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MAJOR STRUCTURAL FEATURES

114°00° : 113°00" o BRITISH SEQUENCE OF MAP UNITS zone of Rezak, 1957) that separates the upper and middle parts of the Hel- Upper laminated argillite member—Medium-gray argillite that contains pla-

4%;2'0 : M e 33 O L it sl B grmore e e ena. Commonly displays sedimentary cycles, 6-50 ft thick, that in eastern I;I;r laminae and thi% planar beds of light- andgdagk—gsr;ay silty argillite. Alrt’er- The western part of the Cut Bank 1°x2° quadrangle contains a mosaic of structural
i N e e s e sequpences e exposures have a clastic bed at the base, stromatolitic and oolitic beds in the nating light and dark layers, 0.05-0.3 in. thick, give lined or banded domains bounded by Late Cretaceous and early Tertiary thrust faults and Tertiary listric normal
Ypr.JE Cut Bank illustrated in this diagram.] middle, and dolomite at the top (Eby, 1977). Abundance of stromatolites and appearance. Dark-gray silty argillite contains discontinuous laminae of car- faults (fig. 1). The two most complex domains are the Montana disturbed belt and the et
b - ) N ’ oolites decreases rapidly to the west and south where cycles are still well bonaceous matter and iron sulfide (mostly pyrrhotite, but locally pyrite). Iron plate of the Lewis thrust fault in Glacier National Park. A map scale of 1:250,000 can display

