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and brachiopod fragments. Lower part (Otter Formation) consists of silty

Belt Supergroup (Middle Proterozoic)

duplicate the formations in folds of the plate (figs. 2 and 3; cross sections B-B', C-C', and
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NS %T@a Q " B mudstone and very thin limestone, dolostone, and sparse dolomitic Yg Greyson Formation—In upper plate of Moors Mountain thrust fault D-D'). From Hogback Mountain to Middleman Mountain (secs. 2, 3, 11, 12, 13, 14, T. 12
. Qa | Holocene l sandstone beds; mudstone is pale greenish gray to olive gray; limestone, formation is siltite, argillitic siltite, argillite, and quartzite; olive gray’ light N., R. 1 W.), the recumbent folds are broken by opposing west- and east-dipping faults, with Billingsley, P.R., and Locke, Augustus, 1939, Structure of ore deposits in the continental
Q oo QUATERNARY dolostone, and sandstone are light brownish gray to olive gray; laminated greenish gray anci medium olive 7t o me diu’m dark gray; \:v cathers gr’ cenish the resulting geometry of a complex wedge zone (cross section B-B'). This wedge seems to framework: New York, American Institute of Mining and Metallurgical Engineers, 51 p.
QTg Pleistocene and very thin bedded; split shaly and flaggy. As shown in subsurface of the gray, pale oli\;e dusky yellow, and pale yellowish br O\A;l’l' in the Klippen of have served as a buttress, around which, on the southeast, carbonate beds of the Lodgepole Folk, R.L., 1962, Spectral subdivision of limestone types, in Ham, W.E., ed., Classification
Pliocene and northeast corner of the. quadrangle (crqss sectio.n B—B')., includes the lower the M oors M ou’ntain thrust pl7at e east of Hogback M ouniain weathers and Mission Canyon Limestopes were folded in ti.ght recunlqbent folds‘, attenuated, and . of cark?onate rocks—A symposium: American Association of Petroleum Geologists
Unconformity Miocene(?) part oflthe P?nnsylvaman Tyler Formation. Tl?lcl.mes.s is 230-335 m, generally olive gray, dark olive gray, and dark gray; even parallel, broken by thrust faults into thin sh.eets (cross sections C-C' and D—.D ). The st.ructur.es.m the Mem01r 1, p. 62-84. . .
TERTIARY locally including Late Cretaceous hornblende diorite sills (Khd) discontinuous wavy, and cross-laminae; contains very thin beds of silty fine- plate are arched as a result of folding subsequent to the thrust faulting and folding within the Harrison, J.E., and Reynolds, M.W., 1976, Western U.S. continental margin—A stable
Osb [ 7 } Oligocene Mbk Kibbey Formation (Upper Mississippian)—Siltstone, sandy siltstone, and grained quartzite ar*;d, in lower and upI; er middle parts, thin concretionary plate. Folded and imbricated Paleozoic rocks of the Avalanche Butte plate are in platform dominated by vertical tectonics in the late Precambrian: Geological Society of
J limestone, with limestone and dolostone breccia at base; yellowish gray; lenses of dolomitic and calcareous siltite; splits shaly and platy. stratigraphic continuity with broadly folded Upper Proterozoic rocks exposed east-southeast America Abstracts with Programs, v. 8, no. 6, p. 905.
Unconformity pale-grayish-red and grayish-red calcareous siltstone interbeds; subangular In upper plate of Hogback M ounta{n thrust fault (shown by diagonal of Avalanche Butte up plunge from the Hogback Mountain quadrangle (fig. 2). The plate Hobbs, S.W., Griggs, A.B., Wallace, R.E., and Campbell, A.B., 1965, Geology of the Coeur
= } Upper pebble§ and fragments of underlying Missi.ss.ippian. rocks in basal p.art; line pattern), formation is siltite and argillitic siltite containing scattered contfains thfe lowest ?tructural level of rock§ that has been thrulit over the southeast end of d’Alene District, Shoshone County, Idaho: U.S. Geological Survey Professional Paper
Khd Cretaceous sandy hrpestone beds are locally stror.natohtlc. Thickens eastward in lenses of brownish-gray very fine quartzite; medium gray and predominantly the frontal fold fand ault belt and the continental autochthon (fig. 2). . 478, 139 p. o .
