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' e > o ) ‘ Personnel of the U.S. Geological Survey, in ‘
Gta 0y Cor conjunction with Mark Weber, Geologic Consultant Indax whowi 0 wdrang] ' &
S . o to Missoula and Powell Counties, are studying the “ :. ‘h quadrangle &hin‘r‘m
_ Qb : earth and water resources of an area that extends A e $ of this m is shaded. The preliminary
Peie o 4 8 L3 from the Big Fork quadrangle on the north to the ? -~ ? surficial gwol of the fammm
D - Avon qg:drans,}e gn the :outh.d }’lgi: maphreprese?ts -—u_ - 47 heen mapped by 1. J. Witkind end are availsble
4 ° . one product of that study, and 18 for the use o o ¥ ”“l‘! Survey Open %
S environmental and land-use planners. Additional " .:o z - nu:% Cygnet ‘m' ”_m:‘h s
o maps south of Highway 200 have been prepared by 2. Holland Lake (W. half) 77-19%
® e . Weber. ' . e i
Y224 z g % o The areal distribution of all geologic units, ‘ ‘; :: :‘hf.. halt) ;;-zﬂ
.% % except alluvium, was determined in the field. 5, Salmen m 77-197
s @ K 0 The distribution of the alluvium was plotted in s —— — s’ 8. m u. East 77-202
i “ the office from aerial photographs. P 7. Sesley Lake West 77-201
" 3 8. Woodworeh 77-10)
SR ~ Surficial deposits
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N SN Most of the surficial deposits in the northern iy | T—— ¥
<;é§i> \ part of the Big Fork-Avon area ware formed in the S . P
Ghéo T . latter stages of the last ice age--the Pinedale J
0 Fan N Hor , glaciation of the Pleistocene--during the advance =
isisna @0 N \ % and waste of several large glaciers. These depos-
' ' o {ts mantle the lower flanks of the mountains and
form the valley floors; they have been dissected g :
and eroded somewhat by modern stdelma, but most

still appear much as when they were formed.

For ease of discussion and to avoid the com-
plexities of glacial nomenclature these deposits
have been grouped into two categories, older and
younger. The "older" deposits were likely formad
. 2 , : either during early or middle Pinedale time, and

. AAS S \\\\-. - ‘ " 4 the "younger" deposits during the late Pinedale.

MR - ¢ , : It is possible that in some localities deposits

of more than one ice advance have been included
fn one or the other category.

Deposits of the older fce dre identifled on
the map by the letter "o added to the symbol,
thus "Qto," {8, "till of the older ice."

Deposits of the younger fce are ldentifined
on the map by the letter "y" added to the symbol,
thus "Qoy," (&, "outwash of the younger lce."

Locally, along the length of the Swan Valley,
deponits of former swall tributary glaclers ex-
tend Into the mein valley. These deposits have

D been Mapped separately and are ldentifiod by
T . \ e SpprOpr tate syabols, thes “Orh," da, "till of v &
- : ‘ ‘ : . the land Labs ive. " y '
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CORRELATION OF MAP UNITS