, 5 roH:Wién, Schopl-4 “ang MONTANA Qal ‘ - Holocene defined but change to a clastic bed at the base, a middle unit of silty dolomite sulfide weathers to give rusty appearance to outcrops. Randomly oriented only gross generalities of the intricate folds and faults in parts of these blocks. Southwest of the
g ™ “Ranth ; ——— Qs QUATERNARY containing pods and ribbons of calcite, and an upper unit of dense, chon- biotite porphyroblasts except in Glacier National Park. In the park, upper Blacktail fault are a series of west-facing major listric normal faults (Roosevelt, South Fork, and
e Fog e Pleistocene choidal-fracturing dolomite. Rests on laminated green argillite beds of the part contains thin lenticular beds and pods of calcareous and dolomitic silty unnamed fault on west side of Swan Range) that bound blocks that contain three repetitions of
o Unc§ﬁformity Empire Formation. Formation changes thickness rapidly across the various argillite. Maximum thickness of about 3,500 ft exposed near head of much of the Belt stratigraphic section (map and fig. 2). Some of these faults combine with
5 Oligocene structural blocks in the map area (fig. 2), ranging from about 1,200 ft in McDonald Lake in Glacier National Park. Base not exposed east-dipping normal faults to form a graben (the Kishenehn basin) filled by Tertiary sedimentary
T } and }TERTIARY southeastern Glacier National Park to about 7,000 ft in the Swan Range Altyn Formation (Middle Proterozoic)—Occurs only on east side of Glacier rocks. Some segments of thrust faults were reactivated to serve as Tertiary normal-fault sur-
— Eocene Empire Formation (Middle Proterozoic)—Thinly laminated, dark-green and National Park. Predominantly interbedded white to light-gray to black dolo- faces, and where these segments are known or inferred a double-barbed movement symbol is
Unconformity light—green dolomitic argillite and silty argillite or siltite. Laminae mostly wavy mite, dolomitic arenite, and cross-laminated arenite. Stromatolites common. shown in cross section B-B' to indicate eastward thrust movement overprinted by later
Upper and discontinuous although some are even parallel. Fluid-escape structures Probably intertongues with Prichard transition member to west. Thickness westward normal fault movement.
Cretaceous are characteristic, and horizontal pods of white or pink calcite are particularly about 1.200 ft
Unconformity CRETACEOUS abundant in upper part. Ripple marks, syneresis cracks, and mud chips com- Waterton Formation (Middle Proterozoic)—Present only in northeastern Gla-
INDEX SHOWING LOCATION OF MAP AREA Lower mon in places. Lower part contains white dolomitic quartzarenite beds as cier National Park where formation is truncated by Lewis thrust fault. Pre- MONTANA DISTURBED BELT
: Cretaceous . thick as 10 f_t- Pyrite cubes common in ugite carbonate-rich str.ata, and a few dominantly gray to tan dolomite and dark-gray to bluish-gray limestone. Fold and thrust structures in the Montana disturbed belt have been generalized from geo-
HEADE 1l2°30 Upper and Middle | /0 ) oqr exposures dls'pl.ay stratabound copper minerals. A few purple interlaminated Minor dolomitic siltite and arenite. Chert nodules or layers and stromatolites logic maps at 1:125,000 scale by Mudge and Earhart (1983, 1991). A series of cross sections
s S 24 - . Jurassic argllh.te arld. siltite beds commonly occur near base and at plaCeS near middle common. Maximum thickness exposed above Lewis thrust is about 800 ft in those reports’ jnterpreted from surface geology and various oil company bore holes’ shows
Unconformity of unit. Thlcl.mess a_bout 500 ft ) . : ; ] Lower Belt rocks, undivided (Middle Proterozoic)—Shown only in cross sec- the intensely deformed and displaced Cambrian through Cretaceous rocks in thrust plates
= Upper and Lower MISSISSIPPIAN Spokane Formation (Middle Proterozoic)—Three lithologic units are found.m tion B-B' to indicate inferred rocks of the lower Belt that are not exposed. above Early Proterozoic crystalline basement. The interpretation shows shingled and folded
~ Mississippian most areas. The upper {n'ember h.as. beds a few feet to ! few tens Of feet thick May include Prichard, Altyn; or Waterton Formations strata in our map area above a basal surface of detachment at the basement-Cambrian uncon-
Upper and Middle \ heuoniaN of laminated, green argillite and siltite that alternate with much thicker beds Basement rocks (Early Proterozoic?)—Shown only in cross sections to indicate formity. The basal thrust rises gently eastward and eventually breaks out above flat-lying Cre-
Devonian of purple, lammated'argll.hte and siltite. Dolomitic cement is common as are inferred crystalline rocks of uncertain character and pre-Belt age taceous and older strata several miles east of the map area. Fritts and Klipping (1987)
Unconformity ripple m'flrks, mud chips, desiccation cracks, ﬂu@-escape structures, presented a similar interpretation but added, on the basis of seismic data, a duplex (the Living-
Upper and Middle } CAMBRIAN bza.ll-and—p;ll'ow structures, gnd ﬂute. casts. Beds a .few inches to a few feet stone duplex) contained within the rocks between the basal surface of detachment (floor thrust)
Cambrian _tthk of V}’hlte, rounded grains forming medium-grained, crossbedded quartz- Contact—Dotted where concealed and the overlying Lewis thrust fault (roof thrust) at the south end of Glacier National Park.
y ite that displays mud chips and balls on cross strata are abundant in northern
Unconformity LATE AND part of map area but decrease rapidly in both number and thickness in south- Faults—Dotted where concealed
} MIDDLE ern and western parts. The middle member is predominantly pink to pur- —A———  Thrust fault—Sawteeth on upper plate LEWIS ALLOCHTHON AND LEWIS THRUST FAULT
= = PROTEROZOIC ple-gray, very fine grained, feldspathic quartzite or coarse siltite that has The Lewis thrust fault skirts the eastern edge of Glacier National Park and places Middle
planar lamination or long tabular cross lamination. Interbeds of purple argil- —L——  High-angle, normal or tear fault—Bar and ball on downthrown side Proterozoic Belt Supergroup rocks over Phanerozoic rocks of the Montana disturbed belt. The
lite are common. The lower member is similar to the upper member but has » : Lewis allochthon, defined as the structural block in Glacier National Park between the Flathead