Intrusive contacts \  CRETACEOUS . I?rogresswely l?wer thrust plates. Thickness 13?1—1.331.5 m . medium dark gray to dark gray; weathers olive gray, dark greenish gray, Tbe ne)ft higher .and younger struc.tural sequence, termed the Hogback Moufltam thrust Reyrlolds., M.W., 1977, Character and 51gr11f1.cance qf deformatlo.n at the east er?d of the
Lower Mm Mission Canyon Limestone (Upper and Lower Mississippian)—Limestone; and olive black; even parallel and discontinuous wavy parallel laminae; very plate, is the intermediate level in the Big Belt Mountains structural complex, and is exposed Lewis and Clark line, Montana: Geological Society of America Abstracts with
Kk } Cretaceous medium light to medium dark gray and light olive gray; weathers light gray, thin sets of gra;:l ed laminae; beds cut by thin quartz veins; local intensé across the northeast one-third of the quadrangle (fig. 2). The plate, bounded below by the Programs, v. 9, no. 6, p. 758-759.
Unconformity very light gray, and whitei locally dolomit.ic; scatter?d nodular beds and . small- and intermediate-s cai e folding associated with thrugting; splits shaly Hogback Mountain ‘Fhrust fault, is a faulted, detac‘hed recumbent‘ fold in which prev?ously 1979, Character and extent of basin-range faulting, western Montana and east- .
isolated nodules of brownish-gray chert; limestone is generally recrystallized and platy. developed folds are inverted!. Strata from the Middle Proterozoic Greyson Formation (Yg) central Idaho, in Newman, G.W., and Goode, H.D., eds., RMAG and UGA 1979 Basin
Jme } JURASSIC and fractured; coarsely crystalline; pressure solution surfaces common; Partial exposed thickness as much as 1,130 m to the Upper and Middle Mississippian Mission Canyon Limestone form the plate and are and Range Symposium: Denver, Colo., Rocky Mountain Association of Geologists, p.
Unconformit columns and pods of dissolution collapse breccia present in upper one- Yn Newland Formation—Calcareous argillite and c’alcareous siltite; limestone and thrust over an overturned succession of Upper Mississippian to Lower Cretaceous (Kootenai 185-193.
Yy third; thin bedded with local thin sets of cross-laminae; splits thick to arkosic sandstone intervals in uppermost part. Argillite and siltite are Formation) strata in the northeast corner of the quadrangle. Folds that trend northeast to Reynolds, M.W., and Close, T.J., 1984, Gates of the Mountains Wilderness and additions,
PPpq + PERMIAN massive; limestone pellets and fragments, oolites, and crinoid, brachiopod, medium gray and medium dark gray; weath er' pale grayish orange and east-northeast (step 1 of fig. 3, folds A, B, and C) seem to be the oldest folds in the Hogback Montana, in Marsh, S.P., Kropschot, S.J., and Dickinson, R.G., eds., Wilderness
and coral fossils and fossil fragments visible locally; thin bedded, local grayish orange; very thinly even paréll el laminated producing a varvelike Mountain thrust plate and are refolded in an east-verging recumbent syncline whose axial mineral potential: U.S. Geological Survey Professional Paper 1300, Volume 2, p.
Pa PENNSYLVANIAN currentfcro?s-bedc!ing; form§ cliffs. or rugged slopes. Thickness variable as a appearance on7 weathered surface; local very thin low-angle inclined j[race strikes northwest (crogs sections A—A', B-B', 'and D—D'f; fs:tep 2fof fig. 3 fold D). Thelc 705-708. . . f .
Unconformity result o <-je ormation and dlSS'O]L.lth.r’l, 1.335—46.0 m . laminae. Limestone is medium light gray and medium gray; weathers light mve.rted Grouse R}dg@ syncline (cross segtlon D-D; step 3 of fig. 3, fold C) is the largest o Reynolds, M.W., and Hays, W.H., in press, Gegloglc map of the Nelson qgadrangle, Ifew1s
MI Lodgepole Limestone (Lower Mississippian)—Limestone and interbedded and medium light gray; aphanocrystalline and very finely crystalline, locally the inverted folds in the recumbent syncline. The relatively linear trace of the Hogback and Clark County, Montana: U.S. Geological Survey Geologic Investigations Series
Mbu silty limestone and highly calcareous siltstone; medium light to medium dark silty; sparry calcite repiacem ent of some curved surfaces. and s cattéred to Mountain fault across the plunging inverted folds in the upper plate is evidence that the [-2774, scale 1:24,000.
