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CORRELATION OF MAP UNITS

Mass-Movement

Alluvial Deposits

equant clasts as large as 20 cm of light quartzite set in a silty matrix (Figure
3). See Symbols for locations, many of which were taken from mapping by
Noranda Exploration Inc. (1982). Diamictite clasts contain detrital zircons
with most ages ranging from 1,800 to 1,700 Ma. (Figure 4). These ages are
similar to those reported by Stewart and others (2010) and Link and others

North Fork quadrangle (Lonn and others, 2013) it strikes southeast, dips
moderately to gently southwest, and is mylonitic with poorly developed
lineations that plunge gently west. Shear sense is top to the east. Therefore,
motion here is likely top to the east as well, not normal to the fault trace.
Involvement of garnet suggests post-metamorphic thrust movement.

geologic map). Unpublished U.S. Bureau of Mines records on file at the
Idaho Geological Survey indicate that at least some of the mineralization is
along a pegmatite-filled shear zone and that thorium- and titanium-bearing
minerals were targeted. No production is recorded. The Pamela Rose
prospect, along the south side of the Salmon River west of Dump Creek,

Deposits (2016) for Belt Supergroup rocks in this region. Unit includes intervals NowhEre lfxp(l)sefd clm ti;}is n;]ap, it ap[;ears to hhave a low but varied dip and was explored ?y two adits (l(;)cat(ijon taken frorr|1 Jordag, 1984). Unlpublishhed
icl 1 2 \ containing light-gray decimeter-scale beds of fine-grained flat-laminated is cut by brittle faults that have north to northeast traces. It juxtaposes an U.S. Bureau of Mines records indicate anomalous radioactivity along shear
Reed S I—eWIS / Russe“ F BurmeSter / and Jeffrey D Lonn ] Holocene and ripplg crg)ss-%an:inated quartzite. Locally conta%ns brown-weathering Apple Creek member known only south of the Poison Creek fault (Yab zones at this prospect.
QUATERNARY calcitic and dolomitic cement. Locally overturned and likely internally Evans and Green, 2003) above an Apple Creek unit known in the Beaver- . T .
2019 Pleistocene faulted and folded. Contains 1 to 4 mm orange garnets. Garnets collected head Mountains and northwest of North Fork (Yajl; Burmester and others, C(()jpper—coblilt mineralization is preser: n thehu_ppehr palrt oligh%Ea§t Fork of
east of the map and the North Fork Salmon River, opposite the mouth of Dry 20163; Figure 1). Itis similar to the Poison Creek fault (Figure ) in forming lE. |an‘Cree|. Uewett Property). Ashtot;( edso(;lt | in the B afc h |rAm|lneCareal;
CENOZOIC Gulch, produced ages of 1,173.2 + 5.5 Ma and 1,136 = 15 Ma (Lu-Hf), and the north boundary of the diamictite-bearing Apple Creek strata. It may also tF Is mmera;zegl.on |shpresenft IIBT t keb‘ Zn.e ISI tite unit of t eh F;p i rlee
. Sedimentary Deposits 1,082 + 21 Ma (Sm-Nd) (Jeffery D. Vervoort, written commun., 2014). be similar to the Poison Creek fault in having a long and complex history (l)r?mTatlon ( é)’] r;]ort eaf)t © y éCF, e l1t . ;O 5 prelsent lm the higher- et;/-
I Idaho Geological Surv.ey Those garnets predate the latest fabric, which reflects top-to-the-east (Hansen, 2015; Hansen and Pearson, 2016). E(') rgppgr Iu o me[m er1(9a8t12, %ure - egl?nad.geo oglc mapping by
2. Montana Bureau of Mines and Geology Challis Volcanic Intrusive Ts oblique shear strain. Top and base not exposed and thickness highly oranda Exploration Inc. ) shows several adits and prospect pits
Group Rocks TERTIARY in but thick f Yab h of the Poi Creek fault (Fi 1 within the Yabin this quadrangle. In 1958, Gramlich Minerals Inc. submit-
uncertain, but thickness of Yab south of the "oison Creek fault (Figure 1) NORTH FORK FAULT ted a Defense Minerals Exploration Administration (DMEA) loan applica-
Tqt - /T / } Eocene (ezs(;'r?:?;fs)rt]o ilze s;s?ducgnasfii,goo m (6,600 ft) ((fonnor and Evans, 19863 tion for claims in this area (Docket Number 5023), details of which are
T grain size, secimentary structures, an The North Fork fault continues from the east, where it places thinly bedded available in Frank (2016). These documents suggest that although the
presence of .dlamICtl.te (|ntrgformat|onal cgnglomerate ,Of Conner apd siltite and thicker bedded very fine grained quartzite (Yg) over thinly property warranted further prospecting there were no targets worthy of a
Evan§, 1.986) in the middle unit of the Ye.”(.)WJaCket Formation, all of which bedded garnet-bearing phyllite (Yab) (Lonn and others, 2013). In the North government exploration loan. New claim markers noted during field work
ovmd / } ORDOVICIAN are similar to features of the banded siltite member of the Apple Creek Fork quadrangle it strikes northwest, dips moderately to gently southwest, in 2017 indicate a continued interest in the property. Addition information
PALEOZOIC qumatlon southwest of the Poison Creek fault and around the Blackbird and exhibits mostly brittle deformation. It continues west-northwest across can be found on the Idaho Geological Survey website by examining “Prop-
} CAMBRIAN mine (Tysdal, 2003, Evans and Green, 2003). Presence of muql cr.acks and the Ulysses Mountain quadrangle and is not exposed except on the ridge erty Details” in the “Mines” web app (https://www.idahogeology.org/web-
. . chips in some places and of hummocky cross-bedded quartzite in others west of the East Fork of Sage Creek. There the poorly exposed fault is map?show=mines) for the Jewett (IGS ID = EC1081) or Gramlich Minerals
! : suggest thqt Yabmay Contai_n some of the un_derlying coarse siltite member marked by a foliation dipping 46° south. Rock along the fault there is (IGS ID = EC1080) properties.
Metasedimentary ) and overlying Lake Mountalﬂ member (previously assigned to Gur?SIght b}’ phyllitic, and may be a mylonite, but lacks an obvious lineation; breccia is
oymd / Yor Rocks Tysdal, 2003) as well. Maximum age of Yab from 9 youngest zircons is also lacking at this locality.
1,409 + 10 Ma (Aleinikoff and others, 2012). REFERENCES
Macies | Yab 7/ vajl | o » MESOPROTEROZOIC : - o Finecomined. thi .
Facies Facles Yg Gunsight Formation (Mesoproterozoic)—Fine-grained, thick- to thin-bedded DUMP CREEK FAULT Abbott, A.T., 1954, Monazite deposits in calcareous rocks in northern Lemhi
feldspathic quartzite, and minor siltite and argillite. Quartzite beds as thick County, Idaho: Idaho Bureau of Mines and Geology Pamphlet 99, 24 p.
as one meter but more commonly dm scale, flat laminated, or trough cross The Dump Creek fault forms the contact between Ygr and Yg south of the Aleinikoff, J.N., Slack, J.F, Lund, K., Evans, K.V., Fanning, C.M., Mazdab, F.K
Ygn Yg Yggp bedded, with rare hummocky cross lamination. Rarer are climbing ripple or Salmon River. Upper plate Ygr grades from undeformed megacrystic granite Wooden J./I_ and Pillers, R.M., 2012, Constraints on thgé tinlwin.lg of Co-Cu = Au
/ ripple drift cross lamination, large load structures, convolute bedding, and through augen gneiss to mylonite over about 10 m (30 ft). Lower plate Yg o A ’ *
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INTRODUCTION