more purple argillitic beds, is more dolomitic, and has scattered iron-carbon- ————  Reverse fault—Hachures on upthrown side and Blacktail normal faults on the west and the trace of the Lewis thrust fault on the east, is
ate specks and cement. The Spokane changes facies eastward and north- St ; ; : G et internally thrust faulted and folded. Detailed interpretations of the complexities and kinematics
ward where abundance of distinctive white, rounded-grain quartzite has been Fault in o scelon e e arrows indicate movement dlrectlor} of of the structures, particularly in the southeastern part of the park, have been published by Davis
Missoula used arbitrarily to define the laterally equivalent Grinnell Formation. Maxi- the faulf's hanging wall relative to its footwall in plane of cross section; and Jardine (1984), Hudec and Davis (1989), and Yin and others (1989). In general, these
Group mum thickness of the Spokane is about 4,500 ft in the Swan Range, but the double—l(ojagbed azlrorl/s inghicate o dlstlgci perlozds of moveéngp t_ﬁéSt ), interpretations suggest a series of duplexes (cross section B-B). The intensity of shearing
unit thins to about 1,700 ft in northern exposures (fig. 2) eastward-directed thrust movement and later (2), westward-directed nor- within the Lewis allochthon may result from deformation in a relatively thin, flat-lying, and
Grinnell Formation (Middle Proterozoic)—Term used in Glacier National Park mal fault.movement : LT ; : APy less-metamorphosed Belt section deposited near the eastern erosional edge of the old Belt
for the quartzarenite-rich lithofacies equivalent to the Spokane Formation. Folds—Showing trace of axial plane, direction of dip of limbs, and direction of basin. The style contrasts sharply with the widely spaced, listric, splayed thrusts without appar-
White, rounded-grain, crossbedded quartzarenite containing red argillite plunge. Approximately located ent duplexes in the thick, metamorphosed, and previously folded Belt strata to the west
. Belt MIDDLE chips and pellets forms about 60 percent of the formation and almost 100 —4'“3— Anticline (Harrison and others, 1992). :
Middle > Supergroup ( PROTEROZOIC percent of the upper part. Amount of quartzarenite decreases rapidly west- Y Oerhimell snticise The Lewis thrust is cut and dropped down about 16,000 ft to the west by the Flathead
Belt _ ward and southward (fig. 2). Red to purple laminated siltite, silty argillite, and fault in the north and the Blacktail fault and the Roosevelt fault zone (cross section B-B) in the
carbonate argillite form interbeds that make up most of the remainder of the unit. Argil- _‘__X_ Syncline south. Farther west the Lewis thrust is folded above two duplexes, the Flathead and Swan,
] litic beds generally have even-parallel Iaminatior}, and couplets of argillite and identified on seismic lines by Fritts and Klipping (1987). There, the basal décollement serves
Pc{;avalh Slltl'fe dlsplay'rlpp.Ie marks, mud cracks, and ﬂgld—escapg structures. Grades —Y——  Overturned syncline as the floor thrust and the Lewis as the roof thrust. Our cross section BB’ incorporates that
1o by interlayering into the Appekunny Formation. Thickness ranges from interpretation and shows these duplexes with the approximate widths and depths calculated by
; ’ about 1,700 to 2,600 ft —4—5—— Monoclinal fold, looking down plunge Fritts and Klipping.
\potholes Appekunny Formation (Middle Proterozoic)—Predominantly bright-green to 3
Sl olive argillite interbedded and interlaminated with laminated olive siltite and — — —— Bedding and fault formlines—Shown in cross sections only
L Lotwer gray pyritic quartzarenite that weathers brown. Lower part contains maroon Skl andidin of beds BLACKTAIL-ROOSEVELT FAULT ZONE
Belt argillite and sxltlte.h : Ca;n bfggl;lded into five mfogmal r;lerlnbers ncrll Glacll(er 30 Inclined > Highly faulted Belt strata in the zone between the Blacktail fault and the Middle Fork of the
Natlor;?l Pﬁrk (W 111313 3» ). VaHQ‘éS members display mu q cra? = Flathead River within the area labeled Roosevelt fault zone on cross section B-B' are inter-
. o/ = mud-c 113 ﬁ]]recaa’ oa Rstructures, ‘ o i)elscapi\l strulgtures, at Gal v Bl Vertical preted as having been caught up in a series of listric normal Tertiary faults that tail into the basal
Unconformity chotl.Jr-ar} F; ksglJtCMres. SStfnltln:ton oia ‘t% (l)3n' htyré Formattlion f(n ?;‘er décollement and show thousands of feet of down-to-the-west displacement (cross section B-B)).
= - } EARLY erlr(l)élear toagou‘il \:zsptavrvehne rz un(igt rigguifj“z;ls ) rl(;k?xrnn 0;}'22 ‘;r;esrf;ille‘%r; ® Horizontal Conjugate faults in and adjacent to the Flathead River form a graben immediately west of the
PROTEROZOIC(?) Fhthe iRt an characteri;:gz: i bot}l?p - ekﬁnn gnd it o . Roosevelt fault zone between the Livingstone and Flathead duplexes as a result of extension in
MZX it cgkness e pp \Y ; Overturne the Lewis thrust plate. The inferred Middle Fork thrust fault is dropped into the graben then
Al gt e i diciitod (Middls: Poot . lifted above topography east of the westernmost fault in the Roosevelt fault zone (cross section
ppexunny and Frichard Formations, tplalbalaly (Middle Pro erozonc)f B-BY); thus the trace of the Middle Fork thrust fault is not exposed.
Shown only in southwestern part of Glacier National Park where map data is
DESCRIPTION OF MAP UNITS insufficient at most places to subdivide the unit. Consists of a few hundred
: feet of the upper part of the Appekunny (Yap) underlain by about 1,000 ft of NOTES ON BEDROCK GEOLOGY ‘ FLATHEAD RANGE AND SWAN RANGE BLOCKS
Qal Alluvial d{eposits (Holocene)—Gravel, sand, silt, and clay in flood plains and low the Prichard’s transition member (Ypt) and about 4,000 ft of the Prichard’s The principal purpose of this presentation of the western part of the Cut Bank 1°x2° These relatively uniform east-dipping Belt strata form two faulted major packages or
terraces along present drainages. Includes alluvial fans upper laminated argillite member (Ypu) whose base is not exposed quadrangle is to help complete 1:250,000-scale geologic maps of Belt terrane—a project blocks that consist of repetitions of Prichard through Mount Shields strata. Thickness an d