o Y gray, liggt b;(?twnishdgraydto ytellowish grz?yi{ \i[veathlers lillght ‘glr]ay, very l‘ight‘lt corr{m on coarse calcite fills fractures; beds locally highly ;:ontorted and thrust lf)aul: posti_dates ;Ee earlies;[) foltding c;n the' tphla?tet and lmost 1’<t:>f dtl’flel(rjefolcling itn t:e Reynold‘s, MtW, lar‘:d tKliink‘OI:[))f, M.dD., 19(;77,1The IfQSWiS' atnd 1(Cl:rk lipe, X[bort'ltanta—ld‘zill;o—A
pper gray, and white, and moderate orange pink to pale yellowish orange in silty cleaved adjacent to the Moors Mountain thrust fault; limestone intervals recumbent syncline. The recumbent syncline with internal inverted folds seems to have major intraplate tectonic boundary: Geological Society of America Abstracts wi
Unconformity Mississippian | VISSISSPPIAN ir}terval.s; laminateq and very thin b?dd?d; fine- to m?dium-crystalline 05-5m tﬂli ck. Arkosic sandstone is grayish orange pink; weathers very developed ?s part of a.structural ramp, for the Hogback .Mountain fault cuts s.tra.tig.rap.hically Programs, v. 9, no. 7, p. 1140-1141.
?1ospar1t§, o.ospante, z}nd 'mtraspante limestone; sphts. platy, shaly, ar'1d pale orange and light brown; fine to medium grained, local coarse grains to up section from the Middle Proterozoic Greyson Formation on thg wesft to Mississippian . . o o . . .
Mm laggy, with m.ter'vals of thick be.ds near ce.nte'r that split slabby; contains granules; clasts of quartz, microcline feldspar, polycrystalline quartz, and rocks. on the east as well as structurally gpward across the lower limb of the easternmost On tbls map, a .recumbent old is an overturned. old in which t.he axial surface is
Lower abundant fossils including brachiopods, crinoid fragments, bryozoa, corals, rare laminated limestone: beds structureless to cross-laminated at low syncline through the upper overturned limb. In SE% sec. 20, NW/ 28, and NE/ sec. 29, T. nearly horizontal or dips at a low angle. Overturned is applied herein to a fold in which one
Ml Mississippian ) rare trilcc)lbge fIragmeglts., alnd trace fossilz, incluging l}i}niden?ified burrows, angles; local internal slur;lp structures; beds 0.04-0.3 m thick. Lower 13N, R.dll_W.k; tk;e }Il—logbackbMountair;' fault s;lirfac;a i§ itself overtu;ned l’tlo ;iip west onfthe gmb iz overturned beéick))nd thg vlfrtical,_ ar}d inverted is used for a fold in which both limbs
MDt fl_c}?ttlire ca .e;k’)oltu a in oxﬁerfpjr}, an trare 30(113. yc]ui. in ugggr ggr(; exposed part of formation splits shaly and platy, and forms steep slopes; overtutr)net flrI:j ‘ ot the recum‘ Znt synlc ine. Tt efrteh ation slu.ggesl\‘ils that 1:[/[ e atte. st?}glge ot o ave been overturned beyond the vertical.
