek~--Easalt floxu or flows and feeder dike south of
Asotin, Chora zed by small ﬁlugiOvl¢S° phencerysts (3 nm or- iess
acrogq).- Somez specinens ceovtaln much prouwndnass olivine visible

wiih a hzand lens, FPeedor dike 0"“0*C4 1r uprer vart of Shunaker
Canyon, Includes the Unioniocwne3 fiow of Canp (19”0) Aver cage
tixdckness, alout 10 =
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Baoalt of Lewlston Orchardo--Uppermost flow or flows south of Lewiston.
Rather coarse graincd and sparsely plagioclase phyric; phenocrysts
- are yarely as large as 1 cm. Olivine visible in hand specinen,. .
Average thickness, 10-15 m, but 37 m thick along Thane Road between
Lewiston and Lewiston Orchards., Probable feeder dikes exposed on
Weissenfels Ridge

ASOTIN MElNBER--Single basalt flow and overlying and underlying arkosic
sedimentary deposits. Occurs chicfly in the Lewiston Basin, where
the hackly jointed flow commonly forms prorinent cliffs, On the
Uniontown Plateau, the flow is poorly exposed but seems to fill
and’' spill out of a valley of the ancestral Union Flat Creek, A -
snall outcrop south of Lind (T. 17 N., R, 33 E.) may lie along the
western extcnsion of this ancestral valley. The flow contzins :
slightly nors Mz0 and Al1.0., and less FeO than the Pomona Member (Camp,
1976) ard has normal paléogagnetic polarity. In the lLewiston Basin,
the flow occurs nearly everywvhere in invasive sill-like relzation with
the sedimentary rocks, The top of the flow 1s peperitic and chilled

2cninst the sedinentary deposit, which at the time of eruption was

ron-indurated and quite thin, as aercdynanically-shaped ejecta are
sprinkled through the deposit. Similaxr occuxrences in the Pomona
Member and older flows were described by Schmincke (15467b). The
nasher averages 60-70 m thick, with the floir about half the total

VIJE’? C2Lil MZMBER-~Petrographically nondistinctive basalt 11045 of high
akima chenical type (ﬂriJ“, and others, 1973). Occurs on the
Uiicntown rlaioau; in a small area 5 kn west of Cow Creek (T, 16 N,.,
R, 3% an2 37 B,) interpreted as a valley-filling; aud in the northwest
corner of map area botween Warden and Oth2llo, where it fills a
sinuous rarrow canyon (Grolier, 1665, p. 106-107; Grolier and Binghan,
197:). 4lso occu~s in the Leswiston Basin (the Uniontoin-2 flow of

lzmp [}0751) but is too 1hin 1o nmap separaiely. Includes underlying .
thin sedimentary deposits in the .ewiston Basin and loczlly on the
Uniontoun PlateaL. Formal paleonugnetlc polarity. Average thickness
2e=z then 20 m, 3Zasalt was presumably eruvpied in or ezst of the
eastarn part of tha map area and flowed west in ancestral valleys,
which in places have a disiinet aeromagnetic signature (Swanson and
oiners, 197 ). Forms part of thz Uniontown flows cf Swanson and
cthers (1575b), sho interpreted elongate cutersp pattern on Union-
+town Plateau to reflect construciional high e2long a linear vent
system or z valley beiween two such systems

UATILIA [HMBER--Basalt fious, welded spatter, and dike of Umatilla chemical
tvpe (Wright and others, 1973)., Very fine grained and sparsely A
rlagloclass rhyric., Occurs in eastern and southwest parts of map
area, Fresent in the Lewiston Basin tut too thin to map separately.
Equivalent to the Uniontsyn-i flow of Camp (1976) and the "Puffer
Butte Flows" of Gitzon (1969), Normal paleoinasnetic polarity,
Thickness as great as 200 n at Fuffer Buite, averapez zboutl 590 m,