Qs Landslide deposits (Holocene and Pleistocene)—Includes large rock slumps,

flow, and slides. Generally consists of angular blocks of bedrock in a finer

grained matrix; mixed at places with glacial debris. Most abundant on slopes
topographically below trace of Lewis thrust fault on east and south sides of

Ermesern Glacier National Park (Carrara, 1990)

Qg | Glacial and fluvioglacial deposits (Pleistocene)—Includes fill (in ground, end,

; ; and ablation moraines), outwash, and other fluvioglacial deposits from both
continental and mountain glaciers. Includes eskers at a few places in Glacier
National Park (Carrara, 1990)

Kishenehn Formation (Oligocene and Eocene)—Conglomerate, sandstone,
siltstone, marlstone, oil shale, and coal deposited in the Kishenehn basin.
About 3,800 ft thick in the valley of the Middle Fork of the Flathead River in
central part of map area (Whipple, 1992)

Upper Cretaceous rocks, undivided—Mainly dark-gray mudstone of the Marias
River Shale as described by Mudge and Earhart (1983). May include the
Horsethief Sandstone and St. Mary River Formation at northeast edge of

: Glacier National Park. At least 1,500 ft thick

Kl Lower Cretaceous rocks, undivided—Predominantly gray to olive mudstone
and gray sandstone interbedded with some limestone. Includes the Blackleaf,
Kootenai, and Mount Pablo Formations as mapped and described by Mudge
and Earhart (1983). Thickness about 2,200 ft

Mourit Pablo Formation (Lower Cretaceous), Morrison Formation (Upper
dJurassic), and Ellis Group (Upper and Middle Jurassic), undi-
vided—Includes siltstone, sandstone, and shale accompanied by minor lime-
stone and thin conglomerate at base of some members as mapped and
described by Mudge and Earhart (1983). About 1,500 ft thick

Mesozoic sedimentary rocks, undivided—Shown only in cross section B-B',
Probably at least includes Cretaceous and Jurassic strata mapped by Mudge
and Earhart (1983) at southeast end of Glacier National Park where
Mesozoic rocks are overridden by the Lewis thrust fault

Madison Group (Upper and Lower Mississippian)}—Upper part is the Castle
Reef Dolomite and lower part is the Allan Mountain Limestone as mapped
and described by Mudge and Earhart (1983). About 1,200 ft thick

Three Forks (Upper Devonian), Jefferson (Upper Devonian), and Maywood

and shale above a basal sandstone. In Montana disturbed belt, includes (in
descending order): Devils Glen Dolomite (Upper Cambrian), Switchback

