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The eléeven maps in the ser [ 79-437 thrm@}\ '9-447)are part of a
series prepared as » result of a rooperative venture hetween Missoula
4nd Powell Countiewm, “ontena and the .5, Geolugical Survey. Weber, the
senior author, at one time served as geolugic¢ consultant to the
counties, and he i1 primarily respunsible for the geologic mapping of
the southern half of the Big Fork-Avon area. Witkind mapped the
morthern half of the area and his majps are avallable as ‘ipen-rile
Peports (listed belowi. Weber 1s now a geologist with the .85, Forest
Service in Great Falls, Montanas; Witkind is a geologist with the 1.5,
fwolegical Survey in Denver, (olarsda.

The area studied extends from the Big Fork fuadrangle on the aorth
ta the Avan fuadrangle on the south (see index map). All the maps are
products of that atuwdy sad are Intended for ase by envirommental and
land~use planners.

Copies of tive avalilabie maps can he purchased !rom:

pea Flle Services Sectian,
Branch ol Discribut o,
#os 75%42%, Federal Cencter,
benver, Calorado RADJ2S

The saps can also be examined at the following offices

Denver Public Inguiries DEfL1ge,
U.5. Geological Survey,

12, Vederal Bujllding,

19861 Stout Street,

Yenver, Coslorsda ANINZ

Salt Lake Tity Public Iaguiries Offive,
VoS, Gaological Survey,
AEIS, Yederal Tftice Sutlaing,

In addition te these maps, snother map,

DMESERIFTIONR OF UMAP WwWITS

IThis a3 ¢ comMinesd map doscriprion far suadraugles in the southern part
af the g Fork=Avon snvirsomental study area (Open—Fi le Reparcs 79- 437

ta '9-44571. Vet all units Wil appear an aill ﬂ‘[l%.l

tal ALLIV I (MOLOCENE)--Light to dark gray and bSruwnish goey;
strem~depasited, unconsolidated, moderately to well-
hedded, interstratified assemblape of silc, sand, and
avdwel . Typlcally clav-rich and cahesive shere inclsed
ioto claystones, Siltewtones, and shaules af older basin-
Fill deposits. Gold-hesring sand and gravel ogour lecally
in the nerthesrd-draiuing valleys of the Garnet Range, and
in the westward-iraining valleys gf the mpuntalns 2ast bl
lletmville and Aven. Chardcterised by shallow depths to
ground water. Soi1l drataage is poor and stirink—swell
potentlals sre iaferred to he relacively low

™ ALLUWVIEAL FAN NEPUSITS THDTOCENT d-~Small , moderately slaping,
poorly sorted, crudely stratified wils, wand, grevel,
robbles, sud bwoulders at the mouths of amall gulldies and
Slgh-gradient atregns. Oround-water comdicions are guite
varjanle, and flasti=flood hasard patent ial 15 high,
eapacially near the wpper apex of the {an. Shrim-swell
poatentin! 16 inferred 1o he aunerally Inw

VI COLOCENE ) ~~iinsarted desris tThat lias 2114 or heen
vashed downslope to focem small, chin, amdd Wumooeky
leposits. Hest developed (n terrade auderlain by Tertiary
volrcanic rocks. Shrink-swel]l potestiials are variable, and
ate inferred to raage from moderate to high

~

s LANDELIOE DEPUSTTS (CMATEKRMARY }--Small, fan—- and lobate-shaped
hbsmachy masses of semiconsolidated sail, till, Tertiary
basia (1l]l, amd velcanic debris. (lay and saLl-moisture
rontent are generally high. Small sprivgs or seeps are
common. “laany of these landslides are active and all
should %e considered unstable. Shrink-swell potentlials
are variable, and are inferred ton range from soderste to
Sigh

SEOMENTS DEFOSITED BY MELTWATERS OF PINEDALE CLACIATION
COGEATERNARY ) -=YOlNiER G

il lacustrine leposits——Plok; rhythmically hedded silc, sandy
silt, and clay with 1neluded lenses of sand and gravel.
Formse gently slomping, smooth surfaces at alritudes
generally heiow [,15%8 m (3,800 ft). Soil drainage ranges
from fair to poor, but lateral permeahility may be high
within rhwe interbedded sundv beds and ienses. Migh frast-
heave susceptiblility. Clay-rich beds have a noderste
shriak-swell potential

