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CORRELATION OF MAP UNITS Tuff, undivided (Eocene)—Mixed unit of tuffs interbedded with, and directly Yai Jahnke Lake member, Apple Creek Formation (Mesoproterozoic)—Feldspathic this Cambrian intrusive event introduced the magnetite and REEs.
- . . . ajl . . s o . - . o . .
below, the mafic lava flow unit (TIm). Equivalent to rhyolitic tuff beds (Tct) quartzite, minor siltite, and argillite. Poorly exposed and only in the Whole-rock geochemical analysis of the syenite indicates enrichment in'Y
EO LOG I C AP O F T H E E M H I ASS UAD RAN G L E E M H I O U N TY DAH O AN D of Staatz (1972), who noted characteristic recessive weathering and a wide northeast corner of the map. Description based mostly on that of Ygpi on (54-89 ppm), Nb (192-218 ppm), Nd (90-119 ppm), La (131-180 ppm), and
1 1 1 Artificial Alluvial Deposits Mass-Movement Glacial Deposits and range of crystal, lithic, and vitric fragment (pumice) proportions. Tuffs lower the Kitty Creek map (Lewis and others, 2009) to the north. Fine- to Ce (234-325 ppm) relative to other intrusive rocks in the region (data from
Deposits Deposits Periglacial Deposits in the sequence commonly contain conspicuous biotite phenocrysts. Most medium-grained, moderately well-sorted feldspathic quartzite. Typically Gillerman, 2008). Mineralization ages are complex, but some are clearly
- 3 N or all are probably rhyolitic. A quartzite-bearing tuff interbedded with mafic flat-laminated m to dm beds with little siltite or argillite. Plagioclase content Paleozoic (Gillerman, 2008; Gillerman and others, 2008, 2010, and 2013)
EAVE R H EA O U N TY O NTANA L. m | Bt Qas Qaty Qalc Holocene lava flows north of Trail Creek yielded a U-Pb zircon age of 47.0 + 0.2 Ma (12-28 percent) is greater than or sub-equal to potassium feldspar (5-16 as summarized below. Dating of Nd-enriched monazite and thorite from
) Qtg (LP-06; Table 3). Thickness as much as 60 m (200 ft). percent) in nine quartzite samples. Four others contained 19 to 35 percent the Lucky Horseshoe mine by electron microprobe analysis returned
Qqt . plagioclase but lacked potassium feldspar. One sample from immediately Carboniferous ages (300-350 Ma) for mineralization, much younger than
Teg, | UPPer conglomerate (Eocene)—Poorly sorted, poorly indurated conglomerate east of the northeast part of the map contained about 15 percent the syenite-lamprophyre suite and not matching known intrusive events.
Ot Qls Qms L QUATERNARY north of Agency Creek and southeast of Lemhi Pass. Contains well-rounded plagioclase and no potassium feldspar, and one from the map itself Zircons from the Lucky Horseshoe ultramafic to mafic sill yielded ages from
RUSSE” F BUI’meStél’ JeSSG MOSOH:, LOUdOn R Stanford, Qafo o T Qgto | Qgoo Pleistocene pebblgs, CObb.leS‘ and t?Ol.JIde.rs as large as 1.5 m in diameter. Most are contained about 20 percent plagioclase and 5 percent potassium feldspar. Neoproterozoic to Late Carboniferous. Neoproterozoic and Carboniferous
R d S |_ ; K |_ O h b d J f f D |_ ﬁ lc\a/luartzne,t but 'OCIquft d'St'nc.?ve CObe%SAi)n?( bo(uzlgersf)otf ct(?]arse-gtLalne? Top and bottom of unit not exposed, but thickness at least 900 m (3000 ft). cores appear to have younger Carboniferous overgrowths, but four zircon
esoproterozoic piotite granite expose m mi) to the northwes Correlated with an upper part of the Jahnke Lake member, Apple Creek grains yielded concordant results with dates between 317.9 and 315.1 Ma.
ee ) eWIg Urt ' t ergl’ an € rey - Lon Lo iy L ST (Burmester and others, 2016a). Rare garnet amphibolite cobbles also noted Formation, on the Goldstone Pass map (Lonn and others, 2009; Burmester
g L north of Agency Creek. Boulders also form lag deposits west of the actual and others, 2016a) to the northwest.
] unit exposures. Equivalent to granite clast conglomerate (Tcg2) of REFERENCES
}Pliocene + CENOZOIC Blankenau (1999), but mapped higher in the stratigraphic section in the vsyc | Siltite of Yearian Creek (Mesoproterozoic}—Thinly bedded siltite and argillite,
e 0101' 3030 /630 000 FEET (ID) 304900 mE 271 30" 307 | | 990 000 FEET (MT) (311 312 113°224f4%(3'(‘)0l area north of Agency Creek. Blankenau (1999), Janecke and others (2000), and white-weathering, gray and green quartzite. Characterized by undulat-
T NS/ e % / Fae ol ) 400——13 NN Za=s and Chetel and others (2011) postulated that an Eocene paleoriver flowed ing, graded, uncracked couplets and rare couples of medium-green siltite . . . .
] \\ }\5\\ _,/7/;7;7 == /% 7 // / // P 7/ / N 1 ng N \\\\\y(\\/_/_ Sedimentary through the Salmon basin and transported the granite clasts across the and light-green to gray argillite. Mud cracked bedding surfaces less common Andiirstgg‘ éAéll_rﬁ’olngfjigrzanl_lgmhithggﬂm’ Cﬂ;&?'T(thnngZueﬁ;tRﬂ?neer’SO:;Z
///' WAt = (i ( 1144 ; I A L CREEK F&"ﬁ/\\ Rocks Beaverhead Range at Lemhi Pass. As thick as 150 m (500 ft), but absent in than angular light-colored mud chips. Mud chips commonly in bases of beds Geol P hi 9:11;5 81 Y, )
iii / v l,'l{(‘ \ o N /] the southeast part of the map. along with well-rounded, fine to spherical medium quartz grains in dark And €0 Og)/g‘ Lamlp%i G‘ | P. d mi | f the Lemhi d
1 ! '1‘ | 1 < Intrusive Volcanic }Oligocene . ) . green channels a few cm wide and as thick as 1 cm. Similar grains comprise n ersoln, - hi Ca' €o zgﬁ e.tn dmhlnera resourcfes or the gmG' qlua .
l s Teg, | Tsb Rocks Rocks Tgs, | Older quartz-sanidine welded tuff (Eocene)—Tan-orange to light-pink welded quartzite beds a few cm to a few dm thick. Green to white, very fine- to g’ﬂng el';l L—i’;{' 11i)unty’ Idaho: Idaho Bureau of Mines and Geology
\ tuff present north of Agency Creek and southeast of Lemhi Pass. Contains fine-grained feldspathic quartzite in beds 1 to 3 dm thick is less common than amphiet L4, 2P o . .
3 Ter r TERTIARY sparse, euhedral to subhedral Crysta|s of sanidine and quartz. Termed vitric in the Agency Creek quadrangle to the west (Burmester and others, 2018) Six Anderson, A.L., 1961b, Thquum mineralization in the Lemhi Pass area, Lemhi
tuff of Lemhi Pass by Staatz (1972, 1979), who estimated a thickness of quartzite samples in the Agency Creek quadrangle and one east of Bear | (lt(ounty, Idaho:gEgc;)ngmlc Geology, v. 56}’ nod Lp. '177-1h?7. ution of th
4985000 mN Tim 115-200 m (380-650 fi). Our estimate of maximum thickness is 60-90 m Creek had plagioclase exclusively or in excess of potassium feldspar, and Blan er:ﬁu' JtJ 1S i ebnogou: strtucturta Ialg hSt_raS?rspSt'Ct E\S L.Jtlon.to I\t/l g
Teg Td Tdu | Eocene (200-300 ft). Equivalent to Tgsl of Blankenau (1999). M'Gonigle and most had greater than 90 percent quartz. Lithologic correlation with the sr?u neas grn 3a Ton asin, east-central ldano: Utah State Lniversity M.s.
