CORRELATION OF MAP UNITS
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The eleven maps in the set (7%-437 through 79-447)are part of a
series prepared as a result ¢f a couperative venture between Missoula
and Powell tounties, Montana and the !l.5. Gewlogical Survey. Weber,
#enior suthor, at nne time served as geologilc consultant to tle
countles, and he 1s primarily responsible for the geologic mapping »of
the southern half of the Big Fork-Avon srea. WHitkind mapped the
northern half of the area and his maps are available as fipen-Vile
Reports (listed below).
Service in Great Falls, Montana; Witkind 1s a geologist with the 1.5,
Geological Survey 1n Denver, Colnrado.

-

The area studied extends from the Big Fork fuadrangle on the north
All the maps are

ta the Avon (uadrangle on the south (see index map).
products of that studv and are intemsled for use hy esvirommentasl and
land-use planners.

Copies of the avallable maps can be purchased rom:

Open File Services Section,
Branch of Distribution,
Box 25425, Federsl Center,
Denver, Colaorade 8021%

The maps can alse be exsmined at the following affices:

Denver Public Inguiries Nffice,

the

Weber is now a geologist with the 1I.5. Forest
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RESCRIPTION OF MAP UNITS

[This i a combined map deseription for quadrangles in the southern pare
of the Big Fork-Avan envirommental stuwdy arsa (Open~File Reports 79— 4797

to 79-447).
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Not all units will appear on al!l maps. !

ALLUVIUM (HOLOCENE)--light to dark gray amd brownish gray:
stresam-deposited, unconsolidated, moderately to well-
bedded, interstratified assemblage of silc, sand, and
gravel. Typically elay-rich and cohesive where inclsed
into claystones, siltstones, and shales of older hasin-
fill deposits. Gold-hearing sand and gravel onceur luocally
in the nortnward-draining valleys of the (Jarnet Range, and
in the westward-drainimg vallevs of the mountalng east o
Helmville and Avon. Characterized hv shallow depths to
dround water. Soll drainage is poor anil shrink-swell
potentials are inferred to be relarively low

ALLUVIAL FPAR DEPDSITS (HOLOCENE)--Seall, moderately sloping,
poorly sorted, crudely stratified silt, sand, gravel,
cobhles, and boulders at the wouths 4f small gullies aml
high-gradient streams. Gruund-waler ronditions are guite
variable, and flash-flood hegard potential is high,
especially near the upper apex of the fun. Shrink-swell
potential is inferred ta he generally low

COLLUVIUM (HOLOCENE )--Unsorted debris that has slid ar been
washed downslope to form small, thin, and humsecky
deposits. Mest develwoped in terrane underlain by Tertiary
volecanic rocks. Shrink-swell potentials are wvariable, and
are inferred to range from saderate to high

LANDSLIDE DEPOSITS (DUATERNARY)-—5mall, fan- snd lohate-shaped
hummocky masses of semiconsmlidated soil, till, Tertiary
basin fill, and volecanic dedris. Clay and snil-moisture
content are generally high. Small springs nr seeps ars
common. Many of these landslides are artive and all
should be considered unstable. Shrink-swell potentials
are variahble, and are inferred to range from moderate to
high

SEDIMENTS DEPOSITED BY MELTWATERS OF PINEDALE GLACIATION
(NUATERNARY )--YOUNGER [CF

Lacustrine Deposits—-Pink; rhythmically bedded ailt, sandy
silt, and clay with included lenses of sand and gravel.
Forms gently sloping, smooth surfaces ar altitudes
generally below 1,158 m (3,800 fr). Seil dAralnage ranges
from fair te poer, bhut lateral permeability may be high
withia the interbhedded sandvy heds and lenses. Migh frost-
hedve susceptibility. Clay-rich beds have a muderate
shrink-swell potential

Ice—-Contact Deposit——Dark brown and hrown; cemposed of
moderately well sorted silt, sand, and gravel. Forms an
¢longate, gently slaping bench. Clasts range in shape
from angular to ruwunded; most are rounded. Sizes range
from 3 mm to 20 cm (1/8-8 in.); dominant sizes range from
13 mm to 5 em (1/2-2 in.). Cobbles #nd small sngnlar to
rounded boulders ().6-1 m (2-3 ft) are scattered @across the
surface. Formed in contact with wasting ice