Vent for at least scne of member definsd by dike, welded spatter, and
thick pile of fiows at and south of Puffer Puite (T. ? N., R. 45 E,)
 Inciudes underlying thin scdimentery depssits in the Lowiston Pasin,
.Grande Ronde Valley, and on the southern Uniontoun Plzteau, Also
incluwles u*dcrﬂ"-n’ thin: "andesite” flow (Bro\k and Grolier, 1973,
Tavles 3-4 ard 3-B, ne. DoT.71~73) at hezd of Yakawawa Canyon (sec.
35, T. 13 Y., R, 44 F,) on Untontown Plateau, Isoldt utcrop

arcas ncrth of Foreroy (t, 12 b,, R, L2 B,) and southie t of Dusty

(T 15 #., R 41 B,) teatatively considorsd yemmants of valley -filling

. . 2 .
1L0v)\'~; Ll Widn ol exXwonslve sheed dt.w.a...... hefr Ratony) 33.,,0"‘"(1 nesy
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FALLEIA LZp continmiouSly traceable to type localily renr Velary
Dam (Schmincke, 19672), and it was recognized during drilling
beneath the Yalla Walla Basin, 8 km southwest of College Flace

(Buzh and others, 1973) , ' o
WILBUR CRESK AND UMATILLA NIMBSRS, UNDIFFERENTIATED--Shown only where
thickness of either member alone is too small to show

2]

Tel BASALT OF EAGLE LAXE--Basalt flow -underlying Pomona Member and overlying. .
Priest Rapids lenber in vicinity of Eagle and Scooteney Lakes ‘

(T, 14 M., R. 29 and 30 E.), Scattered plagiocla.e phenocrysts .
less than 5 rnm across, Normal paleomagnetlc polarity. Chemistry -

© . variable but within the range of the Huntzlnger flow of Mackin-
(1941) as interpreted by Ward (1976). Intersertal and intergranular
textiute, not dizbzsic as Is some reported Huntzinger (Ward, 1976)s
Correlation with Huntzinger is likely: if so, flow is protably = -
younzer than Vilbur Creek Hember.znd older than Esquatzel FMember,
as deduced from studies of core from drill holes on the Hanford
Reservation (C, ¥, Hyers and R, K, Ledgerwood, oral commun,, 19?76

VANAPUM PASALT

Tpr PRIEST IU\PIDS 'EHBER--Basalt flows and dikes that, in map area, are of
1ole chemtezl type (¥Wright and others, 19?35 and have reversed

t2lecmzgnetic rolarity, Typified patrographically by scattered
vlazloclase phenocrysts generally less. than 5 mam but rarely up

<o 1 ca long and olivine phenocrysts ,5-1 mm in'diameter, Includes
$iow and underlying 8 m-thick tuffaceouz siltsione and claystone - -
resiing on extensive Pricst Hapids flow 3 km north-northeast of
Colfax 2long hishway 195, This upper flow is of high-Mg Lolo -
cherical tyze, &5 is dike at Pullman, Also includes bedded tephra
rixed with aricsic detritus below a flow at 2 vent area on the

east edge of Paiouse (T. 16 M., R, U6 E,). Bleck with chilled
.=arzins in tephra deposit has unusual low Fe and high T4 and Na |
cumpocsiiion, lHenber occurs as exiensive flow or flows‘(generally.