4 Dalrymple (1996) reported an*Ar/*Ar weighted mean age of 47.95 + 0.12 Lawson Creek Formation favored because of spherical medium quartz grains, thesis, 143 p., 3 plates. is RS and dd 2013 q
Tas, J Ma for this unit near Lemhi Pass. mud cracks, and chips. However, nowhere else have we seen such a thick Burmestgr, R.'f'.:"dl‘(t)r?n’ JI? Letw?, R. h anf ﬂl:/lclia ﬁn MbE : lf,t'[]oweEl;r Ita
= = Middle conglomerate (Eocene)—Poorly sorted, matrix-supported conglomer- section of siltite and argillite couplets in the Lawson Creek. An alternative is gran uni |e. N ?I:)ry ?gs rf Igrap 4y20 1619 emni subbasin of the be
€92 €9, 9 . y ! PP g the coarse siltite member of the Apple Creek Formation, which is a thick unit upergroup: Northwest (€ology, v. 2, p. 1-19.
ate. Poorly consolidated and not exposed in outcrop north of Agency Creek . . . ) . . Burmester, R.F., Lewis, R.S., Othberg, K.L., Stanford, L.R., Lonn, J.D., and
Tat . . in the Salmon River Mountains but lacks large spherical grains. Thickness .
where clasts consist of quartzite pebbles, cobbles, and boulders as large as . - McFaddan, M.D., 2016a, Geologic map of the western part of the Salmon
1 m in diameter. Silicified and finer grained in thin exposure immediatel uncertain for lack of mapped lower and upper contacts, and deformation. 30 x 60 minut d le, Idah d Montana: Idaho Geological S
1 210 000 FEET Tegy - 9 p Y Upper contact appears gradational into quartzite of Grizzly Hill in the Goat x 00 minute quadrangle, ldano and Montana. fdaho feological survey
i\ ) J south of Lemhi Pass where subangular to subrounded clasts are quartzite - ) . Geologic Map 52, scale 1:75,000.
(D) S e . . Mountain quadrangle to the south (unpublished mapping). There the contact . .
and siltite; small feldspar clasts, originally volcanic-derived phenocrysts(?), . - . . . - Burmester, R.F,, Lonn, J.D., Lewis, R.S., and McFaddan, M.D., 2016b, Stratigra-
I sy N\ . . . : . is placed above the highest interval that contains recognizable siltite and . . .
1984 CAMBRIAN are present in the matrix at this locality. Included in conglomerate of Flume argillite couplets and lag deposits of well-rounded quartz grains phy of the Lemhi subbasin of the Belt Supergroup, in J.S. MacLean, and J.W.
7 Metasedimentary Creek by Staatz (1972), but considered a separate, less extensive unit here. ' Sears, eds., Belt Basin: Window to Mesoproterozoic Earth: Geological
Rocks \ Blankenau (1999) and Janecke and others (2000) included this unit in their Yg? | Gunsight Formation? (Mesoproterozoic)—Feldspathic quartzite, less siltite, and Society of America Special Paper 522, p. 121-137.
_ granite-clast conglomerate unit (Tcg2) but we only noted the granite clasts minor argillite. Quartzite beds are as thick as one meter but more commonly Burmester, R.F, Lewis, R.S., and Lonn, J.D., 2017, Were we wrong? Second thoughts
Yail vmi in our upper conglomerate (Tcg) and, rarely, in the uppermost conglomer- dm scale and are flat laminated or trough cross bedded, with rare hummocky on geology of the Lemhi subbasin: Northwest Geology, v. 46, p. 7-14.
Ysyc SOPROTEROZGD ate (Tcg). Thickness north of Agency Creek is about 120 m (400 ft) but cross lamination. Some of the thicker beds have bedding defined by dark Burmester, R.F,, Othberg, K.L. Stanford, L.R., Lewis, R.S., and Lonn, J.D., 2018,
MESOPROTEROZ south of Lemhi Pass only about 10 m (30 ft). mm-scale, parallel laminations. Common are climbing ripple or ripple drift Geologic map of the Agepgy Creek quadrangle, Lemhi County, Idaho:
~ el Quartzite-bearing ash-flow tuff (Eocene)—White, white-gray, pinkish red, or cross lamination, large loads, convolute bedding, and soft-sediment Idaho Geological Survey Digital Web Map 182, scale 1:24,000.
=183 Tat ink-aras tug Contains sparse o abundart an ulgr ﬁallr)k- v to black deformation. Less common are cm-thick dark green to light internal lamina- Chetel, L.M., Janecke, S.U., Carroll, AR., Beard, B.L., Johnson, C.M., and
[380 000 FEET puartgiteylithic. (ragments Igss =bundant quartz an%l e ioclas?e };nd minor tion of quartzite with little macroscopic grain size change. Quartzite beds are Singer, B.S., 2011, Paleogeographic reconstruction of the Eocene Idaho
M7 gani e, Poorl g o e e e dg e uivaﬁ’en? o Ton unt ot repeated in cosets or interbedded with siltite that is commonly thinner than a ~ River: Geological Society of America Bulletin v. 123, no. 1-2, p. 71-88.
1983 VanDenbur (13/97) and T tunityof Blankehauq(1999) The Iattgr obtained meter. Contacts with siltite more commonly sharp than graded. Graded Fisher, F.S., Mcintyre, D.H., and Johnson, K.M., 1992, Geologic map of the
. an 4°Ar/39Ar% e on sinale sC;nidine crvstals of 49.51 + 0.14 Ma on a sample couples of light quartzite, dark siltite, and darker, gray to green argillite occur Challis quadrangle, Idaho: U.S. Geological Survey Miscellaneous Investi-
- INTRODUCTION collected algn Withgin on Creeky about 30 km '(18 mi) 1o thF:e locally. Quartzite comprises approximately one third of these intervals, _ gations Series Map I-1819, scale 1:250,000. . .
A west-northwestgin the Sgal Mountain quadranale. AnAIPAr weighted which gives the rock a candy-striped appearance. Platy parting with musco- Gillerman, V.S., 2008, Geochronology of iron oxide-copper-thorium-REE
Y o _ o q gle. /€19 vite surfaces present but rare. Finer grained material, locally phyliite, is most mineralization in Proterozoic rocks at Lemhi Pass, Idaho, and a comparison
Bedrock mapping in 2015 and 2016 and field checking in 2017 by GRAVEL TERRACE DEPOSITS mean age of 48.64 + 0.12 Ma from a sample collected near Lemhi Pass was vide i i i i to copper-cobalt ores, Blackbird Mining District, Idaho: Final Technical
A _ ) ) ; . : common along the divide in the middle of the map. Five quartzite samples pp , g )
‘ Burmester, Lewis, and Lonn followed reconnaissance work by Lonn, . . . reported by M'Gonigle and Dalrymple (1996). Estimated to be as thick as ranged from 32 to 80 percent quartz with the rest plagioclase. Potassium Report to U.S. Geological Survey for Grant 06HQGR0170, 148 p.