Shale (Upper and Middle Cambrian), and Steamboat Limestone, Pentagon or numbers
Shale, Pagoda Limestone, Dearborn Limestone, Damnation Limestone, Argillite and (or) siltite; shale — Thrust fault at base of exposed
Gordon Shale, and Flathead Sandstone (Middle Cambrian) (Mudge and Ear- Red section
hart, 1983). Only lower three or four formations exposed unconformably N N Stromatolites
above Belt rocks in southern part of map area. Maximum exposed thickness Purple
about 1,000 ft Z 2 Slump folds
Paleozoic sedimentary rocks, undivided—Shown only in cross section B-B'. Green
o 0  Salt casts

Probably includes Mississippian, Devonian, and Cambrian strata as mapped
by Mudge and Earhart (1983) south of Glacier National Park

Mafic sills and dikes (Late and Middle Proterozoic)—Dioritic to gabbroic rocks
that commonly show alteration of mafic minerals to calcite, epidote, clinozo-

114°

Prichard Formation, undivided (Middle Proterozoic)—Shown only in cross

sections to indicate inferred rocks of the Prichard that are not exposed but
are known from the Kalispell 1°x2° quadrangle to the west (Harrison and
others, 1992)

Transition member—Generally consists of three units: a basal unit of

medium-gray blocky-weathering siltite and minor quartzite, a middle unit of
interlaminated light- and dark-gray siltite and argillite, and an upper unit sim-
ilar to the middle but containing interbeds of light-olive-gray siltite and
quartzite similar to those in the overlying Appekunny Formation. These
three units are present nearly everywhere, but their relative proportions vary
from place to place. Laminae are wavy to lenticular; scour-and-fill struc-
tures, fluid-escape structures, and syneresis cracks are common. Iron sulfide
weathers to give rusty aspect to many outcrops. Randomly oriented biotite
porphyroblasts common, particularly near top, in all but easternmost expo-
sures. Calcareous siltite and argillite beds, some in the middle but most in
the upper unit, make up a small part of the member. Contains some stro-
matolitic beds in Glacier National Park. Probably intertongues with Altyn
Formation to east (fig. 2). Basal contact is sharp. Thickness about 2,000 ft

begun by the U.S. Geological Survey in 1970. This map has Béén compiled largely from
recent studies at scales of 1:100,000 or 1:250,000, but includes some new reconnaissance
mapping in previously unmapped parts of the Swan and Flathead Ranges (see “Index to
sources of geologic data”).

Descriptions of rock units are generally brief and have been condensed from more exten-
sive descriptions presented by Whipple (1992) for Glacier National Park and by Mudge and
Earhart (1983, 1991) for areas south of the park. Many of the rock units and their facies
changes are also described and discussed in text accompanying the Kalispell 1°x2° quadrangle
(Harrison and others, 1992), which is just west of the Cut Bank quadrangle.

Stratigraphic units in the Belt Supergroup that are unique to northeastern Belt terrane and
crop out in the map area are (in descending stratigraphic order): the Grinnel, Appekunny,
Altyn, and Waterton Formations. These and other stratigraphically higher easternmost facies
of Belt rocks show stratigraphic and sedimentary features that are rare in the main Belt basin
and include obvious unconformities, rapid facies changes, and large thickness changes over rel-
atively short distances. Although tectonic shortening on Late Cretaceous and early Tertiary
thrust faults accounts for a small part of the apparent facies and thickness changes, most of the
lithologic changes occur within a single structural block and are the result of shallow-water
sedimentation on a continental shelf.

facies variations across the South Fork normal fault, which repeats the section, are modest.
Thrust faults (the Hungry Horse and Middle Fork thrust faults) are inferred in these blocks
because of: (1) steepening of some strata as they approach the sole of the inferred thrust plate
and (2) local thrust splays that are mappable above the Hungry Horse and Middle Fork thrusts
(near southwest corner of map area). Tectonic shortening on these thrusts also helps account
for apparent facies changes and sudden eastward thinning as determined from surface expo-
sures of some Belt formations, particularly the Helena. Both the inferred Cretaceous thrust
faults and the later Tertiary extension faults are interpreted to sole into the Lewis thrust at
depth.

