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INTRODUCTION IGNEOUS ROCKS MESOPROTEROZOIC STRATA REFERENCES
113° 07" 30" The Montana Bureau of Mines and Geology (MBMG) and the Idaho Geological Survey . . .. ) Low metamorphic grade metasedimentary rocks of Proterozoic age underlie much of the Burmester, R.F., Lonn, J.D., Lewis, R.S., McFaddan, M.D., and Gaschnig, R.M., 2011a,
o o1 3" . : ; . . Basalt (Oligocene?)—Rusty brown weathering, dark gray aphanitic, vesicular and . . . .
45°22' 30 5 (IGS) selected the Polaris 7.5' quadrangle in the southern Pioneer Mountains of southwestern : Polaris quadrangle and have been assigned by previous workers to the Belt Supergroup The Beaverhead Divide fault on the Idaho-Montana border—Cretaceous
&m 2'30" . . . . . amygdaloidal basalt. Janecke and others (2005) reported Ar*’/Ar*® ages of 27-28 Ma . . . . . . ) . .
T % / 113° 00" 00" Montana for a 1:24,000-scale collaborative mapping project as part of a larger project for similar fl to th th and southeast (Zimbelman, 1984; Pearson and Zen, 1985; Ruppel and others, 1993). But in the nearby contraction, Eocene extension, but not a terrane boundary: Geological Society of
_ \7\1_%: = N ) 45° 22' 30" designed to understand the structural and stratigraphic relationships between two dissimilar or simuar Hows to the south and southeast. Peterson Lake 7.5' quadrangle, Lonn and Lewis (2011) assigned similar quartzite units to America Abstracts with Programs, v. 43, no. 4, p. 50.

~—===<Qaf. . % k\ Qal Mesoproterozoic sedimentary rock packages. To the north, in the Anaconda Range (fig. 1), . . . Proterozoic formations of the Lemhi Range, Idaho (Ruppel, 1975; Lonn and others, 2009b). Burmester, R.F., Lewis, R.S., Othberg, K.L., Lonn, J.D., Stanford, L.R., and McFaddan,

= — ) - Volcanic rocks, undivided (Tertiary or Cretaceous)—Gray hornblende porphyry : : . : : .

= e, 5 ) are exposures of known Belt Supergroup rocks (Ruppel and others, 1993; Lonn and d white to red lithic tuff containi 4 quart s Poorl din th Because no terrane-bounding structures have been mapped between the Polaris and Peterson M.D., 2011b, Geologic map of the Badger Spring Gulch 7.5' quadrangle, Lemhi

= 2y McDonald, 2004), whereas to the southwest in the Lemhi Range and Salmon River and white to red fthic containing round quartz grans. £oorly exposed in the Lake quadrangles, Proterozoic strata in the Polaris quadrangle may correlate with Lemhi County, Idaho: Idaho Geological Survey Digital Web Map 132, scale 1:24,000.
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Mountains of Idaho are the reference sections of the Lemhi Group, Swauger Formation, and
Yellowjacket Formation (Ross, 1934; Ruppel, 1975). In the intervening Beaverhead and
Pioneer Mountains, previous workers have proposed very different stratigraphic and

f\/ S " X structural interpretations (MacKenzie, 1949; Coppinger, 1974; Tucker, 1975; Hansen, 1983;
F@ _ Pearson and Zen, 1985; Ruppel and others, 1993; Winston and others, 1999; Evans and

< Green, 2003; Tysdal and others, 2005; O’Neill and others, 2007; Burmester and others,

southeastern corner of the quadrangle.

Granodiorite (Cretaceous)—Light gray, massive, medium-grained,
hornblende-biotite granodiorite. Locally contains large K-spar phenocrysts up to 2 cm
long (Pearson and Zen, 1985; Zimbelman, 1984). Equivalent to the Uphill Creek
granodiorite of Pearson and Zen (1985), the predominant rock type of the Pioneer

Range strata rather than Belt Supergroup strata. The quartzite of the Polaris quadrangle was
divided into three fault-bounded units based on grain size and composition, and assigned
only descriptive names, pending further study.