Burmester, and Lewis in 2006-2008. Mapping of Challis units was by Gravel deposits of Pleistocene alluvial terraces are composed of poorly to 520 m (1,700 ft) in the area south of Lemhi Pass (Staatz, 1972), but thins to feldspar is similarly lacking in about half of the samples from Kitty Creek Gillerman, V.S., Fanning, C.M., Link, P.K., Layer, P., and Burmester, R.F., 2008,
Mosolf in 2016, and of Quaternary deposits was by Othberg and Stanford moderately sorted and clast-supported sandy gravel. Clasts are subangular the south and is absent in the southeast part of map. d le to th th (Lewis and oth 2009 d fitutes less th Newly discovered intrusives at the Lemhi Pass thorium-REE iron oxide
in 2015 and 2016. Attitudes from previous mapping by Staatz (1972) to rounded pebbles, cobbles, and boulders. Clast lithologies are quartzite, duadrandle to fhe north (Lewss and others ). and constiuries jess han a district, Idaho: Cambrian syenite and mystery ultramafics - signatures of a
; v ' siltite. and volcanic rocks from the adiacent mountains. Terrace deposits Teg | Basal conglomerate (Eocene)—Clast-supported conglomerate present locally third of the feldspar in the other half. Correlated with the Gunsight Formation rict, 10: Yy ystery ! Slg :
NN R = ‘ 2 anDenburg (1997), and Blankenau (1999) supplement the structural data ’ ) _ | : P L i th t of Well ded pebble to cobble clast il to the north (Burmester and others, 2016a). However, ages of two detrital buried alkaline complex or two systems?: Geological Society of America
a2 TN ' L DAL AN X collected by the authors. Vein and prospect locations are largely from form a relatively thin 9 m (30 ft) cap over a stream-cut bedrock surface. In N northern part o map. YWell-rounded peuble 1o Cobble Clasts are mosty i f h n mi inal ital qrain f Abstracts with Programs, v. 40, no. 1, p. 51
' 7/ AN : ARARN I / ' S i i ipti the quadrangle on the Idaho side of the Continental Divide there is one quartzite, typically 10 to 20 cm in diameter, although Staatz (1972) also zircons from near the Copper Queen mine and a single detrital grain from . grams, v. £9, no. -, p. 9. .
NN taatz (1972). Mapping and unit descriptions by Blankenau (1999) and q g : ! ted that fth Il bebbl hite tuff and that th i i near the Lucky Horseshoe mine range from 1371 to 1375 Ma (Gillerman, Gillerman, V.S., Schmitz, M.D., Jercinovic, M.J., and Reed, R., 2010, Cambrian
VanDenburg (1997) facilitated our work in the Tertiary units in the north- remnant of the terrace sequence (Qtg that occurs in the Salmon basin and reported that some ot the smat pebbles are white U1 and that the mafrix 1 : : it bei : d Mississippi i iated with neodymium-enriched
g Yy i S 2008), consistent with the unit being above the Swauger Formation. That and Mississippian magmatism associated with neodymium-enriched rare
i Lemhi Valley. In those valleys, the sequence records long-term episodic tuffaceous. Equivalent to Tcgl of VanDenburg (1997). Staatz (1972) ’ ; ; > ati i st i
western and eastern parts of the map, respectively. Study of the rare-earth aley. . ys, q rds long P! i i would make it a new member of the Apple Creek Formation because it is ver earth and thorium mineralization, Lemhi Pass district, Idaho: Geological
) . BESTR . reported a maximum thickness of 5 m (15 ft) pp y
element (REE) and thorium mineralization in the area by Gillerman (2008), stream incision, which was probably driven by glacial climate fluctuations : - . Society of America Abstracts with Programs, v. 42, no. 5, p. 334.
| ’ \< during the Plei E £ th . | Divid hich i f th different from the Jahnke Lake member exposed to the north (Yqf; Lonn and g ) ) P
and Gillerman and others (2008, 2010, and 2013) provided additional uring the Pleistocene. East Olt c Contlﬂenta vide, which Is part of the others, 2009). Thickness uncertain because of deformation and lack of upper Gillerman, V.S., Schmitz, M.D., and Jercinovic, M.J., 2013, REE-Th deposits of
chemical and geochronological information. Soils information is from Missouri River drainage, gravel terraces have not been subdivided. Terrace INTRUSIVE ROCKS and lower contacts, but in the Kitty Creek quadrangle (Lewis and others, the Lemhi Pass region, northern Rocky Mountains - Paleozoic magmas and
Greene (2008), and Hipple and others (2006). gra\éels gomrponlyha}rf] cappedI bél' gr}d |Eterf|nger with, Iallmllllal-fan deposits 2009) a minimum of 2,400 m (8,000 ft) was estimated. hydrothermal activity along a continental margin: Geological Society of
. 498} . (Qaf and Qafo), which are included in the terrace unit locally. Small intrusive bodies are present throughout the quadrangle. Many are America Abstracts with Programs, v. 45, no. 5, p. 41.
b7 3017 >730 SYMBOLS Otg | Gravels deposited on terraces, undivided (Late Pleistocene)—Undivided thought to be Cambrian based on extreme mafic composition, degree of Greene, Antoinette, 2008, Soil survey of Beaverhead National Forest area, Montana:
B ? terrace deposits on the Montana side of the Continental Divide. Includes alteration, and a U-Pb age determination from the adjoining quadrangle to STRUCTURE United States Department of Agriculture, Forest Service in cooperation with
8l glacial outwash deposits from upper Bear Creek. Soils moderately to well the west (Gillerman and others, 2010, 2013). Some dikes to the north are United States Department of Agricuture, Natural Resources Conservation
o _ developed. Eocene (Lonn and others, 2009) so less-altered intrusions on this map are Service, 2847 pages, soils maps at http://websoilsurvey.nrcs.usda.gov/app!.
i ——_  Contact: dashed where approximately located. possibly Eocene. Several faults traverse the quadrangle and many have been mapped and Hansen, P.M., 1983, Structure and stratigraphy of the Lemhi Pass area, Beaver-
AN WAV NN N AN SN o e s /0 W RN = N R L e o = Wl = s G e e R ) S G NSNS “Otg, | Gravel of second terrace (Middle? Pleistocene)—Forms terrace 30 m (100 ft) _ N S _ N discussed by Staatz (1972) and VanDenburg and others (1998). Janecke and head Range, southwest Montana and east-central Idaho: Pennsylvania State
=l 7= — <~ Normal fault: ball and bar on downthrown side; dashed where L =7% above Flume Creek. Soils well developed. n Dikes, undivided (Eocene?)—Mostly diorite dikes. Equigranular to porphyritic others (2001) show and discuss distribution and sequence of extensional ~ University M.S. thesis, 112p.