Eame Deposits--Dark brown sad brown; consists of moderatsly
te pourly sorted silt, sand, and gravel. Forms small,
conical to ellipseidal, steep-sided hillocks. Few well-
rounded cobbles scattered irregularly thrbugh the unit.
Formed by & glacial stremm that flowed down into a
stagnant ice mass

Mutwash--Light brown, and grayish bruwn; maderately well
sorted; composed of silt, sand, and subreounded to rovunded
pebbly and cobbly gravel. (ommonly tlwe upper 1 m (3 ft)
1s camposed of light-brown, fine- to mediwm-grained sand.
Generally forms broad, smooth-surfaced plains which grade
to the muin valley of the Blackfost River, and lie 1.5-6 m
(5-20 ft) above the modern stream channel. OGround water
commonly occurs At shallow depths

In addition te these waps, another map, by Witkind which discusses
the seismicity of the Hiy Fark-Avon area, has been published as li.§.
Genlogical Survey Miscellansous Field Studies Map MF-923 and {s titled . R ——.

Major active faults and seismicity in #nd near the Big Fork-Avon ares,
northwestera Montans.

Host of the surficial deposits in the scuthern part of the Big
Fork—Avon area were formed primarilvy during several wivances and
subsequent melts of large glaciers.
locally probably accurred about 15%),000 years age, during the Bull Lake
Glaciation of the Pleistocene, when fce from rhe mountains te the aorth

Surficial deposits

T™he first advance recogni zed
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Terrace lepnsits——Cray, tan, hrown, and pink; unconsalidated,

moderately well sorged, well-bedded silt, ssend, gravel,
and cohbles io smouth=gartaced, dissected deposits
Hankinog madern stream chaonels, amd in ahandoned channels
S=h = {(15%=20 ft) abbve modearn streas channels. Thess
epusitls are Lypically smoderately to well—drained, and are
inferred to have relatively low shrink-swell potential

SEDDMENTS DEPASITED 8Y MELINATERS OF PINEDALE CLACIATION (UPPEN

PLEISTODUENE Y=« IR 1CK

Mt wash——Dark trown, réddaish Srovwn, and brows: consists of
woderately well sorved si1lt, sand, aod subangular te
rounded gravel and rabbly gravel. Forme smooth, lacally

el terraces which lie A=-%0 @ (20-100 o)

Gtound water scchrs

tiaserted plains
ahave Lthe younger culwash Seposils.
AL moderdte depths

MEwasSh Fan Depesit--Even-surfaced, gently sloping, come-
shaped deposit of unconsulidated, moderstely sorted silc,
sand, gravel, and cobbles. Prohabiy formed at soane time
after the Hlackloot River «as diverted Sy labes of ice
which lay in the Yonturs, Nerth ¥Fork of the Blackfootr, am
Nevada Creek valleys

Deltair Cravels-~Tan to brown, locally crasshedied,
unconsnlidated, well-sorted, medlim- to coarse—grained
sand, and gravel. Clasts range in shape from angular to
round. Deposited in 4o small glacial lake formed whers
southiward advancing 1ce lapiaged upun tne northern flank
nf the Garnet Hange blocking the nortihward flowing
ancestral Pearsun Ureek (see Chamberlais Mountain
guadranyle)

TILL OF FIREDALE GLACIATION (DPPER FLEISTOCENE)

Till Deposited by Younger I[ce=~{Muaracterized hy a striking
knob-aml-ke it le topography with many lakes snd swamps.
consists of a4 lwterogenenus assemblage of unsorted gravel ,
cubbles, and bSoulders in a4 light reddish-brown te tan
silty to clayey matris, Many large houlders are scattered
across hoth the lateral and growind sorsioes, amd the
Lefainal moraine near Eleloschmide Lake; lovally parts of
the moraine surface siope as murch 45 65 percent. Clasts
rTange in shape from angular to well rounded, and are
predominantly quartxites, argillites, and limestones of
Lhe Belt Supargroup. Soil drainage and permeability is
variable, bul geuerally is powr

Til]l Deposited by Older lee——Charscteriged by somewhat
subdued kpob-ani-kettlis togpography. Lonsists of a
heteragenesus assemblage of gravel, cobbles, and hwulders
in a reddish-brown, dease, granular, calcarecus, clayey to
silty,' locally sandy matrix. Generally less than
15 peresnt of the till 1% gravel sige or larger. Sparse
boulders are seattered scrouss both the lateral and ground
moraines; surface slopes are commonly less than
25 percent. (‘lasts ramge in shape from angular te well
rounded, and are predmminently quartsites, argillites, and
lLimestones of the Belt Supergroup. Seoil drainmsge and
permeability generally is poor