- Coarse-grained quartzite (Mesoproterozoic and/or Neoproterozoic)—White,

Coppinger, Walter, 1974, Stratigraphy and structural study of Belt Supergroup and
associated rocks in a portion of the Beaverhead Mountains, southwestern Montana
and east-central Idaho: Oxford, Ohio, Miami University, Ph.D. dissertation, 224 p.

Evans, K.V., and Green, G.N., 2003, Geologic map of the Salmon National Forest and
vicinity, east-central Idaho: U.S. Geological Survey Geologic Investigations
Series Map 1-2765, 19 p., scale 1:100,000.

ﬁ? ) ))] 2011a). These previous geologic maps disagree on the stratigraphy and on the presence and Batholith. Best age estimate of the unit is an Ar®/Ar” date of 75 Ma (Snee, 1982). pink, red, and purple, poorly sorted, medium- to coarse-grained, trough and planar Hansen, P.M., 1983, Structure and stratigraphy of the Lemhi Pass area, Beaverhead
7z ot ade type of tectonic structures in the area, making regional correlation of the Mesoproterozoic , , , cross-bedded quartzite. Beds 5 cm to 1 m thick. Contains 5-10% red and black chert? Range, southwest Montana and east-central Idaho: University Park, The
/ %7 V sedimentary packages—the Belt Supergroup and the Lemhi Group/Yellowjacket Hor"n.blende gabbro (Cretaceous)—Medium to d'ar'k gray, medium- to cgarse-g'ramed, grains that are visible in hapd sample. Although feldspar is not obvious in hand Pennsylvania State University, M.S. thesis, 112 p.
| ' I Formation—very controversial (Winston and others, 1999; Evans and Green, 2003; Ruppel hyp ldlf morphic granular hom.blende ;gabbr(.) containing an average 40;45 A’Op lagioclase, sample, 15 slabbed and stained samples contained 10-15% K-spar and 5-10% Janecke, S.H., Dorsey, R.J., Kickam, J.C., Matoush, J.P., and McIntosh, W.C., 2005,
\ and others, 1993). Since 2007, the MBMG/IGS team has mapped eight other 7.5' quadrangles 45-55% hornblende after augite, 3-5% augite coresoln h(g)rnblende, and 0-5% biotite plagioclase; all samples had K-spar in excess of plagioclase. Contains sparse granules Geologic map of the Bachelor Mountain 7.5' quadrangle, southwest Montana:
in the region (Lonn and others, 2008, 2009a, 2011; Lewis and others, 2009a, 2009b, 2011; (Zlmbelman, 1984; Pearson and Zen, 1985). An Ar*/Ar” age on homblende provides a anc.i small floating pf:bbles. Red mud Tip-up clasts are abgndant near the top of the Montana Bureau of Mines and Geology Open-File Report MBMG 525, 27 p.,
7 o : N Burmester and others, 2011b; Lonn and Lewis, 2011) in an ongoing attempt to resolve some minimum age of 79.9 Ma (Snee, 1982). Thought to be an early border phase of the unit. Upper contact is a poorly exposed disconformity with the Flathead Formation scale 1:24,000.
__Z of the long-standing controversies. Pioneer Batholith (Snee, 1982; Zimbelman, 1984). (fig. 4); lower contact not exposed. Tentatively correlated with the Swauger Lane, E.W., 1947, Report of the subcommittee on sediment terminology: Transactions of
| / fzoglggt;gn of the Lemhi Range, Idaho (Ruppel, 1975). Thickness at least 770 m . the American Geophysical Union, v. 28, no. 6, p. 936-938.
R : : ’ : Lewis, R.S., Burmester, R.F., Stanford, L.R., Lonn, J.D., McFaddan, M.D., and Othberg,
Y & S / PREVIOUS WORK . . . . K.L., 2009a, Geologic map of the Kitty Creek 7.5' quadrangle, Lemhi County,
Q\ T_\J : Data collected in 2011 were supplemented with attitudes and contacts from Pearson and PALEOZOIC STRATA 15 oarse-graln?d qu\a;,rl:'zne olf. BﬁaCk Mountla m (Mzsoprg'terozmc and/or ned Idaho, and Beaverhead County, Montana: Montana Bureau of Mines and Geology
I 2 g j | Zen’s (1985) 1:48,000-scale map that included the northern part of the Polaris quadrangle. A poorly exposed and incomplete Middle Cambrian to Devonian section is present in the thf;)l?- LZ?ggchIS;EZite 1ée oftai:% Iflgtrsr}lll’opOgisilslgzl;‘[seoi)g;ir;?l;;; (z)ofatr;: -bgerggirel ' ) Open-File Report MBMG 582, scale 1:24,000.