KISHENEHN BASIN

The southern end of a Tertiary graben (Kishenehn basin) is exposed in the west-central
part of the map area (fig. 1). The basin extends northward along the North Fork of the Flat-
head River into Canada. The graben is filled by the Kishenehn Formation of Eocene and Oli-
gocene age (Constenius and Dyni, 1983). Outcrops of the Tertiary rocks are largely covered
by Pleistocene glacial debris.
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Geology in Swan Range and part of Flathead Range
by J.E. Harrison, assisted by J.P. Harrison, 1987-1991

maintain approximately the same stratigraphic position. Locally, they cut

across the section at a low angle or, rarely, cut steeply across section to form

dikes. Intruded in map area probably at about 1,000 Ma, or 800 Ma, or both
, (Harrison, 1972)

_ Yar Garnet Range Formation (Middle Proterozoic)—Gray to olive, micaceous siltite
to quartzarenite interlaminated or interbedded with gray-green, micaceous,
argillitic siltite. Occurs only in small exposures at south edge of map area
beneath Cambrian unconformity. Maxirhum thickness of remnant about

jecti 5 0 5 10 15 20 75 MILES :
TR e e g — — == e ! [ — ] Edited by Alessandro J. Donatich 500 ft
. i Color design by Denny Welp McNamara Formation (Middle Proterozoic)—Predominantly grayish-green,
5 0 5 10 15 2 = N Graphics design by Patricia L. Wilber interbedded and interlaminated argillite and siltite that contain thin chert lam-
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science for a changing world