Gicy Ite-Contact eposit--Dark brown and hrown; composed of
moderately well sorted sile, sand, and gravel. Forms an
elongate, gently slopiug bench. Clasts range In shape
from angular to rounded; most are rounded. Sizes range
from 3 mm to 20 cm (1/8-8 in.); dominant sizes runge from
13 ma to % em (1/2-2 in.). CGobhles aad wmall angular to
rounded buulders 0.6-1 m (2-3 ft) are scattered seross the
surface. Formed in contact with wasting ice

ey Kame lepasits—-Dark brown and brown: congiscs of mopdecately
to poorly s@rted silt, sand, and gravel. FPuares ssall,
conical to ellipsaldal, steep-sided hillocks, Few well-
rounded cabbles scattered irreguléarcly throwgh Lo ahit.
Formed by a glacial stream that flowsd dows Into a
stagrvant lce mass

Doy twash--lL1ght brown, and grayish brown; meaderately well
sorted; composed of silt, sand, and Subrounded to rounded
pebbly and cobbly gravel. Commonly the upper | m (3 ft)
15 composed of light-brown, fine~ to mediws—grained sand.
enerally forms broad, smooth-surtaced plains which grade
to the main valley of the Blackfoot River, and lie 1.5-6 m
(5«21 f1) ahave the modern stregm ¢hannegl. Ground water
conmonly occurs a4t shallow depths

by Witkiod which dlsrusases

the seismicity of the Big Fork-Avonm area, has heen published as U.%.

Geeloglical Survey Miscellaweobs Field Studies Wap MF-977 and 15 titled
Major active famles and seismicity 1a and near the Rig Pork-Avon area,

northwestern Montana.

Surficial depousircs

Most of the surficlial deposits in 1he southern pars of the RKig
Fork-Avan area were formed primarily during several advances and
subsequent melts of large glaciers. The first
locally prabsably oceurrml atout 150 0008 years ago, duriog the Rall Lake
Glaciation of the Pleistocens, when idée from the moantains fo the sarth
spread southward across the Blackfoot River.
are shown »n the maps by the letters "hl" agded to the symbol, thus
"Mt hl--Till deposited by Rall Lake(?) ice."
to 3,000 veurs ago duriosg the PFinedale Glaciatian oi the Pleistoceae,
another glacier again maved southward into the area. It apparently
reached almost as far south as Helmville, before it wittulrew and then
readvanced again. Thix readvance, however, did not extend 45 far tou the
south, prokably reaching only to ¥leinsemmidr lake. Mepasits of these
two advances have alswe heen differsntiated on the map., The deposits ol
the first, or oldér, advance are shown oh the map by the lectter "0
added to the symbul, thas "Oto--Till deposited by older ice." Thw
deposits of the second, or younger advance, are shown on the sap by the
letter "¥" added te the svmbal, thus, "Oty——Till deppsited by younge:r

ice."

In adilittan te the debris, mainly t1ll, depoasited by the lce, other
material, chiefly sand and gravel, was carried far to the south by the
meltwaters of the wasting glaciers. These depuaits, termed satwash, 4re
similarly identifissd on the map by the letters "hl" ar "o" ar Yy
llepending upon which glacier turnished then.

In some localitivs depasits of aore than one fre advance aay have
feen tnadvertently grouped and thus sapped as the depesits ot & wiagle

12% South Statd Streml alvance.,

talt lake Civy, Mah 85111

Spukane Pablic Tnouiries 011 dce,

UeS. Unblogical Survey,

RIR, VS, Lowrthouse Bullding,

Weat U260 Riverside Avenuae,

Spokans, dastrington 99301
1. dwan (K. 270 19-437 16. Lake Inez 77-41%0
s+ Ma1aA Moumcain (W, 1/ 1) M- 438 17. Marcum Moumiain (W. malf} 79-445
. Hig Fork T8=t T I8, Nevada ‘ake 7S. halt) TN-446
&, fyowns lake 19-439 19, (wando Ti-19%
Y. hamheriain YMosntsin TR-44() 1y, iwanda (S. 1/1) I8-447
b, Chiomey Lakes (NE 1/74) T9-441 2. wvande Mountain (5. half) 171-4M%5
7. Cllly Creeh 1860 2. Pegk Lake (K. haif) 77-%3e
. ULandaon (W, half) 77=%40 24, Saleen Lake 71=t97
Y. Pooperg Lake (5. half) 171~k th. Salmon Prairie Trasn
1. Crater lake (W. hall) 18-} 11 J5. Seeley Lake Tast 7T=202
1. Cypnet Lake T7~198 . Seeley lLake West TI1=200%
12. Pinn (SN 174) I0-442 IT. Swan Lake TSWw 1/&) TR-1195
i Y. GCreenoogh 443 iR. woodworth rr=Im
l4. Melovilie [N, hait) 19444 29. Yew Crash (NE 1/4) TR-1 14