< l /// /2 , The entire quadrangle was also included on small-scale maps by Zimbelman (1984; scale Polaris quadrangle. The lower Paleozoic section is incomplete because a fault system that characteristicsq but son.w rrouch cross-bergs are visible. Lacks the abundant red ai d Lewis, R.S., Burmester, R.F,, Stanford, L.R., Lonn, J.D., .McFaddan, M.D., and Othberg,
;‘:' / bALﬂX\\t// // 77 (/ [ 1:100,000) and Ruppel and others (1993; scale 1:250,000). occurs at a low angle to bedding has omitted various parts of the section. See the Geologic black chert? S 4K £ £ unit ZYac: five sl bl.a d and stained 1 K. L., 2009b, Geologic map of the Bohannon Spring 7.5" quadrangle, Lerphl
Q \ ; = / f ? ) 3 ) Summary section for more detail. Thicknesses represent maximum observed thicknesses in ack chert: gzams an -spaﬁ 07 unit £ Yqc; Tive stabbed an soame sampres County, Idaho, and Beaverhead County, Montana: Montana Bureau of Mines and
#, - - / | ( / é ‘é/ the Polaris quadrangle. cogtgmed 0—.5 % K-spar, 0-10% plagioclase, and as mu'ch as 10% metamorphlc Geology Open-File Report 583, 1 sheet, scale 1:24,000.
T ) d L GEOLOGIC SUMMARY sericite. EqulYalent toP carson and Zen’s (1985) quartzite of Black. Mountain, mapped Lewis, R.S., Othberg, K.L., Lonn, J.D., Burmester, R.F., McFaddan, M.D., and Stanford,
cc:; J\ The eastern margin of the southern arm of the 1.40 Ga Belt-Lemhi Basin is thought to lie in stratigraphic contact with the Flathead Formation on the east-adjacent Ermont 7.5’ L., 2011, Geologic map of the Goldstone Mountain 7.5” quadrangle, Montana and
. ) . N . . . quadrangle, suggesting that it is the same or equivalent to unit ZYqc described above. Idaho: Montana Bureau of Mines and Geologv Open-File Report 604. scale
< P near the Polaris quadrang]e (fig 1)’ and was probably controlled by Synsedlmentary growth - Jefferson Formation (Devonlan) Dark gray, yellow, and Whlte, sucrosic dolomite The 1 feld tent ts affini ith the S F ti that th gy Up P D
& | g el faults. In the northern Pioneer Mountains, this eastern shore is marked by the Proterozoic and limestone. Often bleached and recrystallized to white marble. Dark gray dolomite © Jow feidspar Content SUgEests a inity wi © Swauger rormation that caps the 1:24,000.
540 3 = 7/ Z aults. in the i oneer Mountains, this e shore 1s marked by the Frolerozo o o . . . Lembhi Group in the Lemhi Range (Ruppel, 1975). Neither upper nor lower contacts : '
s ~ /{/ (#) ¢ Black Lion Formation Conglomera‘[e’ lnterpreted as a coarse marglna] facies that 1nterfingers dlstmgulshes this unit from the Hasmark Formation (unlt Ch) StI'Ol’lgly deformed in dp he Polaris 7.5' g d le. b .. . hic thickn £ Lonn, J.D., and McDonald, C" 2004’ Ge010glc map of the Kelly Lake 7.5 quadrangle,
| = )] westward, towards the basin, with thick quartzite deposits (McDonald and others, in review) the Polaris quadrangle, with numerous intraformational faults, abundant tectonic g;ese;p (0353 0(1)an) ?s e(:( a(r)lsse d.onq];l:l;alﬁ c ntlalltis minimum stratigraphic thickness o western Montana: Montana Bureau of Mines and Geology Open-File Report
L similar to those of the Polaris quadrangle. breccia, and tight folds. Deformation makes thickness estimates problematic, but ’ p y Mou ’ MBMG 500, .15 p., scale 1:24,000. .
& probably more than 300 m (1,000 ft) thick. - Fine-grained feldspathic quartzite (Mesoproterozoic)—Gray, well sorted, fine- to konn, J.D.,I?nd Leri;[R's.’ 20;/} ’ Geolo§1c map ?i:[l-le Petel(riscgl Lla ke 7(55, qu;c.llralllzgle,
This eastern margin of the Mesoproterozoic basin was reactivated during the Cretaceous ) : . : o o southwestern Montana: Montana Bureau of Mines and Geology Open-File Report
when the Grasshﬁpper thrust sys{)em brought a thick slab of Proterozoic gsedimentary rocks, e | Red Lion Formation (Cambrian)—Multi-colored and lithologically variable unit V}elry fine .gr‘amelgl ’ f;ldgpathlc quar]tozn(ei:. C.ontact me{amo;p hlsm'hasbobsdcureg bedding 606, scale 1:24,000.

