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[This is & combined map description for guadrangles in the southern part
of the Big Fork-Aveon envirommental study area (Dpen-File Reports 79- 4137
Siot all units will appear on all maps.!

ALLIWIRM {(MOLOCERE)-~Light to dark gray amd browsish gray:
stream—deposited, usconsolidated, modergtely ta well-
bedded, interstratified assemblage of silt, sand, and

Tygically clay-rich anil cahesive where incised

inta clavstones, siltscanes, and shales of older basin—

fold-tearing sand and gravel occur locally
in the northward-draining valleys of the Uarnet Range, and
in the westward-dralning valleys of the mountaine east of

Characterized by shallow deptns to

Suil drainage 1s poor and shrink-swell

potentisnls are inferred to be relatively low

o ALLUVIAL FAN QEPOSITS (HOLOCENE J~~Small, modecately slapiog,
poarly sorted, crudely stratified silc,. samd, gravel,
cobbiles, and bhoulders at the mouths of small gullies and

Ground-varer conditions are guite

variable, and flash=flood hazard potential is nigh,

especially near vhe upper apex of the fan.
is 1o9ferred to hw geanrally law

Shrink-swell

COLIAOVEUM ( HOLOCENE ) —~Unsorved debeis that has slid or bheen
washed dewnslope to farm small, thin, and hummocky
deposits. Best developed 1n terrane (lerlala by Tertiary

potentials are variable, and

s LANDSLIDE DEPOSITS (QUATEENARY )--Small, fan- and lehate-shaped
hummocky masses of semiconsolidated soil, till, Tertiary
llay and soll-moisture
Small spriogs or sewps are
Many of these landslides are active and wll
should he considered wastable.
are variahle, and are inferred to range from soderate to

Shrink-swell potentials

SEDIMENTS DEPOSITED BY MELTWATERS OF PINEDALE GLACIATION
(OUATERNARY ) --YOUNGER 1R

ol Lacustrine Deposits——Pink; rhycimically bedded silr, sandy
) #1lt, and clay with included lenses of sand and gravel.
Forms gently slopiag, smooth surfaces st altitudes

generally below 1,158 & (3,800 fe).
from fair tu poor, but lateral perneability may be ligh
within the interbedded sendy hede and lenses.
Clav-rich heds have a moderate

Seil drainage ranges

Migh lrost-

Ice-lantact Deposit-—iark hrawn and brown; composed of
moderarely well sorved silt, sand, and gravel.
wlongate, georly slapliag Seack.
tram angular to rounded; most are rounded .

Forms an

Clasts rauge in shape
Siges remge

from 3 wm to 20 cw [1/8=8 (a.); daminast slzes range from

} AMBEAN

surface.

Iimm te 5 cm (1/3=) ine).

Conbles and small anguler to
rownded noulders Voh~[ m (2=31 L) dre scattered across the
Foraed 1o contact «ith wasting lee

Kame Depoasits——Tars brown and brown: consists of soderately
to poorly surted silt, saond, anfl gravel.
conical ta ellilpecidal , staep-sided nillocks,

Forms soall,

Few well-

rounded coabhles scattered irregiularly thireagh tie unic.
Formed by o glacial sirean that Flowsd dosm Into a
Staguant 1ce sass

pebily amd cobbly gravel .

Tutwash——Light bLrown, and grayish brows; soderstely =il
sorted; compased of silc, sand, and subrounded ta roooded
Commonly the upper 1 = (3 fu)

is cemposed of Light-brown, fime- to medium=grained sand.

’—** P SINCLINE=-<Showing trace of axia)l plane and direction of plungs
al axis
. intradaect ion in sddicion to these saps, apather sap, S Withind wideh discusses

The eleven maps in the sec (79-437 theough T9-447)are part of a
series prepared A% & result &6f & cooperative venture hetwien ssouls
and Powell Counties, Montana and the U.5. Ceclogleal Survey. Weber,
sénior author, at one time served as geologlc consultant to the
counties, and he 1s primarily responsible for the geologic mapping of
the southern half of the Big Fork=Avyon area. Withind mapped the
northern half of the srea and his maps are saveilable as Upen-¥ile
fepores (listed below). Weber i€ now a gealagist with the U.S. Farest
Service in Creat Falls, "antans; Witkind 1is & genlogist with the U,%.
lealogicel Survey in Denver, (folorads.

thw

The area studied extends from the Nig Fork Thmdrangie an the north

the selsmicity of the Blg ¥ork-Avan ared, has been published as 1.5,
Geological Survey Miscellanenns Fleld Sradiss ‘ep MP-92) and 1s titled
Ha jor active faulls and selamicity 1o and rwar the 8ig Fork-Avos dren,
furthusstcern YSuntana.