5« Holland ‘ake W, hall) 17=19%

sdvance recngnizea

fepnsits of this glacier

Subssquently, some 20,00

i

e mon

te Terrace Deposits-—CGray, t4n, brown, and pink; unconsslidated,
moderately well sorted, well-bedded silt, sand, gravel,
and cobbles in smoath-surfaced, dissected deposits
flanking modern stream channels, and in abandoned channels
56 m (15-20 ft) abave muodern stream channels. These
depusits are typically moderately tn well-drained, and are
interred to have relatively low shrink-swell potential

SEDIMENTS DEPROSITED BY MELTWATERS OF PINEDALE GLAGIATION {(UPPER
PLEISTOCENE)--OLDBER 1CE

QT Outwash--Dark brown, reddist brown, and brown; consists ot
moderately well sorted silt, samd, and subangular to
tounded gravel and cabbly gravel. Forms smooth, lecally
dissected plains and terraces which lie A-30 m (26G-1040 fr)
above the younger ocutwash deposits. OGround water accurs
at moderate depths

afa Outwash Fan Deposit-—-Even-surfaced, gently slopinmg, cone-
shaped deposit of unconsolidated, moderately sorted sile,
sand, gravel, and cobbles. Probably formed at some time
after the Blackfoot River was diverted 5y lobes of ice
which lay in the Monture, North Fork of the Blackfowt, and
Nevada Creek valleys

Ma e ltalc Gravels--Tan to brown; locally crussbhedded,
unconse!l{dated, well-sorted, mediam- to codrse—gralned
sund, and gravel. (lasts range in shape fram angular to
round. Deposited 1n a small glacial lake formed where
svuthward advancing ice impinged upon the northern flank
of the Garnet Ramge blocking the northward flowling
ancestral Pearson Creek (see Chamberlain Mountain
quadrangle)

TILL, OF PINEDALE GLACIATION (UPPER PLEISTOCENE)

ey Till Deposited by Younger Ice-—Characterized by a striking
knob-and-kettle topography with many lakes and swamps.
Consists of a heterogenetus assemblage of unsorted gravel,
cobbles, and houlders in a light reddish-brown te tun
silty to ¢layey matrix. Many large boulders are scuttered
across buth the lateral and ground moraines, and 1he
terminal muraine near Flelnschmidt Lake; locally parts of
thhe morsine surféce slope 4s much as 65 percent. Clasts
range in shape from sagular to well ronanded, and are
predominantly quartzites, srgillites, amndl limestonmws ol
the Belt Supergroup. Seil drainage and permeabiliry is
variahle, hut generallv is poor

Mo Till Deposited by Older Tee--Characterized bv somewhat
subdued kmob-and-kettle topagraphy. CLonsists of a
heterogeneous assemblage of gravel, cobbles, and houlders
in & reddish-brown, deunse, granular, calcareous, clayeyv to
silty, locallv sendly matrix. Generally less than
15 percent of the till 1s gravel size or larger. Sparse
houlders are scattered across both the lateral and grouad
moraines;: surface slopes are commonly less than
25 percent. «lasts range in shape from angular to well
rounded, and are predominantly quartzites, argillites, and
limestones of the Belt Supergroup. Soil drainage and
permeability generally is poor

Qebl OUTWASH BULL LAKE(?) ICE (PLEISTOCENE)--Brown and reddish
brown; unconsolidated, mildly calcareous, well-bedded and
moderately well sorted silt, sand, gravel, and cabbles.
Forms even—-surfaced, gently sloping, highly dissected
remnants whi e ahout 1) m (40 ft) above the outwash of
the older « BSoil drainage is moderate to good

iebl TILL DEPOSITED BY BULL LAKE(?) ICE (PLEISTOCENE)--A generally
formless, gently undulating depoasit of low relief
characterized by sparse kettle depressions, and a few
boulders scattered across the surface. Consists of an
uacansulidated, unsurted assemblage of sand, gravel,
cobhles, and houlders in & brown ta reddlshi—brown,
compact, ¢layey matrie, locally large glacial boulders,
=4 m (J0=-13 fc) acroms, are scartered through the till;
they sce especially common pear Minewlle Prairie | see
Ureensugh guadrangle). Clay content 15 higher and this
till consegquently 1s mere susceptible to mass mavement
than the Younger tills. Where deeply dissected vields &
discontinuous rubhle vemesr of cobbles and houlders

index map showing quadrangies 10 the Blg Fork-Avon arsa,. Thaose
gusdrangles in Dpeo-File RBeports 79= 437 tu 79-447 are shaded,