DUUTWASH OF BULYL LAKE(?; ICE (PLEISTOCENE )--Brawn and reddish
brown; unconsolidated, mildly calcarsous, well-bedded and
moderately well sorted s1lt, sand, gravel, and coubbles.
Forms even-swpfaced, gently sloping, highly dissected
remnants whigh #ce about 17 m (40 ft) above the sutwash of
the older iem®. Soil drainage is moderate to good

TILL DEPOSITED BY BULL LAMK(?) ICE (PLEISTOCENE)--A generally
formless, gently undulating deposit of low relief
characterigzed by sparse zettle depressions, and a few
boulders scattered across the surface. UConaists of an
uncongdlidated, unsorted assemblage nf sand, gravel,
cobbles, and houlders in & brown to reddish-brewn,
compact, clayey satrix. Locally large glacial boulders,
=& m (10-17% fr) across, are scattered through the till;
they are especially cammon near Ninemile Prairie (see
Greenough Quedrangle). Clay content is bigher and this
till comsegquently Is mors susceptible to mass movement
than the younger tills. WNhere deeply dissected yields »
discontinuous rubhle veneer of cobbles and houlders
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spread soutlhwarid across the Blackfoot Miver., TUepusits of
are shown on the maps hy the letters "hl" widded tu the symhol, thus
"Oebl--Till deposited by HBull lake(?) ice."

another glacier again moved ssuthward into the area. It apparently

resmched almowt as far south as Helmville, before it withdrew and then
readvanced again.
sonuth, probably reaching only to Fleinschmidt lLake.
two advances lhave also been differentimtesd on the map.
tive first, or mlder, advance dre shown on the map by the letter "o
added to the symbol, thus "Ote--Till deposited by slder ite." The

deposits of the second, or younger advanre, are sfiswn on the map bv the

letter "y" added to the swmhol, thus, "Nev--Till deposited by younger
i‘.e.ll

this glacier

Subseguently, some 211,000
to W,000 years ago during the Pinedale Glaciatiom of the Pleistocene,

This readvance, however, did not extend as far to the
Meposits of these
The deposits of

U.8. Geolagical Survev,

In addition to the debris, mainly till, deposited by the 10%, ather
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1012, Pederal Bullding,
1941 Stout Street,
Denver, Colorsda K207

Salt Lake City Tublic Inguiries Off loe,
U.5. Gevlogical Sarvey,

A1S, Federal Office Building,

125 South State S5trest

Salt Lake Clty, Peah R4l

Spokane Public [nquiries Office,
U.5. Cecloglical Survew,

&78, U.5. Qourthouse Building,
West 920 Riverside Avenue,
Spokane, Washingron 99201

material, ehiefly sand and gravel , was carried far to the south hy the
meltwaters of the wasring glaciers.

These deposits, termed outwssh, are

similarly fdentified on tle map by the letters "b1" or "9" or "¢"
depenling upon wilelh glacier furaished thena.

In sope localities depasite of more than one 1ce advance may have

baen Insdvertently grouped and tinis sepped as the depusits of & siogle

Hdvanee.

. Avon (N. 2/} 74-437 |&. Lake Inez 7.7-200
4. Bata Mountain (W. 1/3) Tu- 438 17. Marcam Mountain (¥W. half) 19445
3. Mg Fork TRA=1174 18. MNevada lake (§. half) 19446
4. Brawns lake T49-439 19. ‘wando 1710
%+ Chamberlain Mountain TN=440 0. Ofwanda (5. 1/71%) 19 447
b. Chimney lLakes (NE 1/4) T3-441 J1. fwandoe Mauntain (5. waif) TI=4565
J. FCilly Creek T1-860 22. Peck lake (¥, hall) 7 7=53%4
8. Condon (W. half) 77-%40 I, Salmon lLake 171-197
. Cooperg lake (5. half) T1-464 4. %almon Prairie TI-=R%1
ih. Crater lake (W. half) =171 2%. Seeley Lake East FE=an
il. Cvgnet lLake 17-188 M. Sesley Lake West 7 J-20)
12. Fiom (SW 1/4&) 19-442 27, Swan Lake [HW 1/4) TRt 15
11. Grasnough Tu=443 8. Woodworth P12
14. Helmwille (M. half) T19-444 2. Yew Creokh (N /4 8«14
15. MHolland Lake (W. half) TT-199

Indes map showing quadrengles

quadrangles in Dpea-File Reports 79437 1o

t he

Mg Fork=Avon arsa. Those

TR44T are shaded .,

PLEBMONT ALLUVIGM (QUATERNARY AND TERTIARY)--Heddish Srown and
ten; uneonsvlidated, moderstely wall gorted, scratvified
silty sand and silt, sand, #nd gravel which mantle broad,
smooth-surfmced benches that flamk the mountains in the
Helmville-Avon area. Depousits thin hasinward, and
typically are coarser-grained near the mountains.

