CORRELATION OF MAP UNITS
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ORTAUT--Approximately located or inferred

I YAULT--Dashed where approximately located or inferred; dotted
where concealed. Ball on downthrown side

%  ANTTCLINE--Showing trace of axial plane and direction of plunge

of axis

4& — SYNCLINE--Showing trace of axial plane and direction of plunge

of axis
3 Intraduc T ion

The eleven saps 1n the set (79-437 through 79-447)are part of
series prepared as 4 result of & cooperative venture between Missoula

4nd Powell Gounties, Montana and the UI!.%. Geological Survey. Weber, the

genior suthor, at one time served as geclogic consultant to the
counties, and he is primarily responsible for tne gewvlogic mapping of
the southern half of the Big Fork-Avon area. Witkind mapped the
northern half of the area and his maps are svailahle as Open-File
Beports (listed below). MWeher 1is now a genlogist with the '.§S. Forest
Service in Great Falls, Montana; Witkind is # geolagist with the li.5.
feolagical Survey in Denver, Lolorada.

The area studied extends from the Big Fork ‘uadrangle on the north
to the Avon Nuedrangle on the south (&%ee index map). All the maps are
products of thet studv snd are intended for use by envirnnmentsl and
land-use planners.

Copies of the asvalilable maps can he purchased from:

fipen Filg Services Section,
Branch of Distribution,
Box 7542%, Federal Center,
Benver, Colorade 80225

The maps can also be esnamined at the followiug of fices:

Denver Puhlie¢ Inquiries Mffice
l.5. Gealagical Survey,

INtl, Pederal Bailding,

1951 Stomt Street,

enver, Calorado 802402

Salt Lake Tity Public¢ Imguiries Offlce,
1.8, Gealogical Survey,
RIS, Pederal Gftice Building,

NESCRIPTION OF MAP UNITS i Ote

{This 1s & combined wap description for guadrangles in the southerw part
of the Hig Fork-Avon environmental study area (fipen-File Reports 79- 437
to 79-447). Not all units will appesar on all maps.!

Holoctre

Nal ALLIVIM (ROLOCENE)——Light to dark gray and brownish gray;
stream-deposited, unconsolidated, maderately te well-
hedded, 1nterstratified assemblage of silt, sand, and
gravel. Typically clav-rich and cohegive where 1ncised
inte clavstones, siltstones, and shales of older bhasin- Qoo
fill depmsits. Gold-besring sand and gravel sececur locally
1n the noerthward-drdaining valleys of the farnet Hange, and
in the westward-drainimg valleys of the mountains east of
Helmville aml Aven. Characterized hy shallow depths to
pround water. 501l drainage is poor and ghriank-swell

ALLUVIAL FAR DEPOSITS (HOLOCENE )--Bmall, maderately sleping,
poorly sorted, crudely stratified silt, sand, gravel,
cobhles, swnd boulders at the mopuths of small gullies and
high=-gradient streams. Cround-wvater canditions are guite
variahle, and flash-floosd hagard potentclal is nigh,
especially near tue upper apex of the fan. Shrink-sweil da
potentisl s inferresd to he geverally lew

 Pkisiocene W
IRy

ol COLLUVEIM (HOLOCKENE)--Unsorted debris that has slid or been
waghed Jownslope to form smail, thin, aud hummocky
deposits. Mest developed i1n terrane underlain by Tertiary
voloanic rewks. Shrink-swell potentials are variable, and
are inferred o range trom soderate te hiigh

s LANDSLIDE DEPOSITS (JUATERNARY |--Bmall, fan- and lobate-shaped
hummucky masses of semiconsulisdated swil, till, Tertiary

= o

Y Procand?) |

content are generally high. @Small springs or seeps are
common. Many of these landslides are active and all
should be considered unstable. Shrink-swell potentials
are variable, and are ianferred to range frum mederate to
high

}/%wme(’)

TERTIARY

SEQDIMENTS DEPUSITED BY MELTWATERS OF PINEDALE GLACIATION
1 [M) (UATERBART ) --YOUNGER TCE

J

0l lacustrine Deposits--Pink; rlivthmically bedded silt, sandy
) s1lt, #nd clay with included lenses of sand and gravel.
Forms gently sloping, smoouth surfaces at altitudes

from fair to poor, but latersl permeahility may be high

) URASSK within the Lnterbedded sandvy heds and lenses. High frost-
heave susceptibility. Clay-rich beds have a moderate
shirink-swell putential

}/%QBIMWY FLNNS YLVANAN Mcy Ice-ontact Depasit—-Dark brown sad brown; composed of