ickness variable as a result of deformation and dissolution, - m : g : . recumbent folding accompanied emplacement of the overlying Moors Mountain thrust plate
: : L ooTd ; ] upper part splits shaly and, in limestone intervals, platy to slabby; forms ;
Unconformity DUppgr MDt Thre; roiks Forrlnatlon (Lf;twter Mlss(;sl§1pplt;jn and dUper tDevonlaE)—Slllt.y ledges on steep slopes and ridge crest. Formation is structurally truncated (Step_l?hofl_fllg. bg). k Mountain thrust fault sol d and eastward i ) ¢ Contact—Dashed where approximately located; short dashed where inferred,;
- evonian ‘ DEVONIAN olostone, calcareous siltstone and limestone, and mudstone; medium olive from the lower part to the top as the Moors Mountain thrust fault ramps e Hogback Mountain thrust fault splays upward and eastward in a succession o dotted where concealed
MDt Dj gray and olive gray; weathers pale grayish orange, grayish orange, and pale upward n orthwgst from the sguth edge of the quadrangle to Check erbgar d thrust faults. The principal splay faults truncate the major recumbent syncline and form the Fault—Dashed wh ] Wl d: short dashed where inferred
DM Middle ol?ve; contains inter\{als of medium—light—gray calcareous mudstone and Guich [center, west edge, and adjacent part of Nelson quadrangle (Reynolds boundary of a subjacent highly deformed wedge in very thin- and thin-bedded carbonate and au fj;tte?iswel'le:; ceorriczzllaerc?mmate y located; short dashed where inferred;
Devonian J olive-black to brownish-gray carbonaceous silty mudstone. Lower part : ; : silty carbonate, and calcareous siltstone strata of the Lodgepole Limestone (cross sections
‘ . ‘ ) . and Hays, in press)]. The corresponding upward ramp in the Moors ' s o ) e TR e )
Unconformity D€u 5 conttz;ins hmﬁsto.n}e) and calczlareous sﬂtst.orlle; m;(lillulrrlrtl tk))rowms}]igraly;t N Mountain thrust fault Klippen is present across secs. 17, 19, 29, 30, 31, A—(;Af and If}:B ). . Tf.le rllzx‘[t ur;]derlyt[nfg elatult dlsﬁ!aﬁetshthose MIS-SISSIpr[l?n car;J/([).ne?te.roc.ks Norrkr)lalll fau:it—Sl:}?rt dashzd where inferred; dotted where concealed. Bar and
pper weathers yellowish gray, pale orange pink, and light brown. Local thin and 32, T. 13N.,R. 1 E., and sec. 25, eastern part of sec. 35, and sec. and forms the principal detachment fault on which the succession of Upper Mississippian all on downthrown side
Sl Cambrian lenses of solution collapse limestone breccia at base. Limestone beds in 36, T. 13N., R. 1 W. Exposed partial thickn esspas much as 1.675 m through Cretaceous rocks has been folded and thrust faulted in the frontal fold and fault belt s—a2=> Thryst fault—Showing dip of fault plane where known. Dashed where
€m upper part contain common brachiopods and crinoid columnals, some ’ ’ ’ independent of the underlying Upper and Middle Mississippian carbonate rocks and older T a imatelu located: short dashed where inferred: dotted wh
. o . ‘ . o . pproximately located; short dashed where inferred; dotted where
______ . MOORS  MOUNTAIN Middle \ CAMBRIAN on.collte‘s‘, and trace fossils, including Scalerofuba, Cosmorqyphe, and. GEOLOGIC SETTING stratg of. the autochthon Fflg. 2). _The c'letachment is at the base of the principal anhydrite- concealed; queried where location is inferred from indirect evidence.
e /)7 o > 6b_ €w Cambrian unidentified smooth-walled small burrows. High total organic content in bearing interval of the Mississippian Kibbey Formation. Rocks above the detachment are Sawteeth on upper plate. In cross sections, T, movement toward observer;
P L S '’ 4 seho ol . : . . P . s by ’
- /C/W/ P oy A 4 A= P brownish- and grayish blackfmudstone l.mlts. Splits shaly and flaggy, . The Hogback Mountain quadrangle lies near the north end of the Big Belt Mountains in folded disharmonically and broken by sple;ys from the principal detachment fault. The latter A, movement away from observer; A with arrow, oblique movement away
/ P / / VA Z ) .commonly covered by talus from overlying Lodgepole I._lmestone. Map unit west-central Montana, about 40 km northeast of the capital city of Helena (fig. 1). The Big rocks are exposed abov? the autochthop rom about 13 km ea§t to about 2.2 km northeast from observer; arrow shows relative direction of movement
/& Y A7 ) includes Cottonwood Canyon Member of Lodgepole Limestone at top: Belt M s h-north trendi f he Smith River Vall h of the Hogback Mountain quadrangle (fig. 2; Reynolds, unpublished geologic maps of the N )
/ Unconformity b d b ish black ish black: h ] elt Mountains rise as a north-northwest-trending range from the Smith Kiver Valley on the Linashire. Ellis C Linashire North Linashire North d BK Ranch 7.5 4—A—Qverturned thrust fault—Dashed where approximately located. Base of