=== //’ approximately located; dotted where concealed. dikes and small plugs that contain more plagioclase and quartz and fewer faults and folds over a wider area. Itis likely that more faults exist within the Hipple, Karl, Langersmith, Karen, Winward, Rulon, Ames, Dal, and Duncan,
7 /s - _ - it ) e b A ball on d A mafic mlnerals than the €m| intrusions. A gray-weathering intrusion Mesoproterozoic units, but are unrecognized due to the lack of reliable Bradley, 2006, Soi! survey of Cugter—Lemhi area, ldaho, parts of Blaine,
S Rea;:ittlj\;atgn trgt;itti\zutéatefztu”or;;pﬁ}irn?sgt%,as?]rezn Whgreonal O\r/\c/)r)l(tin:c;\;\;rll MASS-MOVEMENT DEPOSITS g_P-OKQ, 5?.5'2 vat.ldperceln';hsl_q Table _1) cut Iby a fau(ljt northdof I_Evetrs(;)E lithologic markers. Regional extensional faults bound some Tertiary units, (I\,]uster,I ell?nd Lemhi cguntles. pnlteg St‘ates 1Dz$%artment of Algrlculture,
J,)’, | o1 peactvet IgOI ; pp y o . . reek contains feldspar laths in an equigranular groundmass o[)nlna ed by some of which are preserved in hanging walls (Janecke and others, 1998). atL'Jra esources Conservation Service, pages, soil maps at
/ ; ocated; dotted where concealed. ll\/lassl-.r(‘;wov?nlwent d;eptcr)]glts |ntthe qlu?drarll?le c|}|n(|:.I(;|Jde(d(le.gp-ie(z;uebd.roftlatlonai feldspla: zlind rrlllnord z:)lterﬁd n:_aflc g_raunsI (t_)lo'iltz_and h;:yr_(:xened ?) t_r:jatt are VanDenburg and others (1998) interpreted fault geometry, fold orientation, ) httlf.//vgel?s%lsulrjveybnrcs.gsga.gog/g?p/i( 13 1008 G t )
e _ - _ andslides (slumps), thinner translational landslides (slides), debris flows o completely replace alteration minerals including chlorite and epidote. . ; ; ; anecke, S.U., VanDenburg, C.J., and Blankenau, J.J., , Geometry, mecha-
was B — T Thrust fault: teeth on upper plate; dashed where approximately located: e : pl o 1dslic : pletely repi y 9 p and angular unconformities to document multiple episodes of extensional . ANDE 9 . ometry,
y varying volume and extent, and periglacial colluvium that moved Age is uncertain. faulting and folding in the region. Named faults within the quadrangle are nisms, and significance of extensional folds from examples in the Rocky
. dotted where concealed. more actively by solifluction during times of Pleistocene glacial climates. ] Dacite intrusi ks (E }—Pink- to dark b theri i described below. Mountain Basin and Range province, U.S.A.: Journal of Structural Geology,
/ T~ , Other colluvium, including talus, was not mapped separately but included - acite intrusive rocks (Eocene)—Pink- to dark brown-weathering, porphyritic ' V. 20, no. 7, p. 841-856
= Detachment fault: hachures on upper plate; dashed where approximatel ) L SN ; i ini A ' .
' located: dotted where conceal?a% P PP Y in the rock units on which it lies. dacite dikes and small plugs containing phenocrysts of quartz and Janecke, S.U., VanDenburg, C.J., Blankenau, J.J., and M'Gonigle, J.W., 2000,
J / ’ ' _ _ _ B _ plaglhqclase with minor biotite and altered horntlnlende_. Al\n intrusion west of WEST STRAND OF THE BLOODY DICK CREEK FAULT Long-distance longitudinal transport of gravel across the Cordilleran thrust
1/ aa_\ﬂ\ Anticline axial trace: dashed where approximately located. Arrow Qls Landlsllde dep(lJlsns_I(HoI?cene tdo tI;’Iellztocenlg)—uhst(;’att)lfle(?, poorly Is'(cj)rted S|I:jty Lem ;ZSSEELOP-SO,\lA, 6?93\/\/2 percent SiQTable 1) yielded a U-Pb zircon belt of Montana and Idaho: Geology, v. 28, no. 5, p. 439-442.
indicates plunge. El?ékgri\;iertr)]/fIS(I)\;)//sC(?eyE)r?snflom?su dg[)sris a?/Z?;r:tfhesya?]STopcsléfz;IIs es, slide age 0f 49.4 £ 0.5 Ma (Table 3). This fault is the southward continuation of the western part of the Beaver- Janecke, S.U., Blankenau, J.J., VanDenburg, C.J., and Van Gosen, B.S., 2001,
----- \.,IL — Syncline axial trace: dashed where approximately located; dotted where ’ ’ , , . ©€sy | Syenite (Cambrian)—Fine-grained syenite plug 1.9 km (1.2 mi) south-southwest nead Divide faul systgm 2nd possibly fhe Freeran ihiust and Horth Fork I\B/lap thnorcrinsl oy ant?ﬁ eXtetnl\jlontal f0|deln thte Telnddol'il ML?uSmgmsl an'd |
concealed ' ’ Qms | Mass-movement deposits (Holocene to Pleistocene)—Angular to subangular of Lemhi Pass. Consists largely of 1-2 mm subhedral alkali feldspar fault that merged with it (Burmester and others, 2016a). The west strand of Seaver l\j.a ”ange, SolL:’. l\g%i d.on ﬁ/lna a,\r/l]angzgm ? 2:160 bogo ogica
' poorly sorted silty and clayey gravel. Includes solifluction deposits, collu- (oligoclase with albite rims), with interstitial specular hematite and quartz. the Bloody Dick Creek fault in the northeast corner of the map was L uIrEv\eA)l/ 1';‘:;3 aRneou;s, flteh ub 1es ,‘;p A i SCG;? ioloav: T
1979 I\ 3 (NStrike and dip of bedding. vium, and some alluvial-fan gravel. Alkali concentrations (K,O+Na,0) are 9.79 to 11.50 wt. percent interpreted in the Kitty Creek quadrangle (Lewis and others, 2009) as a ane, £, » Report of the subcommitiee on sediment terminology: frans-
& (Gillerman, 2008). SHRIMP zircon 27PbfPb age of 529.1 + 4.5 M shallow thrust with the Jahnke Lake member of the Apple Creek Formation actions of the American Geophysical Union, v. 28, no. 6, p. 936-938.
\ ! ’ ge o o a i i i i i Le Bas, M.J., and Streckeisen, A.L., 1991, The IUGS systematics of igneous
30QdApproximate strike and dip of bedding. determined from sample collected from prospect pit in the syenite in the footwall. Accumulation of Challis volcanics on the hanging wall and os: Joural of the Geoloaical Society of Lond )1/48 ot 833?
GLACIAL AND PERIGLACIAL DEPOSITS (Gillerman, 2008; Gillerman and others, 2008, 2010). breccnatlon of quar.tzne of.the footwall suggest post-Challis normal rocks: Journal or the (seological Society or London, V. ' P ~639.
2 L _strike and dip of beddingwhere sedimentary structures show bedding to displacement and brittle faulting at shallow level. In contrast, VanDenburg Lewis, R.S., Burmester, R.F., Stanford, L.R., Lonn, J.D., McFaddan, M.D., and
be upright. Glacial and periglacial deposits are present in the higher elevations. As n Mafic intrusive rocks (Cambrian)—Fine-grained, equigranular to porphyritic (1997) and VanDenburg and others (1998) considered it to be a pre-Challis Othberg, K.L., 2009, Geologic map of the Kitty Creek quadrangle, Lemhi
noted by Hansen (1983), the extent of glacial deposits is considerably less diorite, lamprophyre, and related mafic intrusive rocks, mostly in dikes. listric extensional fault that may have reactivated a southwest-dipping County, Idaho and Beaverhead County, Montana: Idaho Geological Survey
a7 £ 4Strike and dip of bedding interpreted to be overturned on the basis of than envisioned by Staatz (1972). Plagioclase and clinopyroxene are the major constituents and are present thrust fault. On the Salmon 1:75,000-scale compilation (Burmester and Digital Web Map 112 and Montana Bureau of Mines and Geology Open-
stratigraphic succession or position. locally as small phenocrysts. Opaque oxides, minor interstitial quartz, and others, 2016a) the fault is shown in cross section as continuous with the File Report 582, scale 1:24,000.