- the Grasshopper allochthon, eastward (Ruppel and others, 1993). On the Polaris quadrangle, that includes red dolomite with thin maroon anastomosing shaly layers, shaly fa;riiz?gilcls“’hiriOZ znil)jlzieaﬁ(torae areC;g;f;f;?;:&ﬂiﬁg?%it lclilésiatzllctatizil Lonn, J.D., Burmester, R.F., Lewis, R.S., and Stanfprd, L.R., 2008, Geologic map of the
two major thrusts within this imbricate system carried the Proterozoic strata eastward (see conglomerate containing limestone and mud-chip intraclasts, reddish calcareous silty cracks and r.nu d rip-l.lp clasts are%l o‘zlpr ei ent. Four slabbed and s’tained samples Homer Youngs Peak 7.5' quadrapgle, Lembhi C'01'1nty, Idaho, and Beaverhead
cross section A—A"). The lower thrust, the Kelly thrust (Myers, 1952), crops out east of the shale, and calcareous and non-calcareous sandstone and quartzite. Thickness iained 50_65% auartz. 0% detrital Kosoar. and 35_50% olasioclase. sericit County, Montana: Idaho Geological Survey Digital Web Map 95 and Montana
quadrang]e, and its hanging wall carries a Proterozoic-to-Devonian Stratigraphic section. The approximately 40 m (130 ft) co d © int t.s. qluK % (;). et t d Sp ’h blast ;p g1oc ‘tSC, Sg Cdei ¢ Bureau of Mines and Geology Open-Flle Report MBMG 575, scale 124,000