AND MISSISSIPLMN moderately well sorted silt, ssnd, and gravel. Forms an

elongate, gently sloping bsuch. Clasts range in shape
trom angular tu rounded; most sre rounded. HSizes range
from 3} mm to 20 cm (1/A-% in.); dominaunt sizes range from

}.éxpgg@ywﬁ/ I3 mm to 5 ¢m (1/2-2 in.). LCobbles sod small angulsr to
rounded boulders H.6-1 m (7-3 rt) sare scattered scruss the
surface. Formed in contact with wasting ice Qobl
Gy Fame Deposits—-llark brown and brown; comsists of moderately
}%‘[mﬂ te poorly sorted silt, sand, snd gravel. Forms small,

conical to ellipsoidal, steep-sided hillocks. Few well-
rounded cabbles scattered irrsgularly through the unit.
Yormed Sy o glacial stresm that flowed down {nto &

stugnant ice mass Oehl

Doy utwash--Light brown, and grayish brown; sodérately well
surted; composed of s1lt, sand, and subrounded to rounded
pehbly and robbly gravel. CGCommonly the upper 1 m (3 ft)
18 composed ot light-brown, fine- to medilum—grained sand.
nerallv forms bruad, smooth-surfaced plains which grade
te the main valley of the Blackfoot River, and lie 1.5-A m
(5=20 ftr) above the modern stresm channel. Ground water
commonly occurs at shallow depths

In addition te these maps, another map, by Witkind which discusses
the seismicity of the Big Fork-Avon area, has beeu published as V.85,
Geonlogical Survey Miscellaneofs Field Studies Map MF-923 and is titled
Mator active fTaults and seilswicity (o and near the Big Fork-Aven area,
northwestern Montana.

Surficial deposits

Most of the surficial deposits in the southern part of the ¥y
Fork—-Avoen area were formed primarily during several asdvances and
subsegquent melts of large glaciers. The first advance recagnizes
locally probably occurred about 150,10 years ago, during the Ball Lake
Glaciation of the Pledstucens, when ice from the sountalas to the norcth
spread southward across the Hlackfoot River. Deposits of this glacier
arg showm on the maps By the letters "b1" added to the symbol, thus
"ebl-=Till deposited by Hull lLake(?) ice." Subseguently, some i1 idi)
to 1,000 vears ago during the Finedale Glaciatian of the Pieistocene,
anotner glacier again moved southward i1nto the area. It apparently
resched almost as far south as Helmville, before 1t withdrew and then
readvanced again. This readvance, however, did not extend as far to the
south, grobably reaching only te Fleinschmidr lLake. Depasits of these
two advances have also been difterentiated on the map. The denwsits of
the first, or older, advance are shown on the map by the letier "o"
added to the symbol, thus "Ote——-Till deposited by older i1ce." The
deposits of the second, or younger advance, are shown on the map by the
letter "y" added te the symbul, thus, "Oty--Till deposited by vounpger
Lce."

In addition to the debris, mainly till, deposited by the 100, ofhner
materisl, chiefly sand sod gravel, was carried far to the south by tiw
meltwaters of the wasting glaciers. These deposits, termed oulwasi, are

” LU=

similarly identified on the map bv the letters "Hl" or "o" ar "¢
depending upon which glacier furnished them.

In some loacalities depnsits of more than one ire advance may have
bheen inadvertently grouped and thus smpped 46 the deposits of 4 singlys

potentials are inferred to be relativelv low Nofw

bawin fill, aad volcanle debria. Clay and soil-moisture Oty

generally below 1,158 m (3,800 ft). Seil drainage ranges Jto

Terrace Deposits—-—-(iray, tan, brown, and pink; unconsalidated, ok
maderately well sorted, well-hedded silt, sand, gravel,
#nd cobbles in smesoth-surtfaced, dlssected deposits
flanking modern stresm channels, and i1n abaudoned channels
5-6 m (15-20 tt) abave maodern stream channels. Thess
deposits are typlcally soderately te well-drained, and 4re
inferred to have relatively low shrink-gswell potential

SEDTMENTS DEPOSITED 8Y MELTWATERS NF FINEDALE CLADTATION (UPPeEs

MEISTOCENE)-—OLDER 1CH

Jutwash—-Derk brown, reddish brown, and hrown; ronsists al
soderately well sortad s1lu, sand, and sabangolar to
rounded gravel and cobbly gravel. Forms swenth, locally
dissected plainsg and terraces which lie =3 m {(20-100 ft)
ahove the younger outwash deposits. Oround eater accurs
it moderate depths Tw