L L car or?aceous mudstone; brownish blac tq grayis f ack; wgat er.s pale east and the Helena and Townsend Valleys on the west. The Missouri River flows through a 1pgs ire, Ellis Canyon, Lingshire Northeast, Lingshire Northwest, an anch 7.5- sawteeth on upper plate. In cross sections, arrow shows rel.a e direction
= Mlg’ol’]gg &OJI\EJT?A]]:N HOUGIEECR;MOTS I\?I_FAIN yellow1sfh b;own a.nd very pale orange. Thickness of map unit variable as a narrow canyon and valley incised through the northwestern part of the Big Belt Mountains. minute quadrangles, Mo_ntana). . S diocloeomont . ;
THRUST FAULT THRUST FAULT _ result of de or.matlon, 18-37 m . . . The mountains strike across two prominent west-northwest-trending physiographic and Th? Moors Mountain thrust fault bounds the structurally highest and youngest Moors
UPPER Dj Jeffersor.l Formation (Upper Devoman)—Dplostone; light and medfum to tectonic elements: the north end of the Helena Valley on the west, and the south margin of Mpuntaln thrust plate exposed across the Hogback Mountain quadrangl?. Along the fault, Folds—Showing trace of axial surface, direction of dip of limbs, and direction of
/ 7d } PROTEROZOIC medlum dark brownish gray, locally medium gray; weather§ medium . the Dry Range and Little Belt Mountains on the east (fig. 1). Middle Proterozoic rocks of the Newland (Yn) and Greyson (Yg) Formations have been plunge of axis where known. Dashed were approximately located; short
/€m / Ifrusive comtacts browm.sh gray, pale yell(?w1sh brov'vn, and yellowish gray; fine to medium The Hogback Mountain quadrangle, together with the adjacent Snedaker Basin and transported over.all deforr?ed ro'cks of the I—'loctzback Mountain and Avalapche Butte thrust dashed where inferred; dotted where concealed
) Stz ) \ . ]cry§tallln(>i; sttrong pitroilfer(t)us lfetld tc;?orbog frefsh slilrtfa%el;' locatl wavy Ccross- Nelson quadrangles (fig. 2), occupies a geologically significant position at the junction glates (cr;)ss sictloéls B;E , C-C i,a?}?tg_ﬂ ; flg. i).MThetMoorsdh/tIlc])urXalr; fau}llt clLaltstt 4_1_ Anticline
=To) No, 310 Federah N 4 Yg w/ aminae, but generally structureless; thin beds of pelletoid limestone; rare between the Big Belt Mountains and major cross-trending tectonic elements. The north ownward east and north across bo e Hogback Mountain and the Avalanche Butte
em D [ — \M;\?O \Hogba% Mountain \4\9\ " o \ \\ \ SupeBreglI‘oup PROMI'IEDIIR)(I)?OIC very t.hm9 bfeds of dolomitic sandsfope; contan;s lenses of bra.chlopod and. edge of Helena Valley marks the southern edge of a principal tectonic zone, the Lewis and 1[(Jlates. In the northeast Qne-thlrdfof the 1(quadrangle, a bro?d klippen of the Moors .Mountam {0 Overturned anticline—Beds in one limb are overturned
/—/ K t = ] m o S Yn trilobite(?) fragments .and very thin mt.ervals o stromatop.oro1d algae. Splits Clark line (fig. 1; Billingsley and Locke, 1939; Hobbs and others, 1965), which is ault rests §tructurally on }nverted olds of the recumbently olded Hogback Mountain plate
— v N R \‘\ flaggy and blocky. Limestone at top is medium and medium dark gray; recognized as a zone of recurrent major strike slip and vertical fault movement through (cross section B-B' and fig. 2). The Moors Mountain fault ramps upward north across the <—fd‘— Inverted anticline—Beds in both limbs of fold are overturned and dip toward
é \ S weathe.rs very l.ight gray arld white; forms white ledge§ or low c.liff at Fop of geologic time (Reynolds, 1977, 1979; Harrison and Reynolds, 1976 Reynolds and quadrangle f.rom low in the Middle Proterozoic Newland Formf:ltion (south edge of the the trace of the axial surface shown. Fold inverted on upper limb of
Ny % €w formation. Thickness variable as a result of deformation and dissolution, Kleinkopf, 1977). Similarly, the south flank of the Little Belt Mountains and Dry Range was quadrangle) into the upper rr'nddle Par.t of the Greysop Formation (northwest corner of the northwest-trending recumbent fold (trace of recumbent fold not shown) that
\3\ 5, DESCRIPTION OF MAP UNITS about 230 m . . . . a zone of recurrent faulting from Middle Proterozoic to at least middle Miocene time. The qua'drangle).. Thus, the stratigraphic nse of the fault' 1 abo.ut 3,350 m (11,000 ft) ina post-dates the now-inverted fold and predates or overlaps in time the
A 2 Dm Maywcl»lod Fﬁrmatlon (g(_llp}?fll; and .Mf:ddle Devcir;llan)—Dololstone; light géay,l zone is likely contiguous in the basement with the Lewis and Clark tectonic zone. ?}?rlzfntzzl dlftance of aboutt 1hl kmb(7 mi). l:rom thlihrelatlotn, thfet}sltn;e o{) stekepMest sltope of development of the Hogback Mountain thrust fault
85 . yellowish gray, and light brownish gray; weathers very pale orange and pale Rocks of the Hoaback Mountain auadranale are predominantly sedimentary strata that e structural ramp seems to have been west across the center of the Hogback Mountain * .