\\\ of the geometry and kinematics of the Lewis alloch- scale 1:125,000. ern part of map area by an unconformity that separates the Shepard from
j\\ thon, St. Mary Lake to Yellow Mountain, Glacier 1991, Geologic map of the Bob Marshall and the underlying Purcell Lava. Shepard thickness ranges from about 700 ft in
e Q’o National Park, Montana, in McBane, J.D., and Gar- Great Bear Wildernesses and adjacgnt study areas, Glacier National Park to about 2,700 ft in the Swan Range in southwestern
/ \o"é, rison, P.B., eds., Northwestern Montana and adja- northwestern Montana: U.S. Geological Survey Mis- part of map area (fig. 2)
: \< cent Canada: Montana Geological Society cellaneous Investigations Series Map 1-2181, scale Purcell Lavgl(Ml:ddle PrOte;oglOi(i()_bExpl‘osefd only in ncim}f::lstembparlt Offfrinap
Guidebook, 1984 Field Conference and Symposium, 1:125,000. area. Black to greenish-black basalt of continental alkaline basalt affinity
./ \% " . . p. 201-209. v Rezak, Richard, 1957, Stromatolites of the Belt Series isn iMcGims?tyh, t%1985)- Multiltolef ilgwsunits,IFOrFrlmonltsg 5-10 ft thmf, tt}?ats inter- Ybo
) INDEX TO SOURCES OF GEOLOGIC DATA Eby, D.E., 1977, Sedimentation and early diagenesis Glac1er.Natlona1 Park and ylmmty, Montana: U.S. sﬁn%lfd‘ghe a?fclillggf:nzztiii)r?s Ceanr;)c;“iisixlzlijdegrin}ca lt(lj'lr: (::’ Sell?tar‘a e et now
7 within eastern portions of the “middle Belt carbon- Geological Survey Professional Paper 294-D, p. 2 Jgkelie i ; : plotlee DadiSHIMosiareas,
\3, SOURCES OF GEOLOGIC DATA ate interval,” Belt Supergroup (Precambrian), west- 127-154. : Uppeé ITa.r(s 1ls mgl‘uplg l)lasglt f}? i, ﬁni[g.ramedﬂl & thfrlr li)wer parts and
i ' ern Montana: Stony Brook, N.Y., State Uni- Whipple, J.W., compiler, 1992, Geologic map of Glacier amygda'oidal and vesicular in their upper parts; ropy low structures cap many
) : Yy : ¢ : flow units. Middle part is flow units that have indistinct contacts and
At A\ 1. Whipple (1992); Carrara (1990) versity of New York at Stony Brook Ph. D. thesis, National Park, Montana: U.S. Geological Survey : o ; ; o
%fb %%, \% 2. Harrison, J.E., U.S. Geological Survey unpublished mapping 504 p , Miscellareons Tnvestigations Serios Map 1-1508-F. ﬁne;g_rallned ?frghyrl)htc = Lcwar part lstﬂlovy urnés that are O{Jorl(ojh}sl{rlﬁlc,
. % % 3. Mudos and Eathart (1983 : . i ; contain long (1-2 in.) tabular plagioclase crystals in a fine-grained and highly iyt
, 6&0' : N 4. Mudge and Earhart E1991; Fritts, S.G., and Klipping, R.S., 1987, Belt basin needs y sclalelelo0,0goj . SN 588 Shshena altered groundmass, and are locally pillowed. Maximum thicknessabout200%t | | EEmgesy - TN Ye
T S, \\ further exploration: Oil and Gas Journal, October 5, Whipple, ! W., an 2o n?‘iﬁ’ Sl - Ld gr?\l/[)_ dy Snowslip Formation (Middle Proterozoic)}—Type section of the Snowslip For- 4 e ) T ——— N7
Ust & & 1987, p. 93-95. : and l1thocorre'1atlon of the Snowslip orrpatlon ( ia- mation (Childers, 1963) is on the south spur of Mount Shields in the southern
N &,90620 \ Harrison, J.E., 1972, Precambrian Belt basin of north- dle Proterozoic Belt Supergroup), Glacier Natlonfil part of Glacier National Park. Detailed study of the Snowslip by Whipple and
2 R O,?q \ CONVERSION FACTORS western United States—Its geometry, sedimentation, Park, Montana: U.S. Geological Survey Bulletin Johnson (1988) in the park has led to recognition of six informal members SR
5 ’970(0 \ Martinly By e and copper occurrences: Geological Society of . 1833, 30 p. ks e that can be cor.related over at leasj[ thg 1,000 m# of the park. The Snowslip
» \ : America Bulletin, v. 83, no. 3, p. 1215-1240. Yin, An, Kelty, TK., and Davis, G. i 1 LUPIEX generally consists of two alternating intervals that are each one hundred to
| inches (in.) 2.54 centimeters (cm) Harrison, J.E., Cressman, E.R., and Whipple, J.W., 1992, development and abandonment durmlg evolll\,}tlon o§ several hundred feet thick. One interval consists of thinly laminated, red to %\é
g . : 2 art feet (ft) 0.3048 meters (m) Geologic and structure maps of the Kalispell 1°x2° the Lewis thrust system, southern Glacier Nationa purple argillite and siltite interbedded with thinly laminated green argillite and Z. \SGS LIBRARY - RESTON
Figure 1. Sketch map showing faults thgt blc{nilzd ZIE ajor;tructlural Uluelin i the western miles (mi) 1.609 kilometers (km) quadragngle, Montana, arEj Alberta and British Park, Montana: Geology, v. 17, p. 806-810. siltite. The other interval consists of couplets of greenish-gray siltite and olive d:\ “m""m”m’,mmm
of the Cut Bank 1°x2° quadrangle. argillite. Within both intervals are beds of stromatolites, arenite, and carbon- e
ate as layers or cement; certain characteristics of these carbonate and arenite = 3 1818 00265821 7
interbeds help to distinguish the various members of the Snowslip (Whipple 5 "?’ i
and Johnson, 1988). Small-scale sedimentary structures include mud cracks, - c(,\
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: ‘ 9 (particularly in the arenite beds), and flat-pebble conglomerate. Sharply over- G
lies Helena Formation. The Snowslip and its members generally thin to the
NORTHWESTERN MONT AN A north and thicken to the west across depositional strike. Ranges in thickness a8
from about 1,200 ft in the north to about 4,000 ft in the Swan Range to the
C s Ay liss at radeinames i this publication s for Helefl(;ugcln('ftir?a%i)on (Middle Proterozoic)—The most carbonate-rich formation in inan i
Omplled by descriptive purposes only and does not imply the Bali ot bundant beds of dolomite. st toliti m D/ZOO
s . Wh- l d Davi d J. Li dk bl e oL ocﬁitice limlggrglreougﬁd ?r?o?alﬁoaotlﬁn I;rqlestcemse Oanc(i) (zirglloerﬁiig Orgsdo llel(s:s(e): Figure 2. Lithologic and stratigraphic columns for various areas of the Cut Bank quadrangle. Columns are composites for various ~ L T
e v : ! : i ; :
‘{ U J aCk E. HamSOn, J ames W. 1pple, an avl . Ll e Foaaldhy U8, Bl vy fortaiy Semuias amounts of quartzarenite and black argillite. In Glacier National Park con- structural blocks or parts of them. NEGNP, northeast Glacier National Park; NWGNP, northwest Glacier National Park; I "II I”I'I'II'“H H Il” Hl IN
@ Printed on recycled paper : 1998 Box 25286, Federal Center, Denver, CO 80225 tains an interval of stromatolitic limestone about 100 ft thick (the conophyton SGNP, southern Glacier National Park; SR, Swan Range; SEFR, southeast Flathead Range; MDB, Montana disturbed belt. NE, (;Z 59 3 9780607889673
¢
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inae and chips. Oolites, stromatolites, quartzarenite, and stratabound cooper
minerals present at places. Relatively thin red-bed sequences locally interbed-
ded in the green strata. Small-scale sedimentary features include ripple
marks, shrinkage cracks, scours, and crossbeds. Rests sharply on Bonner
Quartzite. About 4,000 ft thick