Dutwash Fan Deposit-—-Even-surfaced, gently sloping, cone-
shaped deposit i uncansolidated, mpderately sorted silt,
sand, gravel, and cobbles. PFrobably forsed at same time
after the Blackfoot River was diverted by lohes of 10w
which lay in the Monture, North Fork of the Blackfoot, and
Nevada Crewsk vallevs

eltalc Gravels--Tan ta brown; locally crusshedded,
unconsolidated, well-sorted, mediwn— to cosrse—-grained
sand, and gravel. C(lasts range in shape from angular ty
round. Deposited in a smell glacial lawe formed where
southward advancing ice impinged upon the narthern flank
of the Garnet Range blocking the aorthwsrd [lowing
antestral Pearson Creek (see Chawberla:n Mountain v
Juadrangle)

TILL OF PINEDALE GLACIATION (UPPER PLEISTOCESNE)

Till Deposited by Younger Ice-—Characterized by a striking
knob—-and-kettle topography with many lakes and swamps.
Consists of a heterngeneous assemilage of unsorted pgravel,
cahbles, and boulders 1n a light reddish-hrown ta tan
silty to clayey matrix. "any large houlders are scattered
across both the lateral and growsd morsines, and the
terminal moraine near Kleinschmidt Lake; locally parts of
tihwe moraine surface slope as much as &5 percent. Claste
range in shape from angular to well rounded, and are
predaminantly guartzites, argillites, and limestones of
the Belt Supergroup. Soll dralnage and permeability is
variabhle, but generally is poor

T¥gm

Till Deposited by Older Ice--Characterized hv somewhat K1
subdued knob—and-kettle topagraphy. Consists of a
heterogeneous assemblage of gravel, cobbles, and boulders
in » reddish-bruwn, dense, grsnular, calcareous, clavey to
gilty, locally ssndy matrix. fGenerally less than
15 percent of the till is grevel size @r larger. Sparse
boulders are scattered acrress both the lateral and ground
moraines; surface slopes are commonly le#ss than
25 percent. Clasts range 1n ghape frum amgular to well
rounded, and are predeminantly quartzites, srgillites, and
limestones of the Belt Supergroup. Soil drainage and
permesbility generally is poor

K.Ju
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OUTWASH OF HULL LAKE(?) ICE (PLEISTOCENE)--Brown snd reddish

brown; unconsolidated, mildly calcareous, well-bedded and
moderstely well sorted silt, sand, gravel, snd cobbles.
Forms even-susfaced, gently sloping, highly dissected
remnants whigh #re about 17 m (40 fr) abave the odutwash of
the older ige. So1l drainage i1s moderate tn goad

TILL DEPOSITED BY BULL LARE(?) ICE (PLEISTOCENE)--A generally

formless, gently undulating deposit of low relief
charscterized by sparse kettle depressions, and a few péb
bulders scattered across the surface. Cansists of an
uncensolidated, unsorted assemblage of sand, gravel,
cohbles, and boulders in & brown to reddish-brown,
compact, clayey matriz. Lovally large glacial bhoulders,
=4 m (10-13 ft) across, are scattered through the till;
they are especially common near Ninemile Praulrie (see
Greenocugh gquadrangle). Clay content is higher and this
till consequently is more susceptible to mass movement
than the younger tills. Where deeply dissected vields &
discontinuous rubble veneer of cohbles and houlders

Ioder map shosing quadrangles 10 the M2 Fork—Avon area, Thoss

125 South State Street aivance.
Salt lLake fity, Urak S4j11
Spokane Pablic Inquiries M fice,
H.8. Geological Survey,
TR, .S, Courthouse Bullding,
dext B0 Riverside Avenme,
Spukame, Washington 99241
I. Mon (N. 2/3) 79-437 l6. lLake Inez 77-200
. Hets Mountaln (W. 1/3) F9- 438 17. Marcum “ountain (W. half) 78-445
. Rig Pork 78-174 I%. HNewvada Lake (5. half) 19446
4. Bqowns lake 79-439 19. dvando 71-104
S, Chamberlain Mouncain MM-440 M. fwands (5. 1/%) T9-447
f. Ohimney Lakes (NE L/4) TH-441 2. ODwande Mountain (S. half) T7-4K5
7. Cilly Cresk 77-RA0 22. Peck lake (K. half) 77-539
8. Condun (W. half) TI=540 Zi. Salmen lLake 77-197
9. Cooaperg lake (§. half) TT-4hh 26, Salman Prairie TI1-BA!
0. Crater Lake (W. half) 78-1173 25%. Reeley lake Fast 11-3n2
Ii. Cygnet Lake 77-198 26. Seeley lLake Nest Fi=201
I« Finu (SW 1/4) 79=442 27« Swan lLake (8SW 1/4) 18=1135
13. Creesough 769-443 28. Woadwscth 772018 quadrang Leén 1n Open-Fille Reparts T9= 437 to T9-447 are shaded.
4. Welweille (N. half) T9-444 9. Yew Creek (NE 1/4) TH«1 W
15. Moliand Lake (N. half) 77=199