Ty PIKBMONT ALLUVIEM (QUATERNARY AND TERTLARY ) ~-Reddish brawn s
tan; ancensolidated, moderately well sorted, stracified
silty sand and silt, sand, and sravel which mantle broad,
smooth-surfmced benches that flank the mountains 1n the
Helmville-Avon area. Deposits thin basiaward, and
tvpically sre coarser-grained near the scuntains.
fiverlies truncated pre-Tertiary and Tertlary sedimeatary
and volcaniec racks, and 15 segmentel by modern stream
valleys and gullies. locally the upper part of the
deposit 18 weakly cemented by calcium carbonate.

Soundness and durability of the gravel (s quite variahle
but typileallv is poor 1! the gravels cantain high
percentages of wvolcanic rock types. Thase depusits rich
in volcanic ruck types are sost comuns in basing which are
ad jacent to estensive outcraps of volecanic rocks

Tu BASIN DEPOSITS, UNDIVIDED (TERTIARY)-=Brows, grayish brown, and
yellowish brown; semiconsolidated tn cansolidated clays,
shales, siltstones, aml sandstones with sinor awounts of
conglomeérate. Also included are white, gray, HBrown,
yellowish brown, atd red beds of altered volcanic ssh, snd
asn—rich shale and siltstone. Compeleace i1s falr ta good
in the Lrown silltstunes sad samdstonss bul soor o the
light-calored shales, rlays, and ash heds. "Popeorn”
surface on the shales, clays, and ash heds loadicars a
hagh-swell poteatial. Soil drainsge 19 falr to pper. In
many logadities (his unit wnderlies till, outwash, or
al luviam amd restricts amd cantrols che downvard and
latersal migration of thw local 2rownd water

Ty VOLCANIG ROCES , UNDIVIEDED (TERTLARY )--Small autrraps of
trachiyte, andesite, lampraptiyre, ani estrusive volcanic
breccia are in the Western part of the area near Creensugh
(see Greenough guadrangle). Exteusive basalr und sndesice
flows, velraniec breccias, and minor smountcs of rheolite,
dacite, diorite, gabbrn, latite, anid welded tufl are in
the eastern part of the area near Helmville and Avon [ see
Helmville and Avon quadrangles). The wolranis hrecclas
dre clay rich and very susceptible tn mass sovenent

THam QUARTE MONZONITE INTRUSIVE ROCKS (TERTIARY AND CRETACEDNS )w-
Consists af the intrusive Garnet stock and other smaller
igneous hodies. Generally shows well=levelaped blocky
jointing; wedthers ta spheroidal twulders. Gold minersls
are 1n quartz velns that fi1ll ftractures in the guarts
monzonite in a goae within about lmlf a wile of the
surrounding marble and limestone ceuntrv rock

™i ACIDIC ARD INTERMEOIATE INTRUSIVE ROCES (TERTIARY AND
CRETACEOUIS )~-1ne ludes small intrusive igneous bhodies
ranging in somposition from quartz monsoonicte to daclte

(& [V CRETACEQUS AND JURASSIC BEDROCK , UNDIVINED—-Folded wnd faul ted
outerops of (in descending order) the Cretactecus Hlackleal
and Kootenm1 Formations and tne lurussic Swifc, Mierdon,
and Sawtooth Formations

PMu PERMIAN TO MISSISSIPFLIAN EEDROCE, UNDIVIDEI—Falded #ad faul ted
outcrops of the Phaspheria and Ouadrant Formations, and
the Madison Group. lLecally some limestome and dalomite
beds of the Jefferson Formation (Iewvanian) may be ineloded
with the Madison Group

#u CAMBRIAN STRATA, UNRIVIOED-—-Folded, faulted and locally
intruded and metamorphosed outcraps ¢f the (in descending
order) Hasnark and Silver Mill Formations and Flathewl
fuartzite. Near the Carnet stock the limestansy of (he
Hasmark(?) and Silver Hills Formationg have besp
metamorphosed to marhle

peh BELT SUPERCROUP ROCES, UNDIVIDED (PRECAMBRIAN)--Consists of
various unpits of the Selt Supergroup, chiefly the "sunt
Shields (argillite and sandstone), Shepard (argillite ant
dolomite), and Smowslip (argillite and sandstane)
Formations in the northern part of the arwa; end the
quartzite and claystane of Black Mountain, Bowner
Quartzite amd the Mount Shields, Shepard, and Snowslip
(calvareous mudstone and quarteite) Formatlons in the
southern part of the area