Satficial deronltls

Mokt nf the surficial deposits i 10 sonuthers pare of cthe Rig
Foru=Mun ared were foaymed primarily dariag severs! advances and
anheoquent melts of large glarisrs. The First advance cecognlzed
lncally probably securred abaut 150 000 ywars aga, durtng the Bull Lake
Glaciation of the Flaistutete, when (e (rom the mountains to the asrcth
soreall santhward acress the Slackfont River. Oepusits of this glacier

o the Avon uadrangle on the south (see index smapi. All the saps are are shokm an the saps 4 Lhe 1efters "H1™ sdded to the swmbol. thus
products of that study amd are Intended for use by envirommestal and "Hhl=<Ti ] deposited by Sall Lekel ') 1ow." Subseguently, sose 20,000
land-use planners. tn WI,000 veasrs ago during the Fluedale Claclatcisn of the Fleistocens,
dnother gluctier again moved soulhward inton the arsa. It appacently
opies of the availahle maps can be purchased 1rom: reached almast 45 far south as Weinville, hefore it withdrew and then
reqadvanced again,. This readvance, 'weever, 4id not sxtend as far to the
Npen Yile Services Section, south, prohably resching only ta ¥leinschmide Lake. Deposics of these
fAranch of srributiom, twn advantes have slso heen 4 Ffteranriated on the map. The depogity of
Baw 25405, Federal Cenler, the first, or older, adyance are shown wn the map hy the letter "oV
henver, Tulorade 2022% added to the symbol, thuk "Ma-«Til| deposiced by alder ice.” The
deposits of the secomd, or younger advance, are shown nn the map by the
The mips can slse be stamined at the Yollaving ot ices! iettar "v" added to (he Svmbiol, thas, "Ney==Til]l dJepasited by VOMnNEe r
. lew
Denver Pabliic 'nr‘ulllﬂu ine ice,
U.5. faulogiral Survey, It wddit jom Lo thy dehris, mainiy till, depasited by Lhe loe, other
1012, Federal Bulldiag, MEtersal, vhietly sand anddl greavel, Wis Carried fear Lo fhe sauth by the
198] Stoul Stewet, sElisaters of rhe Jastiog gleciots. These depasits, termed surensh, are
Nenver , Colaraan Regdng shad Larly ddentifled oo the nap by the letters “Bl" or "o or "¢
depsnd ing wpon whiich glacter furaished them.
it Laks CLiv Pubklte Dvudries Of | tee,
9.8, teniopical Survey, In seme Jocal it los Jeposits al ware cthas ol Lée advawcr miy have
BOLY, Yedera: i toe Wil idvare, Yo PaRdvercently geosped el Lhus aspped as the depasits of 4 single
125 Salth Seate Stréat Wranee.
GaLE Lave Tity, Moab S&bi
Spakane Pablic logairies M five,
Teds Tlogical Jurvey,
AT, BN, Talrtadse et i ae,
wowt W0 diverside Aveuue,
Spolaoe, Washiomprtao 19210
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fenerally forms brosd, smooth-surfaced plains which grade
ta the main valiey of the Alackfont River, and lie
(5-30 fr) atove rhe mdern stresm channel .
commonly occurs at shallow depths
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Terrace Deposits--Gray, tan, brown, and pink: unconsolidated,

SEDIMENTS DEPOSITED MY MELTWATERS OF PINKEDALE GLACLATTION (UPPER

morderately well sorted, well-hedded silt, sand, gravel,
and cobbles in smooth-surfaced, dissected deposits
flanking modern stream channels, and in abandoned channels
5-6 m (15-20 ft) above madern stream channels. These
deposits are typically moderately to well-drained, and are
inferred tu have relatively low shrink-swell potential