nal Holocene
[QL] e & - Holocene and
01 0 e Pleistocene
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Qro | Qtor
UNCONFORMITY
p€h } PRECAMBRIAN
DESCRIPTION OF! MAP UNATS Qoo Outwash deposited by older ice--Even-surfaced,
gently sloping, long, narrow deposit of uncon-
L 0al  ALLUVIUM (HOLOCENE)--Stream-deposited, unconsoli- solidated, well bedded and well sorted silt,
i . dated silt, sand, and gravel. Commonly forms sand, gravel, and cobbles. Clasts range in
-~ the floor of the major stream vallevs, as well shape from subrounded to well rounded with most
L as of the now-abandoned meltwater channels of being well rounded. In general, about 75 per-
, former glaciers. Locally includes small de- cent of unit is composed of clasts that range
posits of colluvium and other mass-wasting in size from about 5 mm to about 76 mm (1/4-3
debris. Overlies and normallv masks outwash in.); about 15 percent consists of a fine to
sand and gravel deposited bv meltwaters of the coarse sand with included small pebbles as much
‘ wasting glaciers as 5 mm; and the remaining 10 percent is fine
Of ALLUVIAL FAN (HOLOCENE)--Small, moderatelv sloping, silt and clay. Tan quartzite and sandstone
deposit of poorly sorted silt, sand, gravel, predominate; other prominent types include
cobbles, and boulders at the mouths of small green, gray, and purple argillite. Outwash
gullies formed by south-flowing meltwaters derived
A3 O¢l  COLILUVIUM (HOLOCENE AND PLEISTOCENE)--Small, hum- chiefly from the waste of a trunk glacier which
mockv deposit of unsorted debris that has slid occupied much of Clearwater Valley. Salmon,
\ down vallev sides and now partlyv fills vallev Elbow, and Harpers Lakes, plus undrained de-
% & - < ¥€ Ode  DELTA (HOLOCENE AND PLEISTOCENE)--Small, gentlv pressions in this outwash plain, were formed
AN . °’%, ] 2 sloping, cone-shaped, even-surfaced deposit when buried ice blocks melted and permitted
: = ] £ of semiconsolidated silt, sand, and gravel the overlying sand and gravel to collapse into
\’\ N ’ v O¢  EARTHFLOW (HOLOCENE AND PLEISTOCENE)--Small, fan- the resulting voids
, : shaped mass of semiconsol idated soil and till. Qofo Outwash fan deposited by older ice--Even-surfaced,
. : Claveyv matrix gently sloping, cone-shaped deposit of uncon-
. 3 01 LANDSLIDE (HOLOCENE AND PLEISTOCENE)--Lobate, hum- solidated, moderately sorted silt, sand, gravel,
S mockv mass of small slump blocks forming a cobbles, and boulders. Probably formed when
- heterogeneous mixture of soil, till, and bedrock outwash waters flowing southeastward in
SHor U Ot TFRRACE DEPOSITS (HOLOCENE AND PLEISTOGENE) --Uncon- Blanchard Creek discharged into glacial
‘s solidated, well sorted silt, sand, gravel, and Blackfoot River
W, s cobbles in cusp-1ike embavments along the lewer Oto Till deposited by older ice--Over most of the
. . reaches of the Clearwater River. C(Clasts are area forms a hummocky moraine marked by elon-
. T well rounded. Tan quartzite and sandstone gate drumlins and narrow linear valleys that
P clasts predominate; other prominent tvpes in- trend about S. 60° E. In places forms a thin
oo : clude green, grav, and purple argillite. These to thick, smooth and unbroken veneer over bed-
- deposits, 3-5 m (10-15 ft) thick, and 5-6 m rock. Consists of an unsorted mixture of
b i = (15-20 ft) above the vallev bottoms, are dis- gravel, cobbles, and boulders in a light-brown
J Ve, sected relicts of a once-continuous stream to brown moderately compact clavev and silty
& A, deposit which partly filled the Clearwater matrix. Locallyv matrix becomes somewhat sandv.
3 Sl Vallev Very coarse with manv large angular clasts and
. PINEDALE GLACIATION (PLEISTOCENE) boulders. Clasts range from angular to rounded
Nico ice-contact deposit of older ice--Small, irregu- with most of the smaller ones being very angu-
V- . lar-shaped deposit of silt, sand, and gravel. lar. Sizes range from 0.5 to 35 em (1/8-14 in.);
. Clasts range from subrounded to well rounded; most are in the range 1-5 em (1/2-2 in.). Purple