Overlies truncated pre-Tertiary and Tertiary sedimentary
and volcanic rocks, and is segmented by modern stream
valleys and gullies. Locally the upper part of the
deposit i1s weakly cemented by cal¢iim carbonate.

Sowminess and durability of the gravel is quite variable
but typically 1s poor if the gravels contain high
percentages of volcanic ruck types. Those deposits rich
in valcanic rock types are most cemmon in basinsg which are
4d jacent to extensive outerops of velcanie rocks

BASIN DEPOSITS, UNDIVIDED (TERTIARY)--Brown, grayish brown, and
vellowish brown; semiconsulidated toe consolidated clays,
shales, siltstones, and samdstones with minor amounts of
conglomerate. Also included are white, gravy, brown,
vellowish brown, snd red beds of altered wolcanic ash, and
ush-rich shale and siltstone. Cempetence is fair to gowd
in the brown siltgtones and sandstones but poor 1n the
light-colored shales, clavs, and ast heds. "Poprarn"
surface on the shales, clays, and ash beds indicace 4
high-swell potential. Soil drainsge is fair to pasr. 1In
many localities this unit underlies till, sutwash, or
allavium and restricts and contrals the downward and
lateral migration of the lacal ground water

VOLCANIC KOCKS, UNDIVIDED (TERTIARY)-—Small outerops of
trachyte, andesite, lamprophyre, and extrusive wolcanic
brecela are 1a the westeérn part of the area near Greanaugh
(see Greenovugh yuadrangle). Extensive hasalt and andesite
flows, valeanie breccias, and minor smounts of rhyolite,
dacite, diorite, gabbrw, latite, and welded tuff are in
the eastern part of the are#a near Helmville and Avon (see
Helmville and Avon quadrangles). The valecani¢ breccias
are clay rich and very susceptible to mass movement

QUARTEZ MORZONITE INTRUSIVE ROCKS (TERTLIARY AND CRETACKRUUS }--
tonsists of the intrusive Garnet stock and other smaller
igneous bodies. Generally shows well-developed blocky
jointing; weathers to s&phernidal boulders. Gold minerals
are 1n quartz veins that fill fractures in the quartz
monzonite in a zone within about half a mile of the
surrounding marhle and limestune gountry rock

ACIDIC AND INTERMEDIATE INTRUSIVE ROCES (TERTIARY AMD
CRETACEOUS )—~Inc ludes small intrusive ignecus hodiss
ranging in cemposition from quartz meontonite to dacite

CRETACEOUS AND JURASSIC BEDROCK, IINDIVIDE(--Folded and faulted
outtrops of (in descending order) the Lretacevus Blacklear
and Koatenai Formatidns and the Jlurassic Swift, Wierdon,
and Sawtooth Formations

PERMIAN TO MISSISSIPPIAN BEDROCK, UNUIVIOEI--Folded amd faulted
sutcrops of the Phosphoria and fuadrunt Formations, and
the Madisen Groujp. Locally same limestune and dolomite
beds of the Jefferson Furmat lun (Pevonian) may be ineladed
with the ?adlson Grouj "

CAMBRIAN STRATA, UNDIVIDED--Folded, faulted and lacally
intruded and metamorphosed outcrops of the (in descending
order) Hasmark and Silver Will Pormatinna and Flathead
fluartzite. Near the Garnwt stuck the limewtones of the
Hasmark(?) and Silver Hills Formaticns have been
wetamorphosed tn marhle

BELT SUPERGROUP ROCKS, UNDIVINED ( PRECAMBRIAN)-—Consists of
various units of the Selt Supergroup, chieflv the Mount
Shields (argillite and sandstone), Shepard (argillite and
dolomite), and Snowslip (argillite #nd s#ndistone)
Formations 1n the northern part of the area; and the
quartzite and claystone of Black Mountain, Bonner
Quartzite snd the Mount Shields, Shepard, and Snowslip
(calrareous mudstone and gquartzite) Pormations i{n the
southern part of the area