This map is the result of field work conducted between 2013 and 2018.
Many concepts for geologic units were developed in the Beaverhead
Mountains to the east and southeast during a 1:24,000-scale collaborative
mapping project by the Idaho Geological Survey (IGS) and the Montana
Bureau of Mines and Geology (MBMQ) that started in 2007 and resulted in
the geologic map of the western part of the Salmon quadrangle (Burmester
and others, 2016a). Our work was supplemented by attitudes from unpub-

SYMBOLS

Contact: dashed where approximately located.
Fault: dashed where approximately located; dotted where concealed.

Normal fault: ball and bar on downthrown side; dashed where
approximately located; dotted where concealed.

Thrust fault: teeth on upper plate; dashed where approximately located;
dotted where concealed; arrow indicates dip.

Right lateral strike-slip fault, reactivated as normal fault: ball and bar on
downthrown side; dashed where approximately located; dotted where
concealed.

Syncline axial trace.

Anticline axial trace.

Strike and dip of bedding.
Approximate strike and dip of bedding.

Strike and dip of bedding where sedimentary structures show bedding to
be upright.

Strike and dip of bedding where sedimentary structures show bedding to be
overturned.

Strike and dip of bedding interpreted to be overturned on the basis of
stratigraphic succession or position.

Ts

Tqt

Alluvial-fan and debris-flow fan deposits (Holocene to Pleistocene)—Angular

to subrounded, poorly sorted, primarily matrix-supported pebble to
boulder gravel in a sand, silt, and clay matrix. Gravel clasts are primarily
quartzite except where fans are derived from highlands with
Mesoproterozoic granite. Large fan at the mouth of Dump Creek (Figure 2),
opposite the mouth of Buster Gulch, is the result of catastrophic release of
sediments starting in the late 1800s when mining activity diverted Moose

MASS-MOVEMENT DEPOSITS

Landslide deposits (Holocene to Pleistocene)—Unstratified silt, sand, cobbles,

and boulders. For some deposits, map also shows the landslide scarp and
the headwall (steep area adjacent to and below the landslide scarp) from
which material broke away (see Symbols).