r lower Paleozoic section is severely deformed by a fault system at a low angle to bedding that Fsrzcozngrgoltrzoenrlsliol? ex -SIS):;’ bluot ;f ’lea;st 173%13 my(rzo 5(?(8) ;t;) thrinctll:c]?gilse izﬂzgeilel;:é Lonn, J.D., Stapford, L-R., Burmester, R.F., Lewis, R.F., and MCFa.d dan, M.D., 2009,
omits various Cambrian units. One of these fault omissions is visible along Scudder Creek in Hasmark Formation (Cambrian)—Light gray to white thinly laminated to massive strsng resemblance to ‘lcjhe Gl,msight Formation of t’he Lembhi Gr;)up (unppel 1975) Geologic map of the Goldstone Pass 7.5' quadrangle, L emhi County, Idaho, anq
Els, sec. 16, T. 6 S., R. 12 W. (fig. 2) where 80 Ma (Snee, 1982) gabbro (unit Kgb) contains dolomite with minor magnesium limestone intervals. Weathers very light gray with a and also to strata above the Swauger Formation in the Lemhi Range (Ruppe,l 1975- Beaverhead County, Montana: Montana Bureau of Mines and Geology Open-File
cleavage parallel to the fault plane, implying a minimum age of 80 Ma for the fault. smooth, laminated surface. Thickness as much as 100 m (325 ft). Lonn and others, 2009b) ’ ’ Report MBMG 584, scale 1:24,000. _
Therefore, this fault system is postulated to have formed during emplacement of the ’ ) Lonn, J.D., Lew1s3 R'S" Bu@ester, R.F., and Mcfaddan, M.D., 2009b, Regional
regional-scale Grasshopper allochthon (fig. 1). The bedding-parallel fault system is very - Silver Hill Formation (Cambrian)—Lithologically varied unit. Very poorly stratigraphic implications ff(_)m new mapping of t.he northern Be?werhead Range,
similar to one in the northern Pioneer Mountains that also tectonically thins the lower exposed, but contains brown to greenish brown shale, distinctive red to maroon Montana and Idaho: Geological Society of America Abstracts with Programs, v.
Paleozoic section (McDonald and others, in review). argillite and siltite, dark gray limestone with wavy yellow-brown silty seams that 41, no. 7, p. 285.
impart a “black and gold” color to rock, calcareous sandstone, white feldspar-poor Lonn, J.D., Burmester, R.F., McFaddan, M.D., and Lewis, R.S., 2011, Geologic map of
The Devonian Jefferson Formation, at the top of the incomplete Paleozoic section, is quartzite, and quartz-pebble conglomerate. Thickness as much as 105 m (340 ft). the Selway Mountain 7.5' quadangle, Beaverhead County, Montana: Montana
structurally overlain by west-dipping thrusts (cross section A-A"). In the southwestern part of Bu.reau of Mines and Geology Open-File .Report MB.MG 598, scale 1:24,000.
the map area, imbricate thrusts carry Proterozoic and Cambrian strata over Devonian strata, Flathead Formation (Cambrian)—Pink to salmon, medium-grained, moderately MacKenzie, W.0., 1949, Geology and ore (.iepos'lts of a section of the Beaverhead Range
and in the northwest, a thrust carries an older, stratigraphically lower Proterozic unit (Yqff) well-sorted, thick-bedded, feldspar-poor quartzite. Difficult to distinguish from unit east of Salmon, Idaho: Moscow, University of Idaho, M.S. thesis, 65 p., map scale
over the Devonian rocks. ZYqc in the field, but is better sorted, lacks mud chips and feldspar, and has a more 1:31,000.
¢ massive appearance. Laminations are faint, with flat laminations more common than McDonald, C., Elliot, C., Vuke, S.M., Lonn, J.D., and Berg, R.B., in review, Geologic
0 Deformation, probably driven by extensional tectonics, must have continued through the cross laminations. Eight slabbed and stained samples contained 97-100% quartz, 0% _Cf map of the B.utte South 30" x 60 quadr'angle, southwestern Montana: Montana
h 7 Tertiary and into the Quaternary, forming the basins that accumulated the Tertiary deposits K-spar, 0-2% plagioclase, and up to 3% red chert? grains. Compositionally similar Bureau of MIH?S and Geology Opep-Flle Report, sc.ale 1 100,000.
ANV i\ N (Teg and Tel), tilting these deposits to dips as much as 35° on the south-adjacent Mill Point quartzite near Argenta on the east-adjacent Ermont 7.5' quadrangle was interpreted as McKee, E.D., and Weir, G.W., 1953, Terminology for stratificationand _