\ Q‘\ [Terminology for carbonate rocks from Folk (1962)] grayish orange; very thin interve;ls of dolomiti.c siltstone and sandy. range in age from Mi?idl e Proterozoic ((qab out 19:400 ml?lli on years ByP.) to Rec enSt}. Pre- quadrangle. .This position is spatia.lly coincident .with the projected traces of the Lewis and Syncline
N ~ g o Alluvium (Holocene)—Unconsolidated, stratified to unstratified sand, gravel dolost.one; ?ammated, wavy larpmated, and thin bedded; a fe\y lamlpae Tertiary (pre-66 million years B.P.) rocks are mostly marine in origin (see “Description of Clark. tectonic zone ar}d the tectonic zone bounding the south flank of the Dry Range and — Overturned syncline—Beds in one limb are overturned
get= 7 DM \ N it and clav d ted primaril b’ X locallv includ ’ ’ contain halite crystal casts; splits platy and flaggy. At base, discontinuous map units”). However, some strata such as parts of the Flathead Sandstone, Lower and the Little Belt Mountains.
NN TURRY L \30 sl li and ¢ ?y’t IQDOSI e prlfjnaﬂl Y lyfs recelims’ .?ca % mlcl u e’fjsomed | unit as thick as 6 m consists of thin beds and laminae of silty dolostone with lower Middle Devonian strata, and parts of the Mississippian Big Snowy Group, The structurally truncated contact of the Newland Formation with the Greyson <—EJ— Inverted syncline—Beds in both limbs are overturned and dip away from the
€pp > C <€ \25 &\ Dj co IUVIU?’I in ta U.S c?[nes an Ha UVlaTl’;a.nk €pOosIts on ;:a eylz es, and grave siltstone partings and of very thin limestone and dolostone beds; grayish red Pennsylvanian Amsden Formation. Jurassic strata. and Cretaceous Kootenai Formation Formation and the Moors Mountain fault surface (secs. 35 and 36, T. 13 N., R. 1 W) marks trace of the axial surface shown. Fold inverted on upper limb of northwest-
= on low terraces In stream vafeys. ICkNess as much as 1o m and greenish gray; weathers yellowish gray and grayish red; lenticular beds - . . . ' . ’ ’ a reference piercement point in the klippen. A matching piercement point on the Moors i -
\ k S N al Landslide deposits (Holocene and Pleistocene)—Angular rock fragments, gt bblg Y Y Y . 13 Y gray : originated in nonmarine continental environments. e pl ; P N ppen o gp ! P | trending }recumbent fold (trace of recumbent folFl n_ot shown) that post-dates
; : e contain pebbles reworked from underlying Upper Cambrian beds and Terti d d : lated lluvial plai df | d Mountain fault west of Hogback Mountain in the adjacent Nelson quadrangle (secs. 7 and 8, the now-inverted fold and predates or overlaps in time the development of
37X \\‘ N \ blocks, and soil that have moved downslope as a single unit in the northern probable fish(?) bone fragments. As mapped, locally includes some beds of land lzrtlecalry on Quatsmary eposits acculmu ated on alluvial plains and fans, or as talus an T. 12 N., R. 1 W; Reynolds and Hays, in press) establishes the original equivalence and the Hogback Mountain thrust fault
; £ : : ’ andslide deposits on the steep mountain slopes. ) po ’ ’
N — \,Q part of the map area. Generally chaotic and unstratlfleFl fragments, locally the Upper Cambrian Pilgrim Formation. Total thickness 15-21 m P oep P ; : continuity of rocks of the klippen with the main plate of the Moors Mountain fault. From . . . .