PLETSTOCENE)--ULDER 1CK

Gutwash--Dark hrown, reddish brown, and bhrown; consists of

moderately well sorted silt, sand, and subangular to
rounded gravel and cobbly gravel. Forms smooth, locally
dissected plains and tervaces which lie 5-30 m (26-100 fe)
above the younger outwash depusits. GLround water pecurs
it moderate depths

utwash Fan Deposit-—-fwven-surfaced, gentlv sloping, c¢hne-

shaped depwsit of uncensolidated, moaderstely sorted sile,
sand, greavel, asd cobbles. Probably formed at sowe time
afrer the Blackfoot Kiver was diverted hv lobes of ice
which lay in the Monture, %North Fork of the Blackfoot, and
Mevada free vallevs

Deltaic Uravels--Tan to Srown; lecally srossbedded,

TILL

uncensalidated, well-sorted, médium- to coarse—grained
sand, and gravel. (Clasts range in shape fram angular to
ronnd. Deposited in a small glacial lake formed where
southward advancing ice impinged apon the noerthern flank
af the Garnet Nange blocking the northward flowing
ancestral Pearson (reek (see Chamberlain Mountain
yuadrangle)

(F PTMEDALE GLACTATION (UPPER PLEISTOCENK)

Till Deposited hy Younger ILce-—Characteriged by 4 striking

knob-and-kertle topography with many lakes and swamps.
fonsists of 4 heterogenecus assemblage of unsorted gravel,
cobbles, and boulders in & light reddish-browa to tan
silty ta clavey matrix. Many large boulders are scattered
scross borh the lateral and grownd mpraines, and the
terminal aoraine near Kleinsehmide Lake; locally parts of
the moraine surface slope as much as b5 perrent. Clasts
range 1n ahape from angular to well rounded, and are
predominantly quarteites, argillites, and limestones wof
the Belt Sugergroup. 501l drainage and permeabilicy is
variable, but generally is peor

Till Peposited by Vider jce—Characterized by somewhat

suhfued wnob-and-kettle topugraphy. Conslszts of a
heterogeneous assemblages of gravel, robhles, and houlders
in a reddish-brown, dense, granular, calearsous, zlagev to
silty, locally samlvy matrix. Generally less than

15 percent of the till 1s gravel size ar larger. Sparse
houlders are scattered acroass hoth the lateral and growad
moralnes; surfece slopes are commonly less than

25 purcent. Clasts raage 1o shape from angular to well
rounided, and are predominantly quartzites, argillites, and
limestones of the Belt Supergroup. Soil draimage and
permeability generally 1s powsr

OUTWASH OF SULL LAKE(?) ICE (PLEISTOCSNE)--Mrown and reddish

brown; unconscliduted, mildly calcareous, well-hedded and
moderately well sorted silt, sand, gravel, and cobbles.
Forms even-surfaced, gently sloping, highly dissected
remnantd whigh sre about 12 m (40 ft) abave the outwash ul
the older iew. %01l drainage 1s moderate to good

TILL DEROSITED BY BULL LAKE(?7) ICK (PLEISTOCENE)-—-A generally

formless, gently wndulating depasit of low relief
characrerieed Wy sparse 2etlle depressians, and 4 few
poulders scatrersd scross (he sarface. Conalses of an
anconsclidated, onsorced assenblage of samd, gravel,
cobhles, and boulders 1n a brown to reddish-brown,
compart, clayey metrix. Locally large glacial boulders,
=& m (10=1) f2) acruss, are scattered through che titl;
they are especially comumon near Ninemile Praicte {aee
Growovugh quadrangle). Olay conteas 15 higher and thils
till consequently is more susceptible to mass mavement
than the younger tills. Where deeply dissected vields a
digscontinuaus rublile venesr of cohbles and bSoulders
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PIKGMONT ALLUVIIM (QUATERNARY ASD TERTIARY)--Reddist brown and

tan; unconsolidated, moderately well sorted, stratffled
gilty sand and silt, sand, aml grevel which mentle hroad,
smooth-surfaced henches that flank the mountaing In the
Helmvil le-Avon srea. Deposits thin basioward, and
typically are coarser—grained sear the sountains,
Overliew truncated pre-fertiary and Tertiary sedimentary
and volcanic recks, and 1s segmented by modarn stream
valleys and gullies. Locrally the upper part of Lhe
deposit 18 wemkly cemented hy calciwm varbonate.
Soundness and durability of the gravel i1s gulte vartable
but typlealiy 1s poor 1f tiw gravels contain high
percentages ot veolcanic rock types. Thouse depusits rich
In volcanit roek types are mest common in hasias which are
ad jacent th extemnsive sutcrups of valcanic rucks