) _ _ ) _ Qgty | Young glacial and periglacial deposits (Holocene)—Poorly sorted angular to apatite also present. Some rocks may have once contained olivine or “Freeman thrust?” that is exposed in the Pattee Creek window. If this fault is Lonn, J.D., Stanford, L.R., Lewis, R.S., Burmester, R.F., and McFaddan, M.D.,
B 80 cStnke and dip of beddingwhere sedimentary structures show bedding to subangular boulder gravel and till. Includes pro-talus ramparts, inactive orthopyroxene, but alteration minerals now completely replace the original shallower than we presently depict, it is plausible that it also is exposed at 2009, Geologic map of the Goldstone Pass quadrang!e, Lemhi Cqunty,
be overturned. rc_;ck glaciers, and moraines probably_ of the Little Ice Age. Deposited in mineral. Alteration minerals (chlorite, sericite, and epidote) are common. the Lucky Horseshoe mine near the west edge of the map. Shallow Idaho, and Beaverhead County, Montana: Id.aho Geological Survey D|g|lta|
. ) . o cirques and east- and northeast-facing protected areas above 2,440 m Chemical analysis shows that most samples are low in Siq44.94 to 46.68 mylonite, cataclasite, and possible drag folds there along with 100 Ma ages Web Map 114 and Montana Bureau of Mines and Geology Open-File
70 JApproximate strike and dip of bedding interpreted to be overturned on the (8,000 ft). Soils undeveloped. wt. percent), but that more silica-rich samples such as 15RL086 (58.43 on monazite and thorite (Gillerman, 2008) are consistent with thrust Report 584, scale 1:24,000. . .
basis of stratigraphic succession or position. , , , , , , , percent) also are present (Table 2; Gillerman, 2008). One small body 1.2 faulting in the Cretaceous. This fault is shown in sections A-A’ and B-B’ as Lund, K.I., Evans, K.V., Tysdal, R.G., and Winkler, G.R., 2003, Geologic map of
2. ke and dio of bedding. strike variable Qalc | Fine-grained alluvial and lacustrine deposits (Holocene to Pleistocene)—Silt, km (0.8 mi) west of the map and north of Cow Creek was mapped as diorite the west strand Bloody Dick Creek fault, and, along with younger faults, the east half of the Salmon National Forest, in Evans, K.V., and Green, G.N.,
O P g ' s?nd,da;nd minor gravc?ll de%OS't?d 'rclj glacially scoured and periglacial by Anderson (1961a) and Staatz (1979). It was reinterpreted as pyroxene probably separates Yg? and Ysyan this map. Geologic map of the Salmon National Forest and vicinity, east-central
\, 3 Strike and dip of volcanic layering. closed depressions. Soils undeveloped. lamprophyre and dated with TIMS U-Pb geochronology on zircons as early Idaho: U.S. Geological Survey Geologic Investigations Series Map 1-2765,
- : - : ; Cambrian (534.37 + 0.22 Ma; Gillerman and others, 2010, 2013). 19 p., scale 1:100,000.
Till deposits of last local glacial maximum (Late Pleistocene)—Poorly sorted ’ ' ' , h :
\yz Strike and dip of flow or compaction foliation in volcanic rocks. 24 sandy boulder till. Clasts subangular to subrounded. Forms end moraines - - - L - LEMHI PASS FAULT M Gonlgle,. J-W. and Dalrymple, G.B., 1996, AOAr/.SgAr ages of some C.ha”.'s
B and recessional r.noraines i the unper Bear Creek \./alle Small moraines cymi /| Mafic igneous rocks (Cambrian or Mesoproterozoic?)—Aphanitic and vesicu- Volcanic Group rocks and the initiation of Tertiary sedimentary basins in
D Horizontal bedding. lso found i Gi binedal pGpI i val ty. Maxi il lar mafic igneous rock mapped in two localities along the Continental The Lemhi Pass fault can be traced across the northern part of the map southwestern Montana: U.S. Geological Survey Bulletin 2132, 17 p.
31,S°k oun24|n c{;r(??tes.s _llne alfl q acu? |ond equivaient. Maximum 4 Divide toward the south edge of the map. Vesicles contain amygdules of through Lemhi Pass. VanDenburg (1997), VanDenburg and others (1998) McKee, E.D., and Weir, G.W., 1953, Terminology for stratification and cross-
1977 430 Strike and dip of foliation. ickness 24 m (80 ft). Soils weakly developed. calcite. Chilled margins and lack of lateral continuity consistent with and Blankenau (1999) interpreted the structure as a 22° to 24° stratification in sedimentary rocks: Geological Society of America Bulletin,
250 . . N o Till and deposits older than last local glacial maximum (Pleistocene)—Poorly intrusion or a small flow. Although visually similar to Cmi unit, vesicles south-dipping detachment fault, which was slightly steeper before latest v. 64, p. 381-390
Strike and dip of mylonitic foliation. Qgto sorted boulder till. Exposed in one area in the upper Bear Creek valley. have not been found in Cmi. tilting. However, its linear trace over topography is consistent with a steeper Ruppel, E.T., 1975, Precambrian Y sedimentary rocks in east-central Idaho: U.S.
A$ ) ) Mostly subangular to subrounded clasts. Soils surface eroded away. dip. It forms the northeast boundary of Tertiary rocks within the quadrangle Geological Survey Bulletin 889-A, 23 p.
s = trike and dip of cleavage. but to the east is overlapped by Late Eocene strata (VanDenburg and others, Sharp, W.N., and Cavender, W.S., 1962, Geology and thorium-bearing deposits
— Qo L Outwash gravels older than last local glacial maximum (Late to Middle? MESOPROTEROZOIC STRATA 1998). Most simply, its heave is the thickness of the Challis that of the Lemhi Pass area, Lemhi County, Idaho, and Beaverhead County,
Strike and dip of joint Qgoo
45 Joint. Pleistocene)—Rounded to subangular, well-sorted cobble gravel. Clasts are ) ) ) accumulated in the half-graben it formed, estimatedas 1 km (VanDenburg Montana: U.S. Geological Survey Bulletin 1126, 76 p.
) Bearing and plunge of lineation, type unknown. mogtly quartzite with some volcanics. Forms terrace on rogk-cut surface. l_howligrag_epmetased(ljmentlaryI rocks of l\/(lfsoproterotzr?lc age Llj(nderlle most ofd and others, 1998). Staatz, MH 1972, Geology and description of the thorium-bearing veins,
0 Drainage source for deposit has been captured post deposition by Trapper e Lemhi Fass quadrangle. In surrounding areas, tinese rocks were assigne Lemhi Pass quadrangle, Idaho and Montana: U.S. Geological Survey Bulle-
A\, Bearing and plunge of mineral lineation. Creek. Deposit thins to the north and east. Thickness 3-24 m (10-80 ft). Soils to the Swauger and Lemhi quartzites by Anderson (1961a), Gunsight tin 1351, 94 p., 2 plates.
well developed to eroded away. Formation and unassigned quartzite and siltite U,”'ts by Staatz (1979), and DAN PATCH FAULT Staatz, M.H., 1979, Geology and mineral resources of the Lemhi Pass thorium
1976 s (@ Bearing and plunge of mylonitic lineation. Gunsight and Apple Creek formations of Ruppel's (1975) Lemhi Group by district, Idaho and Montana: U.S. Geological Survey Professional Paper
) Lund and others (2003). They are very fine- to fine-grained quartzite and This fault is shown on maps by Staatz (1972, 1979) and VanDenburg (1997) 1049-A, 98 p., 2 plates.
—"  Quartz vein; arrow indicates dip. POST-CHALLIS SEDIMENTARY DEPOSITS rare medium-grained quartzite, plus siltite and argillite, but vary in details with down-on-the-southwest displacement that preserves Eocene strata in Tysdal, R.G., 2000, Stratigraphy and depositional environments of Middle
60 of bedding character and sedimentary structures. To the north, we applied its hanging wall. Bedding attitudes suggest that both the hanging wall and Proterozoic rocks, northern part of the Lemhi Range, Lemhi County, Idaho:
Location of Mesoproterozoic granite boulder. Sedimentary rocks overlie the Challis volcanic units in the northwestern formal names to units (Burmester and others, 2016a) following revised footwall are tilted northeast, perhaps as part of a set of bookshelf fault U.S. Geological Survey Professional Paper 1600, 40 p.