11y one flow is present at 2 given losality) across north part of

ap area., Averaze thickness, 30-EO n. Only known dikes of similar
iposition axe ez2st of map area, Flows presunsbly were fed by these
s and flowed westwzid to the centrz) Lolumbia Plateavr as broad
24floods, Zase i3 commonly pillowed, Chemically eguivalent to
se uppermost Friest Raplds near Sentinel Gap west of map area as.
‘defined by MHackin (1661). Tentatively identified by Bush and others
(19?3) in drill cuttings from a hole near College Floce in the ¢

V2llz Walla Basin, Equivalent to some of Bornd's (1963) Lolo Creek:
flow. One of the most inportani marker units on the Columbia ’
Platcau, - ’ ' ot C
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ROZA FENZTDR-~Basalt flows, minor arount of tephra, and dikes of Frenchman
Springs chemicul type (Wright and others, 1973; they assigned the
Roza to its own chamical type, but subsequent work demonstrates
the equivalcency of the two types) thai are consistently plasioclase
phyric. Flous contain several pzrcent of single, only rarely clotted,
rhenocrysts averaging nearly 1 om across. Fhenoerysts are evenly
distributed, . Includes several meters of sarvolite and sedimentary .
rocks bengath Hoza flows in many eastern outcrors where Frenchman:.
Sprinzs Fembor iz absent, Throuzhout nmost of area, consigts of
one. cx two flousm, but locally, especially near vents, several thin
flous are present, Some flous distingulshed by differénces in
phenseryst cive, abundance, or both.  Flows were crupted from's. .

¢




Afde: » Basalt of Dolge--Where napped, nearly everywhare forms the bhasal [low

 — (loczllyf %wo or rore flows) of meamber.’ Includes feede® dikes in
Blue Mountains and Granrde Ronde Valley. Stippled where overlain’
by flows of Frenchrman Springs chemical typé. Distinctive coarse-
grain size causes grusy weathering, especially at low elevations,
Rich in a2ltered olivire, Scattered large plagioclase phenocrysts
up to 2 cm long. Chenmically distinctive (Griggs, 1976, table &4,
nos, 10 and 21 and text; Brock and Grolier, 1973, tables 3-A and
3-B, no. DSTW 71-57). Fornal paleomagnetic polarity., Dodge-type
flows commonly overlie and are overlain by saprolite, indicating
eruption durirg a period of weathering afier cessation of most
Grande Ronde Basalt erupiion, In Benjamin Gulch south of Pomeroy
(T 11 N,, R, L2 E,) szprolite is missing and flows of Dodge, Frenchnan
Springs, and Yakira chermical types ave interbedded, suzgesting
intertonguing cf ¥anapunm and Grznde Ronde Basalt., This is the only
locality where such intexrton; a.ng was recognized, From Clearwater.
Ranzer Station (T. 8 M., R, 2 E .) to south edze of map area, the
Doa;e flous are locwllj overlain by an unmapped flow o distinctive
composition (The informally named George Creek flow) but no flows
of Frenchnan Springs chemical type. (See Camp [1976] who assigned
the George Creek flow to what is now ca2lled the Grande Ronde Basalt
tefore its relation to the Dedge was clarified), At one mapped
locality (5 km west of Big Butte, T, 7 N,, R, L& E.), unit includes
caly the Geoxrge Creek flow, which is here overlain by the Roza liember

Szmall exposure of Dodge-t type flov 2% base of Frenchman Springs section

narih of Sheffler (-. il ¥,, R, 33 E.) suggests possibility of
conncction beneath Bureka Flat and Touchet River lelcy to wapped
-Dodze near Walla ¥Wz2lla

*

17

inetie Nowntain-~-Distlinctive aphyric, diLtvtaxi tic,
tiged-olivine basalt scuih of Da*tow. Includes feeder dike
o

iddings
. exposed aleng Zast Foxk of Touchet River, Stippled vhere overlain by
- flous of Frenchran’ Sp*inus chemical Lype. Chemically similar to younger-

Asotin hcubek. Underlies Dodge flow a2t B ler licuntzin (T, 9 ¥,,

R. 40 B,, misspelled on base nap); e]gew\ e directly underlies flows
of Frenchman Springs type wherever ove:r:]y:...o flows are present,
Overlies saprolite developed cn Grande Rorde Basalt. lNormal paleo-
rarnetic polarity