Sy | 5 | 7.5' quadrangle (Lonn, unpublished mapping, 2011), and forming the north to Flathead by Pearson (1996), but as Neihart Formation of the lower Belt Supergroup cross-stratification in sedimentary rocks: Geological Society of America Bulletin,
Q 7 : north-northwest high-angle normal? faults that cut the Cretaceous thrust faults. A fault scarp by Sears and others (2010) on the basis of detrital zircon ages. Thickness as much as v- 64, p. 381-390. _ _ o
- that cuts unit QTdf along the east side of the Grasshopper Valley (fig. 3) suggests that some 30 m (100 ft). Myers, W.B., 1952, Geology and mineral deposits of the northwest quarter of the Willis
l 8 / ( of the north-striking faults are still active. quadrangle and adjacent Brown’s Lake area, Beaverhead County, Montana: U.S.
/i Geological Survey Open-File Report 52-147, 46 p.
N i O'Neill, J.M., Ruppel, E.T., and Lopez, D.A., 2007, Great Divide megashear, Montana,
e 1 ; . DESCRIPTION OF MAP UNITS DJ Idaho, and Washington—an intraplate crustal-scale shear zone recurrently active
o) ) » g NN, R . . . Rer
4 ‘ ; s Grain-size classification of unconsolidated and consolidated sediment is based on the ;glg;_ﬁl;egl(\)/fzs? Sol:erozow. U-S. Geological Survey Open-File Report
. Wentworth scale (Lane, 194'17). Beddmg thicknesses and lz.lmmatlon type are after WII'lStOI’l. Pearson, R.C., 1996,’Cambrian(?), Middle Proterozoic, and Archean rocks penetrated in a
N (1986) and McKee and Weir (1953). Distances and bed thicknesses are given in metric units. borehole near Argenta, Beaverhead County, Montana, and some paleogeographic
Formation thickness and elevation are listed in meters and feet. Multiple lithologies within a TS, ) L ’ . pa cogeogtap
N } . i i . El and structural implications: U.S. Geological Survey Bulletin 2121-B, 15 p.
0 A == rock unit description are listed in order of decreasing abundance. Pearson, R.C., and Zen, E-an, 1985, Geologic map of the eastern Pioneer Mountains,
7 /s P> . o Beaverhead County, Montana: U.S. Geological Survey Miscellaneous Field
= e /,zé’“\ . g Y3a Studies Map MF-1806-A, scale 1:50,000.
17" 30"H \ i ) \ @ Alluvium (Holocene)—Moderately well- to well-sorted, rounded to subrounded, Ross, C.P., 1934, Geology and ore deposits of the Casto quadrangle, Idaho: U.S.
< ! j cobble to boulder gravel and sand. Mostly derived from re-worked till and outwash Geological Survey Bulletin 854, 135 p.
\ 17" 30" gravel. Includes minor fine-grained deposits of silt and clay deposited on floodplains Ruppel, E.T., 1975, Precambrian Y sedimentary rocks in east-central Idaho: U.S.
4 ) and in wetlands. Grasshopper thrust system Geological Survey Bulletin 889-A, 23 p.
’\ o i A Ruppel, E.T., O'Neill, .M., and Lopez, D.A., 1993, Geologic map of the Dillon 1° x 2°
’, &sh ' ¥ AR S Talus deposit (Holocene)—Unconsolidated deposits of angular rock fragments quadrangle, Idaho and Montana: U.S. Geological Survey Miscellaneous
/ ) 4! derived from and lying at the base of cliffs or very steep slopes. Investigations Series Map I-1803-H, scale 1:250,000.
/ " s Sears, J.W., Link, P.K., Balgord, E.A., and Mahoney, J.B., 2010, Quartzite of Argenta,
= s Tbﬂ 3 Landslide deposit (Holocene-Pleistocene)—Unsorted mixtures of silt, clay, sand, Beaverhead County, Montana, revisited: Definitive evidence of Precambrian age
RN S gravel and boulders. Typically characterized by hummocky topography. indicates edge of Belt Basin: Northwest Geology, v. 39, p. 41-48.
A X ¢ § {?5 Snee, L.W., 1982, Emplacement and cooling of the Pioneer batholith, southwestern
L= 7 7 qaf | Alluvial fan and debris flow fan deposits (Holocene-Pleistocene)—Sub-angular to Montana: Columbus, Ohio State University, Ph.D. thesis, 320 p.
4 po A subrounded, poorly sorted, cobble to boulder gravel, silt, and sand. Tucker, D.R., 1975, Stratigraphy and structure of Precambrian Y (Belt?) metasedimentary
+ -~ and associated rocks, Goldstone Mountain quadrangle, Lemhi County, Idaho, and
i > Glacial till (Pleistocene)—Poorly sorted sandy to clayey boulder till. Clasts Beaverhead County, Montana: Oxford, Ohio, Miami University, Ph.D.