BASIN DEPOSITS, UNDIVIOED (TERTIARY)--Srown, gravish bruwn, and

yellawigh bruwn; sewlconsolidated to consal idated clavs,
stisles, silestones, and sandstanes with minnr amsdnts of
conglomérate. Also included are whivte, gray, hruwn,

ve llawish Brown, and red beds of asltered valeauis ash, aml
ashi-rich ghale and siltstone. Competence 1s Tair to gead
In the brown siltstones and sandstones but poor in the
Light~celored shales, clays, and awh beds. "Popcarn”
surface on the shgles, clays, and ash heda indicate &
mgh-sweil potential. Soil draldouge 1s falr to paor. In
many localivies this welt underlies cill, oatensh, or
alluvium sod restrices and controls the dowswarl aad
laters] migration wuf the local geound water

VOLCANIC ROCKES, UNDIVIDED (TERTIARY )=-Smull outerups wf

trachyte, dodesite, lamprophyre, aml wxtirusive valeante
breccla are 1n the western part of Lthe ared wear Cresnoush
[see Creenough guadrangle). Fateasive sasalt anil sndesite
flows, voleanic Breccias, and olter asaunts of rhyolite,
dacite, diorite, gahbro, latite, and welded 1ull are in
the castern part of the area near Neloville avd Avon (ses
Helwvil le aml Avan guadrangles). The wolcanic breceias
are clay rich and very susceptible to mass sovement

QUARTZ MONZONITE INTRUSIVE ROCKS (TERTIARY ANU CHETACRGUS <~

Consists af the intrusive Larne! stock and other smaller
ignesus bodies. COenerally shows well-developed hloeky
jointiang; weathers to spheroidal oulders. fLold minerals
are in quartz veins that fill fraccareas in the quarcs
munzonite in a gone within ahout half & wlle ol the
surrounding markle and limestane country roack

ACTDIC ANMD INTERMEDLATE INTRUSIVE ROCKS (TERTIARY AN

CRETACEOUS)~~Includes small intrusive fgneauws hodies
ranging in composition from qarts measonite Lo daelle

URETACENUS ANU JURASSIC BEDHOCY . UNDIVIOED--Folded and 1wl ved

outcrops al (in descending order) the Uretdceosus Slack]eaf
and Koutenat Forsations and the Jurassic Swift, Rierdon,
and Sawtaoth Fuarsatisas

PERMTAN TU MISSISSIPPIAN SEDRACK, UNOIVIORN-«Foldwd amd f gul ted

outfrops 4f tiw Phosphoria spd Quadrant Forsations, and
the Madlsan Oroup. Locally some limestone and dalomite
beds of the lefferson Pormation {(Devanian) may Se ineladed
with the Madison Group

CAMBRIAR STHATA, UNHIVIOED--Faldesd, Taulced and locally

intruded and metsmorphosed outerops of the (in descending
order) Hassars and Stlver Wil Porsattond and Flarnasl
Ouarteite. Wear the GCarnet stoek the l{sestones of the
Hasmark(?) and 31lver Mils Formatlons huvs Leon

metamer phosed to marhle

HELT SUPERGROUP ROCKES, UNUIVIOED [ PRACAMBRIAN ) -~Lonsiets ol

varitous wnlts of the Belt Supergroup, chiefly the “eunt
Shields (argillice sl sdodstone), Shepard (argillice A
dolomite), anmd Snowslip (argillite and sandstone)
Formations in the nocrthern part of the ares: aml the
guarczite anl claystone of Black Mountain, Banner
Martzite aad the Yount Shields, Shepard, and Soowslip
(calcareous mudstane dml quarteite) Poarmations 1n vhe
Southern part ol the ares