) and eastern parts of the map. Ages are poorly constrained. Previous stratigraphic nomenclature (Burmester and others, 2013; Burmester and blocks above the Lemhi Pass or lower detachment. If so, some of the north- Tysdal, R.G., 2003, Correlation, sedimentology, and structural setting, upper
Mylonite. detailed stratigraphic work includes that by Blankenau (1999) in the north- others, 2016b) that uses the coarsest unit, the Swauger Formation, to distin- east dip of the bedrock would be due to this block faulting. strata of Mesoproterozoic Apple Creek Formation and lower strata of
1075 P Tectonic breccia. west corner of the map, and VanDenburg (1997) along the eastern edge of guish otherwise similar rocks that occur above and below it. Rocks north of Gunsight Formation, Lemhi Range to Salmon River Mountains, east-central
~ _ the map. the Lemhi Pass fault were assigned to the Gunsight Formation based on Idaho, in Tysdal, R.G., Lindsey, D.A., and Taggart, J.E., Jr., eds., Correlation,
T Prospect pit. apparent continuity to the north and our understanding in 2015 of the COW CREEK FAULT sedimentology, structural setting, chemical composition, and provenance
B 1180 000 FEET 2 \ine adit regional framework that placed these below the Swauger Formation. This The Cow Creek fault i i fons B-B' and C.C" it | of selected formations in Mesoproterozoic Lemhi Group, central Idaho:
e { o) . Uppermost conglomerate (Oligocene to Eocene)—Clast-supported pebble to continuity is now in question because diamictite, similar to that found in S S O e e S N £ U.S. Geological Survey Professional Paper 1668-A, p. 1-22.
. ) Tcg pp g g _ U pp p the Lemhi Range (Tysdal, 2000) above the Swauger (revised stratigraphic interpreted as an east-directed fault. See Burmester and others (2018) for . ; - -
Mine shaft. ‘ boulder conglomerate. Includes interbeds of lithic sandstone. Colors are i ’ G : ; VanDenburg, C.J., 1997, Cenozoic tectonic and paleogeographic evolution of
B ¢ Silica. hematit ¢ and petrified 4qf i position, Burmester and others, 2013, 2016), is in strata west of what we more detailed explanation. the Horse Prairie half graben, southwest Montana: Utah State University
LP-08 (5) Geochemical sample location (Table 1, Table 2). gray fo green. Stica, hematle cement, and petritied wood fragments had assigned to the stratigraphically much lower Yellow Lake Formation M.S. thesis. 152 .. 2 plates
present locally. Rounded to subrounded pebbles, cobbles, and some small ; : - ’ p.,2p : . .
" , : : e : north of North Fork, 65 km (40 mi) north-northwest of Lemhi Pass. VanDenburg, C.J., Janecke, S.U., and Mclntosh, W.C., 1998, Three-dimensional
LP-07 Geochronology sample location (Table 3). boulders of Mesoproterozoic quartzite and siltite predominate, but clasts of (Burmester and others, 2017). Unpublished mapping in the Goat Mountain MINERALIZATION . , CJ, , S.U., and N, WC, i ‘
Challis volcanics also are present. Single small boulder of coarse-grained . ’ - hP bping strain produced by >50 my of episodic extension, Horse Prairie basin area, SW
S . . . and Lemhi quadrangles south and southwest of this map found Swauger . :
Mesoproterozoic biotite granite, similar to boulders in Tcg, present east of . L : ; . . Montana, U.S.A.: Journal of Structural Geology, v. 20, no. 12, p. 1747-1767.
. ' , ; 9, Formation, although not in direct contact with units on this map. Spherical, i i i
Flume Creek. Equivalent to Blankenau's (1999) middle conglomerate of the : , . . . , , : Walker, J.D., Geissman, J.W., Bowring, S.A., and Babcock, L.E., compilers,
. : 4 - . medium quartz grains are rare in Lemhi Group units below the Swauger but The Lemhi Pass quadrangle includes the eastern part of the Lemhi Pass i . i i i-
sedimentary rocks of Tendoy (Flume Creek facies of Tcg3 unit) and portions . o e : - - 2012, Geologic Time Scale v. 4.0: Geological Survey of America, doi:
DESCRIPTION OF MAP UNITS fth | te of FI Creek of Staatz (1972. 1979 common in, if not characteristic of, the Swauger and Lawson Creek forma- REE-Th district. Details of many of the mines and prospects can be found in 10.1130/2012.CTS004R3C.
. of the conglomerate of Flume Creek of Staatz ( ; )- _tions, reported in_the Lake Mc_)untain mc_amber of the_ Apple Creek Formation Anderson (1958, 1961b_), Sharp and Cavender (1962), and Staatz (1972, Winston, Don, 1986, Sedimentology of the Ravalli Group, middle Belt carbon-
74 Tsb | Sediments of Bear Creek basin, undivided (Oligocene to Eocene)—Mixed unit in the Salmon River Mountains (Gunsight Formation of Tysdal, 2003) and 1979). Locations of veins and prospects are taken largely from Staatz ate, and Missoula Group, Middle Proterozoic Belt Supergroup, Montana,
Igneous rocks are classified using International Union of Geological consisting largely of pebble to boulder gravel with interbedded sandstone discovered in the dlaml_ctlte membe_r in the Lemhi Ra_nge._ Units above the (1972). Proterozoic m_etasedlmenta_lry rocks and a_Itered_ ma_lflc rocks locally Idaho and Washington,in S.M. Roberts, ed., Belt Supergroup: A Guide to
Sciences nomenclature (Le Bas and Streckeisen, 1991). Grain size classifi- and lacustrine limestone. Subdivided by VanDenburg (1997) but shown Swauger are the mqst I|kely_correlat|ves of the_strata in _thls quadrangle that host quar_tz-chalcopyrl_te-b_orn|te veins. REE-Th mlnerallzatlon is present as Proterozoic Rocks of Western Montana and Adjacent Areas: Montana
cation of unconsolidated sediment and consolidated sedimentary rock here as a single unit. Limestone is gastropod bearing, typically silicified, have spherical, medium-grained quartz, but which ones is unclear. Because quartz veins, and biotite-rich replacements of country rock with abundant Bureau of Mines and Geology Special Publication 94, p. 85-124.
, employ the Wentworth scale (Lane, 1947). Bedding thicknesses and and as thick as 50 m (165 ft). Uppermost part is coarse, volcaniclastic- and of this uncertainty we use local informal names for some units but specu- specular hematite, thorite, and monazite. Magnetite and magnetite-rich
350 000 FEET | lamination type are after McKee and Weir (1953) and Winston (1986). Time quartzite-clast gravel. late on correlations and structural interpretations based on lithologic breccias are common. The syenite plug south of Lemhi Pass is cut by
Mn 77 scale is the 2012 Geological Society of America version 4.0 (Walker and characteristics. specular hematite veins, and locally magnetite-rich veins. It is possible that
others, 2012). Grain sizes and bedding thicknesses are given in abbrevia- ACKNOWLEDGMENTS
tion of metric units (e.g., dm=decimeter). Unit thicknesses, distances, and CHALLIS VOLCANIC GROUP
— elevations are in both metric and English units. Multiple lithologies within ) .