f - sub-angular to subrounded. Includes end moraine, recessional moraine, lateral dissertation, 221 p., scale 1:48,000.
\\ 4 moraine, and subordinate outwash and kame deposits. Thickness up to 100 m (330 ft). Tysdal, R.G., Lindsey, D.A., Lund, K.I., and Winkler, G.R., 2005, Alluvial facies,
Type location, paleocurrents, and source of the Mesoproterozoic Gunsight Formation,
ardi | Alluvial fan and debris flow fan deposits (Pleistocene-Tertiar y)—Sub-angular to Yellowjacket Fm. east-central Idaho and southwestern Montana, Chapter B, in J.M. O'Neill, and
¢ subrounded, poorly sorted, cobble to boulder gravel, sand, and silt. As much as 60 m b R.G. Tysdal, eds., Stratigraphic studies in southwestern Montana and adjacent
(195 ft) above modern streams. MONTARA Figure 2. Low-angle fault (below line) along Scudder Creek (SE ', sec. 16, T. 6 S., R. 12 W.) omits lower ;i)ai‘lrlrcl)z;[?:r?% Fgergzgogiﬁoélf;S;gfé?g:fg;ifgjpl\ieigls) 1;)0;;1.(:021(1: (;191n51ght
Paleozoi :a) Bench i 1 long gently dipping fault with Devonian Jefferson Fm. (Dj in i TPy P &I
0 Silt and clay (Miocene? or Oligocene?)—Light yellowish brown, massive siltstone , &' fc?r:;r:uﬁ;;r :tt)iv?ou:c:opssjfeéz;%i?az glihgeea; grfl.rz%f)z,gb;l ?Jli‘i:t;on dzvvzloie;einihseoJeffersgnj Fm. Winston, D., 1986, Sedimentology of the Ravalli Group, middle Belt carbonate, and
and claystone containing sparse floating pebbles and boulders. Typically capped by a Referen;?éecnons’ parallel to and immediately above the fault plane. Missoula Group, Middle Proterozoic Belt Supergroup, Montana, Idaho and
flat surface of lag deposits containing sub-angular to subrounded cobbles and boulders. Lemhi Group Washington, in S.M. Roberts, ed., Belt Supergroup: A Guide to Proterozoic Rocks
%\ Cn df Very poorly exposed. Thickness at least 540 m (1,750 ft) on the south-adjacent Mill of Western Montana and Adjacent Areas: Montana Bureau of Mines and Geology
\\ Point 7.5' qua.drangle, where it is in StI.'a‘.[igr aphic contact with underlying Tcg. Figure 1. Location of Polaris 7.5' quadrange with respect to known Belt Supergroup rocks and the Special Publication 94, p. 85-124.
- Probably equivalent to the upper Medicine Lodge beds of Janecke and others (2005). reference and type sections of the Lemhi Group and Yellowjacket Formation. Shaded areas Winston, D., Link, P.K., and Hathaway, N., 1999, The Yellowjacket is not the Prichard
/ ) represent mountain ranges containing Mesoproterozoic sedimentary rocks. and other heresies—Belt Supergroup correlations, structure, and paleogeography,
( T Teg | Conglomerate (Oligocene or Eocene?)—Red to pink, crudely bedded, poorly sorted, east-central Idaho, in S.S. Hughes, and G.D. Thackray, eds., Guidebook to the
angular to sub-rounded boulders, cobbles, pebbles, and sand. Very poorly exposed, but geology of eastern Idaho: Pocatello, Idaho Museum of Natural History, p. 3—20.
on the south-adjacent Mill Point 7.5' quadrangle a better-exposed, tilted section occurs. Zen, E-An, 1988, Bedrock geology of the Vipond Park 15', Stine Mountain 7.5', and
AN L There, it grades upward into well-sorted, well-rounded conglomerate in stratigraphic Maurice Mountain7.5' quadrangles, Pioneer Mountains, Beaverhead County,
@ N contact with the overlying Tcl unit. Mapped as Cretaceous to Tertiary Beaverhead Montana: U.S. Geological Survey Bulletin 1625, 49 p., map scale 1:62,500.
b/ Frdsp S conglomerate by Ruppel and others (1993) and reinterpreted as Tertiary Medicine Zimbelman, D.R., 1984, Geology of the Polaris 1SE quadrangle, Beaverhead County,
Teg - N Lodge beds by Janecke and others (2005). Thickness as much as 250 m (800 ft). Montana: Boulder, University of Colorado, M.S. thesis; 158 p., map scale
\ Tg ‘ 1:100,000.
N 15110 3?" 07' 30" t . J
Base map produced by the United States Geological Survey 13° 00.1)52;.15‘ 00"
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Figure 4. Northward view of west-dipping Proterozoic ZYqc capped by ledge of Cambrian Flathead Fm.
(arrow). NW Y, sec. 3, and NE %, sec. 4, T.6 S., R. 12 W.
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