\ = weakly stratified; supports hummocky topography. Thickness as much as - .. Igneous hornblende diorite (Khd) of Late Cretaceous age [estimated age approximately Strike and dip of bedding—In areas of complex structure, ball on end of strike
R \ 4 s SUpp Y topography. D€u Devonian and Cambrian rocks, undivided—Thin fault-bounded wedges of N_ERQD : : e the full extent of the Klippen (fig. 2), the minimum horizontal structural transport of rocks of ) . . ’
~4 f <« 60 m . . . ) 73(?}-68(?) Ma] intrudes Cambrian and Mississippian rocks on the upper plate of the line shows top of beds determined from sedimentary features
S L ) " Devonian and Cambrian rocks, including the lower part of the Three Forks ; ; . the Moors Mountain plate across the Hogback Mountain quadrangle is about 28 km (17.5
30 1 / Mm \\ Qog Old gravel (Holocene and Pleistocene)—Generally unconsolidated, stratified Formation (MDt), Jefferson Formation (Dj), and Cambrian Pilgrim ll—lovsback Il\/[ountam thn:t Iia)u ltgortll:lleast of H(l)gbacl; D}foﬁltam I&/s[ecs. 22 2h6’ T.fl 31 N ﬁ mi) in a northeast direction; however, the total transport may be as much as 65 km (40.6 2. Inclined
ifs it ; . ’ ’ . i tion A-A"). On the upper plate of the Moors Mountain thrust fault in the ’ ’ )
| \ and unstratified gravel, sand, and some silt; deposited by streams; clasts E . . 9 geologic sec .
o ormation and Park Shale (€pp), Meagher Limestone(?) (€m), and SR : : ; mi). P
e rounded to subrounded:; at elevations 15-75 m above recent stream 3 . A o southeastern part of the quadrangle, thin diorite sills (Zd) intrude the Middle Proterozoic . ) B Overturned
/ \ channels. Thickness 5-65 m Elatheadfandsttone(f\?f) )1r.1 faslﬂt cont;ctTmi}é tlse I\F/{hsisgml(f;n I\t/pss%?n i Newland Formation. Sills of similar composition and texture that intrude Middle Proterozoic tg he i\/J[[oorZ I\/iotL}llntam faultliliv asbdef]i)rmjcliv[bzciubsequl\e/[nt wtar.pm(g across t?e no;t hé, q
S Y . anyon Limestone (Mm) in S¥% sec. 7, T. ., R. 1 E. Continuity within : ; ; northwest trend of the current Hogback and Middleman Mountains (cross sections B-B' an 10 R
7 \) ! / \ QTg Older gravel (Pleistocene and Pliocene)—Unconsolidated to weakly wedées permits definitive ident?fication of units, but discontinuous eg(posure rocks of the same plate in a(?ljacent quadrar.lgles are of Late Proterozoic age (74132 Ma, C-C)). That warping might have geen associated with middle and late Cenozoic high-angle Overturned greater than 180
‘ consolidated, stratified gravel, sand, and some silt; deposited predominantly d limited si f wedaes d ; i <h o faults at th : H.H. Mehnert, U.S. Geological Survey, written commun., 1985; sampling by M.W. '] faulti During thi isode of def tion. the S Creek fault ( 392 and 33
7 A by streams, some as colluvium: clasts rounded to subrounded. subangular _ and limited size of wedges does not permit showing faults at the map scale Reynolds). normal faulting. During this episode of deformation, the Soup Creek fault (secs. 32 an , P Horizontal
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. . L. . 150-245 m 2 Va//e L ¢ < &
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; ¢ 1}_{ — }_'{5 — 0 1 KILOMETER Published by the Central Publications Group. predominantly medium dark gray and dark olive gray; limestone beds are Reynolds; K/Ar determination by H.H. Mehnert, U.S. Geological Survey, rozoic r — ! Major high-angle normal fault—Bar and ball on
£ 5 CONTO 0 Manuscript approved for publication August 14, 2002 yellowish gray, weather pale grayish orange, and contain crinoid columnals written commun., 1985). Estimated thickness 4.5-8 m Middle Proterozoic rocks downthrown block
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Middle Proterozoic rocks
Figure 2. Tectonic map of the northern Big Belt Mountains, Montana, showing thrust sheets, tectonic units, and the distribution of Middle Proterozoic
rocks, Phanerozoic rocks, and Oligocene basalt flows in relation to the Hogback Mountain quadrangle.
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