—7/( a rock unit description appear in order of decreasing abundance, and Rocks of the Challis Volcanic Group in the quadrangle are east of the main We would like to thank Bar Double T Ranch and Ed Mooney for granting us
T3 Wl descriptions of stratigraphic units are from bottom to top where possible. Challis volcanic field that formed in the Eocene (about 51-44 Ma). access to their lands. This access helped improve the quality of this report.
= i J | Remnants of the lava flows, tuffs, and subordinate sediments, which are
l T i ARTIFICIAL DEPOSITS widespread in east-central Idaho, were mapped and described by D.H.
£ \\, A \‘\\\\‘ o . Mclntyre, E.B. Ekren, and R.F. Hardyman in the Challis 1° x 2° quadrangle
NN A i m | Man-made ground (Holocene)—Artificial fill composed of excavated, to the southwest (Fisher and others, 1992). A stratigraphic section estab-
\ \/} il transported, and emplaced construction materials typically derived locally. lished in the Agency Creek and Trail Creek areas (Blankenau, 1999:
= N/ / DI | VanDenburg, 1997) is largely adapted here.
e W 1Y . . . . ) .
V = t/[\ =% NN /1 \\ 7 #972000mN ALLUVIAL DEPOSITS Tor | Tuff of Curtis Ranch (Eocene)—White to greenish-white tuff. Contains
///{—}j_:—“i‘\ A ,/\}‘2 g',f,- Rl T | Y ) ) ) ) ) conspicuous biotite along with broken phenocrysts of plagioclase and . . . . . . .
/;,;’ B QR = & LA &\\Q\\ LEN Stream drainage is dominated by high-mountain runoff that on the west quartz in an ash matrix with glass shards. Pumice is abundant to rare and Table 1. Major-oxide and trace-element analyses of samples collected in the Lemhi Pass quadrangle and analyzed at Washington State University.
4205 30[‘“5%};% = [( W//}/ A N Yo 52! 30 drains into the Lemhi River valley and then north to the Salmon River, and typically concentrated at the top of the unit. Sandstone present locally at Maior oxides in weidht . e
113°30 303 C 1970 000 FEET (MT) 25 ' 311000mE 660 000 FEET (ID) | 312 113005 3g on the east into tributaries of the Beaverhead River. Prior to the Pliocene, base. Typically poorly welded, but densely welded in places. This unit TR S, S sl
INTERIOR GFO1 OGICAI SURVEY, RESTON, VIRGIN A2002 11 the drainage divide was farther west. Evidence in the Agency Creek and yielded a U-Pb zircon age of 47.0 + 0.3 Ma (LP-07; Table 3). Equivalent to Sample ) ) D : : . ot b et et o
Base Map Credit 1ldaho Geological Survey Lemhi Pass quadrangles indicates Eocene and OI_igocene(’?) southeasf[ drain_— Ter unit of VanDenburg (1997). VanDenburg and others (1998) reported an number Latitude Longitude Unit name  unit Lithology SiO, TiO, Al,O; FeO* MnO MgO CaO Na,0 K,0 P,0; Sum LOI| Ni* Cr" V' Ga" Cu"zZn" La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Ba Th Nb Y Hf Ta U Pb Rb Cs Sr Sc Zr
Base digitally scanned from 24,000-scale USGS film separates, N Se ot & ?Montana Bureau of Mines and Geology age of the area across the Beaverhead Range into the ancestral Missouri “OAr/Ar age on single sanidine crystals of 47.53 + 0.06 Ma. Staatz (1972) LPO1  44.9747  -113.4527 Daciteintrusverocks Td  dacite plug 63.96 0.644 1555 3.95 0060 263 406 410 257 0154 9767 170 | 58 136 68 22 16 84 5220 9321 1008 3501 574 146 391 053 273 050 1.26 0.18 111 0.16 1443 1569 14.62 12.90 587 095 2.94 19.73 1369 512 570 9.0 233
1997. SCALE 1:24,000 s | | &F Field work conducted 2015-2016. River system (Blankenau, 1999; Janecke and others, 2009’ C_:hetel and reported a thickness of 120 to 370 m (400 to 1200 ft). LRO2 449692 -113.4212 Mafic lavaflows Tim  trachyandeste 59.75 0.939 1441 737 0110 280 564 308 367 0364 9814 101 | 19 21 167 19 51 78 4124 8095 999 3918 7.88 203 6.67 1.00 586 116 3.00 0.44 2.67 042 1062 865 14.79 29.49 6.09 092 2.16 12.12 1285 8.63 591 18.8 244
Shaded elevation from 10 m DEM. oN 1 05 o 1 i o funded i by th ogical others, 2011; Burmester and others, 2018). Later, the Lemhi River valley _ )
Topography Comp”ed 1064 Planimetry derived by 0°35/ / 12.79° . MILE B . I;Sﬁ/(;;?\;(;trr;?]glvz:a;o;J:raﬁlvelnGpeaorltog)llcthﬁagp?nfgsoggr];ﬁ drainage was Captured by the ancestral Salmon River and the VaIIey was Tim Mafic |aVa ﬂOWS (Eocene)—BIack to dark green_gray or dark brOWn-blaCk, LP-04 44,9672 -113.4265 Mafic lavaflows Tim basaltic trachyandeste | 54.82 1.090 14.85 8.72 0.165 536 7.63 266 290 0.393 9859 0.72 28 154 207 19 30 86 36.17 73.63 9.23 36.50 7.52 2.00 6.32 097 558 1.13 287 043 258 040 967 8.86 1596 28.01 517 0.94 186 9.95 96.1 2.12 606 26.3 208
photogrammetric methods from aerial photographs taken 1995 10& = 1—([) e = T — — — 70IOOFEET v@y fg é@g USGS award no. GL6AC00163 (IGS) and deeply incised. aph.anltlc to porphyritic lava flows; chally contalns. round to |m?gu|a.r LP08 449289  -113.3874 M-aﬁclava-flf)ws Tim  basaltic andest.e 5263 0769 11.20 838 0141 1223 677 203 304 0356 9754 132 | 357 797 162 16 82 80 3444 7002 871 3495 743 180 6.01 0.88 507 101 264 039 233 036 963 9.18 10.53 2566 4.90 0.60 1.79 10.60 132.5 4.32 488 23.1 194
and other sources. award no. G16AC00196 (MBMG).The views and ) ) vesicles or amygdules, and flow breccias. Flows are intercalated with thin, LP09  44.8941 -113.3779 Dikes, undivided Tdu quarz monzonite plug | 58.52 1.151 1622 7.00 0159 176 3.44 428 464 0394 9755 142 | 13 18 52 21 15 92 7464 13866 1556 57.86 10.72 441 888 138 7.88 154 3.98 057 3.42 054 2460 15.13 72.98 39.23 650 3.92 2.79 17.08 122.8 0.90 520 11.4 279
Projection: Idaho coordinate system, central zone (Transverse T o and = mm—am— e KILOMETER conclusions contained in this document are those of the Qas | Side-stream alluvium (Holocene)—Subangular to rounded, poorly to moder- discontinuous rhyolitic tuffs (Tt). Secondary chalcedony and calcite are
Mercator). 1927 North American Datum. 2017 Magnetic North 1 0.5 0 1 S as E authors and should not be interpreted as necessarily ately sorted and stratified pebble to boulder sandy gravel. Gravel clasts common. Chemical analysis shows that SiQranges from 48.15 to 59.75 *Total Fe expressed as FeO.