PIEGMONT ALLIWT@M (QUATERNARY AND TERTIARY)--Reddish Brown and
tan; anconsnlidated, moderately well sorted, stratified
s1lty sand and silt, sam, #nd gravel which mantle broad,
smooth-surfaced benches that flank the mountains in the
Helmville-Avon area. deposits thin hasinward, and
typically are coarser-grained near the mountalns.

Jverlies truncated pre-Tertiary and Tertiary sedimentary
and volcanic rocks, ant 1% segmented by modern stresm
valleys and gullies. Locally the upper part of the
deposit 18 weakly cemented ny calcium carbonate.

Souniness and durability of the gravel 1s guite variable
but typically is poor 1f the gravels contain high
percentages of volcanic rock types. Those deposits rich
19 valcanic rock types are most common in basins which are
4d jacent to extenslve outurops of woleanic rocks

BASIN DEPOSITS, UNDIVIDED (TERTIARY)--#rown, gravish brown, and
vellopwish brown; semicunmswlidated toe c¢onsalidated clays,
shales, siltstones, and sundstones with minor smounts of
coog lomerate. Also included are white, gray, bhrown,
vellowish brown, and red beds of altered volcanie ash, and
ashi-rich shale and siltstone. C(ompetenre is fair to goed
in the brown siltstones aml sandstones but paor in the
light~colored shales, clays, sad ast hads. "Papeorn"
surface vn the shales, clays, and ash heds indicnte a
high-swell potential. Soil drainage is fair to poor. In
many localities this upit underlies till, outwash, or
alluvium and restricts and controls the dowaward and
lateral migration of the local ground water

VOLCARIC ROCKS, UNDIVIDED (TERTIARY)--Small outcrops of
trachyte, andesite, lampropliyre, and extrusive volcaniz
breceia are 1n the western part of the aresa near Greenough
(see Greenougn (uadranglel. Extensive hasslt and andesite
flows, volcanic breccias, snd minor amounts of rhyolite,
dacite, diorite, gabbro, latite, and welded tuft are in
the eastern part of the area near Helmville and Avon (see
Helmville and Avon quadrangles). The& volcanic bretcias
are clay rich and very susceptihle tu mass mavement

QUARTYZ MONZONITE INTRUSIVE ROCKS (TERTIARY AND CRETACEOUS)--
Consists of the intrusive Garnmet stock and other smaller
igneous hodies. fenerally shows well-developed blocky
jointing; weathers to sphervidal boulders. #old minerals
are in quartz veins that fill frectures in the quartz
monzonite in a zone within about half a mile of the
surrounding marble and limestone country rock

ACIDIC AND INTERMEDIATE INTRUSIVE ROCKS (THRTIARY AND
CRETACENUS )--Includes small intrusive igneous bodies
ranging in composition from quarts monsonite to dacite

CRETACEDUS AND JURASSIC BEDRDCK, UNDLIVIDED——-Folded and faulted
outcrups of (in descending orderj the Cretateous Blackleaf
and Koatenai Formations &nd the Jurassic Swift, Rierdon,
and Sawtooth Formations

PERMIAN TO MISSISSIPPIAN BEDROCK, UNDIVIDEI-Folded sd faulted
outcrups of the Phosphoria and (Juadrant Farmations, and
the Madison Group. Locally some limeston# #nd dolomite
beds of the Jefterson Formation (Devonian) may be included
with the Madison Group

CAMBRIAN STRATA, UNDIVIDED-—-Folded, faulted end locally
intruded and metamorphosed outcrops of the (in descending
brderi Wasmark and Silver Will Fermations and Flathead
Quartzite. MNear the Garnet stock the limestones of the
Hasmark(?) and Silver Hills Fermations have been
metamor phosed tn marble

BELT SUPERGRGEP ROCES, UNSDIVIDED (PRECAMBRIAN)--Congiats of
various units of the Belt Supergroup, ~hisfly the Mount
Shields (argillite and sandstone), Shepard (argitlite and
dolomite), and Snowslip (#rgillite and sandstune)
Formations in the northern part of tne area; and the
quartzite and claystone of Black Mountain, %onner
Quartzite and the Mownt Shields, Shepard, and Snowslip
(calcareous mudstone and quartzite) Forsations in the
southern part of the area