i . most are well rounded. Tan quartsite and clasts predominate; other prominent types include
= . sandstone clasts predominate; other prominent gray and green argillite, and tan quartzite and
xr . tvpes include green, gray, and purple argil- sandstone. Most boulders sre angular to sub-
- k lite. Formed in contact with wasting ice rounded and range in sige from 25 to 30 cm (10-
e Neo Esker deposited bv older ige--Sinuous, narrow, 12 in.). Large blacial erratics are common;
. steep-sided, hummockv ridge of unconselidated some @are as much as 5 m (15 ft) across. Locally
= J e a silt, sand, and gravel. Ridge rises 4-8 m a few small slumps are on Steep unstable slopes.
/\‘/ . - e f (15-25 ft) above adjacent surface. (rest ranges General alinement of the drumlins suggests that
= 2 Ioe in width from 2 to 8 m (J3-25 ft). Many well the ice flowed southeastward across the bread
. o Sm— \\\_—:fl4’/’_j>- rounded cobbles and a few rounded boulders 0.6~ valley now occupied by the Clearwater River.
S ' aa’ Ky Il m (2-3 ft) in diameter. Clasts range in shape Presumably melt of buried remmants of this ice
. al " from subangular to well runded; most are well are responsible for the kettle lakes and other
rounded. Tan quartzite and sandstone clasts undrained depressions that break the surface of
\\ predominate; other prominent tvpes include green, the outwash on both sides of Clearwater River
\\ grav, and purple argillite. Formed bv a sub- Otor Rubble from till deposited by older ice--Thin,
wpoo N glacial stream beneath a stagnant, wasting ice discontinuous veneer and rubble derived from
\\~ mass widespread erosion of till of the older ice
, 0lo Lacustrine deposit of older ice--Broad, even- leaving bedrock widely exposed; few scattered
\\. & surfaced deposit of light-brown, well bedded, erratics. FElsewhere the till forms small
and well seorted lacustrine silt. Formed when patches of irregular shape and thickness. In
\ eastward-flowing ancestral Blanchard Creek was general, the upper contact marks the highest
impounded behind outwash limit of the till patches
s ‘\\ h et Ok to Kame terrace deposited by alder ice--Elongate, pib OLDER BEDROCK OF BELT SUPERGROUP, UNDIVIDED
\ g narrow, irregular- te even-surfaced, terracelike (PRECAMBRIAN) --Consists of vari,us units of the
r deposit of light-brown to brown unconsolidated Belt Supergroup, chiefly the Snowslip (argil-
\\ s o V7, 4 silt, sand, and gravel. C(Clasts range in shape lite ?“d sandstone), Shepard (arg?llite and
cAfor 4%¢bf from subrounded to well rounded; most are well dolomite), and Mount Shields (argillite and
N a1 e rounded. Few rounded boulders scattered through sandstone) Formations. These are bright units
: M7 : deposit. Tan quartzite and sandstone clasts in varying shades of purple, maroon, green,
Base Trom U'.S. Gomlogical Surpvey, 1945, Genlsey by By 7. Witknd, 1975. Teades of predominate; other prnm§nvnt tvpes include green, tan, and gray
U.S. Genlogical Survey faults from unpublished maps bv Jj. E. Harrisom & i ?“q Posiphe acgiiliiian. NedeacSie We!l :
; sorted; in general, about 65 percent of unit is
OPEN FILE REPORT P BUNEGY 08 Luglitey S0y, aad M. R GG composad of clasts that range in size from about
This map is preliminary and has not (east of highwav), both of the U.S. Geological 3 mz . ahewe 18 s G083 ?n j s ;hout S
; ; P . Survev ’ L Dt
Been, aditad ar reviewe SRR (S ' consists of a4 fine to coarse sand with included
with Geological Survey standards or ' ‘ small pebbles as much #s 5 mm; and the remain-
B ik deidt §r - Wiy O paas e MELE. Ny ieSeitefiened e CONTACT--Approximatelv located or inferred. In many

#and poeckets of uncensolidated light-brown sand,

laces h d debri
some as much as 30 m (100 ft) long and 6 m (20 FARGS Speinall Shmdiaivil by QB oF diN

toliage
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15 percent silt. Formed bv mel twaters between - e s .
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