10,000-foot grid ticks based on Idaho coordinate system. Declination at Center of Map Contour interval 40 feet $ | E representing the official policies, either expressed or primarily quartzite. Includes minor colluvium, fan deposits, and pebbly to wt. percent and Na,O+K,O from 3.99 to 7.20 wt. percent (basalt, basaltic LOI = loss on ignition. ' .
central zone. implied, of the U.S. Government. cobbly sar.|dy silt .|n local lower-energy drainages. Deposits are 1 to 6 m (3 trachyandesite, trachyandesite, and andesite composition: Table 1; Staatz, Latitudes and longitudes are in t_he 1927 North /_-\mer.|can Datum (NADZ?). . _ _
1000-meter Universal Transverse Mercator grid ticks, zone 12. QUADRANGLE LOCATION  ADJOINING QUADRANGLES Digital cartography by Jane S. Freed and Jonathan E. Sandquist to 20 ft) thick. Soils not developed to weakly developed. 1972). Phenocrysts are primarily pyroxene and olivine, although Staatz All analyses performed at Washington State University GeoAna:Iytlcal Laboratory, PuIIm.an, Washington, by X-ray fluorescence (XRF) and inductively coupled
o } ) at the Idaho Geological Survey’s Digital Mapping Lab. (1972) also reported minor amounts of biotite and plagioclase in some of plasma mass spectrometry (ICP-MS). Trace elements denoted'hyere analyzed by XRF; all other trace elements were measured by ICP-MS.
Declination from NOAA National Geophysical Data Center. Man review by Renee Breedlovestrout Oaf | Alluvial-fan and debris-flow fan deposits (Holocene to Late Pleistocene)— . . >
\R/illiam Phi);Iips Dennis M. Feeney g Angular to subrounded, poorly sorted, primarily matrix-supported pebble the flows. Equivalent to Tcl unit of VanDenburg (1997), and correlative with
CONTINENTAL A’ Katie McDonald, and Phyllis Hargravé. to boulder gravel in a sand, silt, and clay matrix. Commonly grades into Tlunit of potassium-rich andesite, Igtlte, and basalt lava in the Challis 1 x
DIVIDE o . . . . 2 quadrangle to the southwest (Fisher and others, 1992). Staatz (1972) . . . . .
[ 9.000 Map version 5-03-2018. side-stream alluvium (Qas). Soils not developed to weakly developed. reported a thickness of about 1000 m (3300 ft) Table 2. Major-oxide and trace-element analyses of samples collected in the Lemhi Pass quadrangle and analyzed at Franklin and Marshall College.
H h D | MT o PDF (Acrobat Reader) map may be viewed online at Thickness highly varied, ranging 1 to 15 m (3 to 50 ft). . v oY eyt i il
orseshoe - www.idahogeology.org. Major oxides in weight percent Trace elements in parts per million
Lemhi Pass Bend Creek - Qafo Older alluvial-fan deposits (Pleistocene)—Angular to subrounded, poorly Sample Map
Dan Patch fault P800 The IGS does not guarantee this map o digital data to b sorted, matr_ix-supported peb_ble to_boulder gravel i_n a matrix of sand, silt, number Latitude Longitude  Unitname  unit Lithology Sio, TiO, AlLO; FeO,* MnO MgO CaO Na,0 K,O0 P,Oy Total LOI|Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th U Co
s ~_ — - L A .
A fault PSS NN - C free of errors nor assume liability for interpretations made and clay. _Th'Ckness of deposits varies greatly, ranging from 1 to 15 m (3 to 15RL085 ~ 44.9018  -113.3962  Maficintrusiverocks €di  mafic dike 4668 151 1138 1242 019 1222 1251 153 12 021 99.85 325|222 298 32 298 1050 329 345 8L 221 373 136 127 139 19 18 50 23 <05 71
A === 27 TS5 o from this map or digital data, or decisions based thereon. 50 ft). Soils moderately to well developed. o o -
7.000 — gency qul TIm ~—_ - . Yg? L 7000 15RL086 44.9021 -113.3974 Mafic intrusive rocks  €di  intermediate dike 5843 1.25 15.95 8.96 0.18 2.38 3.4 419 448 051 99.73 196 | 22 45 11 80 2485 105 438 270 394 81 21 31 100 20 54 142 17 0.6 16
, . _ —7,000
: Creek . \\\ \\\\\ : E 15RL088 44.8952 -113.4756 Mafic intrusive rocks €Ymi  mafic intrusive or flow | 44.94 278 1454  14.05 0.2 8.01 10.33 27 143 057 9955 3.13| 113 263 20 238 893 23 1209 200 332 939 173 47 169 10 24 63 10 23 58
: . : 16RB130a  44.8955 -113.4784 Mafic igneousrock  €Ymi mafic intrusive or flow | 44.92 2.81 14.34 14.09 0.24 7.96 9.54 278 217 057 9942 243|107 272 21 239 1300 345 865 213 285 953 156 57 120 3 26 70 78 <05 54
LI'_J 6,000 { ————— }6,000 16RL167 44.9003 -113.4707 Mafic intrusive rocks  €di mafic dike 46.84 434 1426 16.27 0.24 6¥25 631 358 171 087 99.67 243 | 59 83 20 271 557 337 498 345 39.7 534 218 62 159 3 19 28 12 1.3 60
m E a
- E a2 * Total Fe expressed as E©,.
3 Yg? o LOI = loss on ignition.
5,000 — — 5,000 Latitudes and longitudes are in the 1927 North American Datum (NAD27).
o0 E 2 2500 All analyses performed by X-ray fluorescence methods at Franklin and Marshall College X-Ray Laboratory, Lancaster, Pennsylvania.
4,5l g
CONTINENTAL - - i
CONTINENTAL C TN Table 3. LA-ICPMSU-Pb zircon ages.
DIVIDE , 10,000 —
B D | MT B E ID | MT
9,000 — 9,000 E Dan Patch C, Sample
g Dan Patch . B ” I fault number Unit Latitude  Longitude Age (Ma) 21
E fault Lemhi Pass 9,000 — i T Bear 9,000
. Y S . fault R ot Iy : 2 LP-07 T 44.9498 -113.3880 470 03
8000 — o N North Frying Pan Trail Sheser 8,000 E TS : //\(/(, : AN TS Creek emi a i
3 N . K E A N\ AN l \\\ \ P — T 3 2 LP-06 Tt 44.9472 -113.4243 47.0 0.2
3 bedding Creek Cree 8,000 _] ST 75 >0 7N NN N v ! N P Sma 2T [ Ssren LA W\ _- Tt F 8000
] NN TCg4? s E _ >/\/\/ N N \ \\ \\ \\\\ \ \ A N - —-——— /\/>< = SRS SO Qgt Qas RS N \\\ , ) //)f e LP-01 Td 44.9747 -113.4527 49.4 0.5
] - ~ P . N Al /\<:\\ \\\\\\\\ &5 Z
E 7,000 — _--Z \\\:‘ 7,000 ﬁ R g \ - \\ \\ N v h o - —~_ SO TN A Y N T /f{/,&deavage TImE All samplesanalyzed by LA-ICPMS at the University of California, Sarta Barbara.
[ 3 ’/:: —~ - E cleavage \\ . beddin S~ O~ > - \\\ \m-.., \</’ v Yg? /IL// R a2 - Datum used for sample coordinatesis North American Datum 1927 (NAD27).
E = Yg? E 7,000 —1 — 9 . ~<_ . cleavage /\\ \\ - /\/\x\ oo TIm 7,000 E
3 Tqt E ' \ \\ : ~ N (ol 2
6,000 g Yg West strand . E vsye v \ \\\ ) / c C\: k :
g Bloody Dick Creek 6,000 —] Ysyc \Tbedding ogultree [ 6,000
3 fault . = \ — 3
5,000 —! 5,000 5,500 - - 5,500

Published and sold by the Idaho Geological Survey
University of Idaho, Moscow, Idaho 83844-3014