Bonner Quartzite (Middle Proterozoic)—Red to pink, micaceous, arkosic,
crossbedded, fine- to medium-grained quartzite containing red argillite inter-
clasts. Tabular and trough crossbeds and climbing ripple marks common.
Interbeds of red, laminated argillite and pink, planar-laminated siltite scat-
tered throughout unit. Rests in sharp contact on Mount Shields Formation.
Thickness ranges from about 800 to 1,200 ft

Mount Shields Formation (Middle Proterozoic)—Consists of a series of infor-
mal members similar to those seen to the west in the Kalispell 1°x2° quad-
rangle (Harrison and others, 1992) where six informal members are
described; sequence in the Cut Bank quadrangle is similar, but member 5 is
missing. Type section (Childers, 1963), about 2,550 ft thick, is between the
Blacktail and Roosevelt faults in southeast corner of Glacier National Park on
Mount Shields. Childers did not use the informal members subsequently
found to be widespread in the formation. Maximum thickness in map area
about 2,900 ft.

Uppermost unit in map area (member 6) is a thinly laminated, black argillite
and white or green siltite that commonly displays small-scale slump folds and
shrinkage cracks. Thickness about 200 ft. Conformably below is member 4,
which consists of blocky, green, dolomitic, silty argillite that shows paraliel-
laminated graded couplets. Foot-thick carbonate beds are scattered through-
out unit, as are rare salt casts. Thickness about 900 ft. Grades downward into
member 3, which is predominantly alternating red and green beds of inter-
laminated argillite and siltite. Mud chips, mud cracks, ripple marks, and
fluid-escape structures are common. Salt casts are abundant, particularly in
red beds. Thickness about 500 ft. Grades by interlayering, through a few tens
of feet, to member 2 below. Member 2 is pale-red, flat-laminated,
coarse-grained siltite to fine-grained quartzarenite that is blocky, feldspathic,
and dolomitic. Dolomite is in cement or in streaks and pods parallel to bed-
ding. Minor layers of red or green argillite. Red or buff stromatolites and
oolites in a zone of one or more beds at top. Thickness about 700 ft. Grades
downward into member 1. Member 1 is red to maroon, feldspathic quartza-
renite interbedded with red siltite. Siltite increases in abundance to east and
north. Red argillite beds and partings common between coarser grained beds.
Cross stratification, mud chips, and heavy-mineral streaks common. Rare
stromatolites. Thickness about 600 ft in southern part of map area

Shepard Formation (Middle Proterozoic)—Consists of a variety of rock types,
most of which are carbonate bearing or carbonate rich. The most character-
istic lithology is green to gray, dolomitic argillite and siltite in even-parallel to
wavy laminae that show graded couplets. This rock weathers into distinctive
orange-brown platy slabs. Common interbeds a few to a few tens of feet
thick include gray dolomitic limestone, stromatolites and oolites, laminated
green argillite, gray argillitic siltite, and white quartzarenite. All rock types
may contain pyrite cubes, small-scale wiggly calcite segregations (molar tooth
structure), horizontal carbonate pods, ripple marks, or mud cracks. Base of
unit is marked at places by shallow channels of quartzarenite, or in northwest-
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