GRANDD RXCLDE PASATI-~Baszlt flows, dik
forming principel formation of &
Colunbia Plateau Pr*"incn Co
petrographivrlly nons
its high ¥g and Ti =&

s, and minor deposits of tephra

¢ Blue Kountains and the entire

ncists chiefly of aphyric, fine-grained, .
net flows of Yakina chemiecal type, including

w Mg subtyves (Wright and othexs, 1973).
Loecally, as alonv Gr-d Rondc Vzlley and north of Snake River in
Lewiston Szsin, includes several p]asloclase-ph;ric flous low in the
section (unit Tfr1). Sinzle flou vary in thicknrness from less than

1 mn te nore than ,3 n, and Tably cover several tens to severxal
hunireds of .r“ A ccnposin vtigrarhic section in area is nore

then 103D = zes Yarinra chemical type are distributed
throushot outcron area of the Grance Ronde, and scveral vent :
{
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& wnce of velded spatter. Two casily
acCcssi-le oz ;Teu are 1)‘at itie juncticn.of the Palouse River and
"Litile Valley Uree;. 24 N8 § sees 3, To 17 L., R, 41 E. 250 n north
of the rap wrca, ard 2) 2 s2211 guarry Anethe S8 & KR § see, 32, T. 12
(&

“lie, Ko & B, (Swanzon ond Vrizhi, 1976a, p.'9o—27) Correlation of.
some flous can ©e acconplished wadng chemistry, but therc is no ruliablo
ficld criterion tosel on flow appcarance,  he. formntion can be -
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narrovw linear vent system defined by dikes,.tephrg-&eposits (inclwding:-.
welded spatter) and relic cones, extending north-northwest across map
area from T. 6 N,, R, 4S5 E, to T, 17 H., R. 39 E., a distance of more
than 120 km (Bingham, 1970; Swanson and others, 1975b). Flows advanced -
chiefly westuard from venis because of prevailing slope direction, A
Tubbly naturel margin to 2 columnar Roza flow-is exposed in sec. 35,
T, 13 N., R, 44 E, on the west edge of the Uniontown Plateau (Walters -
and Glancy, 1969), 2nd a similar termination occurs along Asotin
Creek in sec, 22, T. 10 N,, R, 45 E, Most of the member apparently

. has transitional paleomagnetic polarity (Rietman, 1966), but at least
one dike and perhaps ore flow in south part of area have reversed
polarity (S. R. Choiniere, wriitten commun,, 1976). . Average thickness .
in map area is a2bout L0 n, Thickness generally increases from east to
west, although irregular undaxrlylng topography strongly affects thickness
loz221ly. Member apparently did not cover southwest part of rap area
owing-to a construciional topozraphic high in the underlying Frenchman
Springs Meaber, Hember is thin, less than 15 m, in Grande Ronde Vzlley
vharsas younger units are relsatively thick, suggesting that development
of siructural Yrzsin began after Roza time, MNember is the key rmarker unit
across much of the Columbia Plateau (ifackin, 1961; Lefebvre, 1970) - s

TRENCI LA SPRINGS MUMPER--Basalt flows, minor amount of tephra, and dikes,

212 of Frenchman Springs chenical- type (¥right and others, 1973) except
where noted b2low. Includes a saprolite, arkosic.sedimentary rocks,
.oz toth commonly rresant at its base; these deposits thicken eastwaxd
froz less than 20 cm in Devils Canyon *to more than 15 m in places near
the eastern linit of outecrop, erd are the lithostratigraphic and in
part tine-stratigraphic correlative of the Vantage Sandstone iember
farther west. Ilzny flows contain irregularly distributed, plagloclase

" glozerocrysts ud to 5 em 2cross, but some are virtually aphyric and
Zochk in the field like sone of the underlying Grande Ronde Eazsalt,
Tlews in the icwer part of the member are, in many places, highly
Thyric and those in the niddle and upper parts less phyric, but
exceptions are comnon., Bazal flow is commonly pillowed. Normal
taleomagnetic polarity. HHenmber progressively thlckens westward frea
iis eastern rmargin to about 150 m across the Snake River from Sheffler
(T. 21 N,, R. 33 E,), owing to both a grecater nunter and thickness of
single flovus. Feeder dikes for flows of Frenchman Syrings chemical
itype occur along the Snake River in T, 14 N,, R, 42 B, and T, 11 N,,
R, 33 E, and just souih of the map area in Oregon along Mill Creek
in T, 6 M,, K, 35 B, A constructionzl high in the member southmnest
of Sheffler suzzests another source area, Upper flow at Godman
trizngulation station (T. 7 N., R. 30 E,) has Frenchman Springs
crenistry and is tentatively included in member. In places subdivided -
into three informal units, as follous

Baszali of Shefflicr--Highly plagioclasze-phyric flow, aboul 25 m in average
thickness, fed by dike in T. 11 K., R, 33 E, Connection of dike and
flow exposed on east side of Snake River
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subdivided in the field into four magnetostratigraphic units on the
.basis of polarity det»rﬁlnatlons using a portable fluxgate magnetometer
"using the method of Swanson and Wright (19?6b) : )

Normal pa1eomugneu1c polarity
Reversed paleomagnetic polarity
Normal yaleomagﬂe tic polarltj
Reversed paleomagnetic polarity '

ILNAHA BASALT--Basalt flows conforrma bly underlying the Grande Ronde Basalt
in southzast part of me2p area., Generally mediuwm to coarse grained,
plazioclase~phyric with phenocrysts between 0,5 and 2,5 cm in length,
and gxus J—weatn ring, Nornal paleomagnetic polarity in map area.

Flow thicknesses vary widely tzcause of marked relief on surface of
older rocks. Chemically distinct from Grande Ronde flows (Camp, 19?6)

GRANITIC RCCKXS--Includes quartz monzonite at Granite Point (Hooper and
Rosenbderg, 1970), 2 partly exhumed pre-basalt hill in the Snake River
Canyon in T. 13 ¥., R. 43 E; tonzlite at Bald Butte (Hoffman, 1932),
a steptoe; and an unclassifled g*an1u01d rortheast of‘Pullnan.

METAY 2THIC ROCKS--Vallier and Hooper (1976) indicate that this unit includes
slightly metarorpicsed flysénlike nmudstone and sandstone of the Jurassic
Coon Hollow Formatwon; axrg 117i»e and lirmestone .of the upper Triassic .
Hurwzl ard Hariin 2ridge Formstions; metavoleanic, volcaniclastic, and
.clastic sedinentary rocks of the upper Trlassic Doyle Creek and Wild
Sheep Creszk Formations of the Seven Devils Group; and unmetamorphosed
quartz diorite of protzble late Jurassic or Cretaceous age. Exposed
along Suake RlVbr ir southeast corner of nmap area : '

METANCRPHIC EO“\S--Incluies isolaizd outcrop of sheared and mineralized
quartzite in headuvaiers of kenatchee Creek (T. 7 M,, R, 43 E, ) and
four small areas of sheared, faulted, and locally nmineralized argillite,
greenstone, quartzite and quartzitic metasedimentary rocks, amphibolitic:
schist, phyllite, m:tagabb*o, and pleglogranite in Tucannon Rlver
drainage, T. 8 and 9 },, R, 41 E, (bunttlng, 1942), Age unknowm, but
litholeglies are sw*llvr to the pre-lower Permian "“tasement" rocks of

Vallier and Hooper (1975) in Fells Canyon
L3

BELT SUPERGROUP--Quartzite ard metasiltstone in steptoes and exhumed pre-

sa2lt hills in northeast corner of map. Apparently larzely unaffected
by the strong penetrative devox~1cloﬂ znd metamorphism shown by unit
MzPzmn in ihe Bluve Hountains uplif
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