SEDIMENTARY DEPOSITS

Sedimentary deposits (Tertiary)—Remnant gravel deposits east of Deadwater

Gulch 320 m (1,000 ft) above the modern Salmon River as well as in the
Spruce Gulch area in the upper part of Hull Creek. Characterized by
well-rounded quartzite cobbles and small boulders.

CHALLIS VOLCANIC GROUP

Dacite (Eocene)—Two exposures west and northeast of Cummings Lake and a

small one northwest of the mouth of Donnelly Gulch that is tentatively
correlated with those near Cummings Lake. Probably volcanic flows or
tuffs but alternatively may be shallow intrusive bodies. Those near
Cummings Lake contain phenocrysts 0.5 to 2 mm in length of plagioclase
and lesser biotite and quartz within a massive, fine-grained groundmass.

Quartzite-bearing ash-flow tuff (Eocene)—Small area of tuff in northeast part

of map. Contains angular quartzite lithic fragments, typically 0.5 to 2 cm
across, set in a vesicular glassy (or altered?) groundmass.

INTRUSIVE ROCKS

Rhyolite dikes (Eocene)—Tan-weathering porphyritic rhyolite dikes containing

soft-sediment deformation. Zones of thin-bedded siltite and of graded
couples of light quartzite to dark argillite occur locally. Platy parting with
muscovite surfaces present but rare. Assigned to the Gunsight Formation
because of continuity with similar rocks to the east and southeast (Figure 1;
Burmester and others, 2016a). Exposures west of the West Fork of Sage
Creek are higher metamorphic grade than in the central and eastern parts of
the map. The finer grained intervals contain abundant scapolite (or more
likely albite after scapolite) in spherical masses 5 to 10 mm across. Blocky
to elongate pseudomorphs of muscovite after andalusite(?) 10 to 15 mm
across are present locally. Smaller (2 to 4 mm) inclusion-rich muscovite
may be pseudomorphs after kyanite. Kyanite was reported by Doughty and
Chamberlain (1996) west of the map. Thickness uncertain because of
deformation and lack of upper and lower contacts, but 1,600 m (5,300 ft)
was estimated to the southeast (mapped as Ysq; Lewis and others, 2012).

component lacks mafic selvages and is more likely from Ygr than partial
melt. Metasedimentary component is Yg. Includes some material near the
contact with intrusive rocks that is contorted from ductile deformation or
has a strong internal fabric yet lacks an igneous component.

FAULTS

Several faults traverse the quadrangle. It is likely that more faults exist
within the Mesoproterozoic units, but are unrecognized due to the lack of
laterally extensive lithologic markers. Named faults within the quadrangle
are described below. Most deformation probably occurred during Creta-
ceous Sevier contraction and Eocene to Oligocene extension but some
likely occurred in the Ordovician, Neoproterozoic, during the 1,380-1,370
Ma magmatic event, and probably before.

TRAIL GULCH THRUST

The Trail Gulch thrust continues from the east where it juxtaposes thinly
bedded garnet-bearing phyllite over lower metamorphic grade pink,
fine-grained feldspathic quartzite in the North Fork quadrangle (Lonn and
others, 2013). The upper plate rocks were correlated with the Yellow Lake
Formation, but continuity of those rocks with diamictite-bearing Yabon this
map casts doubt on that assignment (Burmester and others, 2017). Similar-
ly, suspicion that the fault is not continuous with the Freeman thrust to the
southeast (Figure 1) encourages use of a local name for the fault. In the

appears less deformed. The contact is obscured so last motion may have
been brittle, forming easily eroded breccia or gouge. It probably connects
with a similar fault contact in Buster Gulch north of the Salmon River but
does not continue as a unit boundary to the ridge northwest of Buster
Gulch, where undeformed Ygr is in contact with migmatitic Ygn. This fault
has been mapped as the regional Brushy Gulch fault (Spence, 1984;
Doughty and Chamberlain, 1986; Evans and Green, 2003). We have
reservations about the significance of this structure, so show only known
segments (Figure 1). If it is part of such a through-going fault, it is locally
within Ygr, possibly as multiple strands or mylonite zones and is not the
northeast contact of Ygr everywhere in this quadrangle.

BEAR GULCH FAULT

The Bear Gulch fault strikes north-northeast in the western part of the map.

map. This fault forms the east side of the broad Yabgraben. It appears to be
partof acomplex, poorlyunderstood fault set with both normal and right-lat-
eral strike slip movement to the north (Stewart and others, 2014). It likely
extends to the south, eventually connecting directly or in an en echelon
fashion with a well-exposed fault at the Beartrack mine (Figure 1).

MINERALIZATION

A northwest-trending belt of prospects containing monazite and rutile
extends from the south-central part of the Ulysses Mountain quadrangle
northwest for about 30 km (18 mi) into Montana. Studies by Abbott (1954),
Sturm (1954), Kaiser (1956), Anderson (1958), and Spence (1984) provide
detailed descriptions of these small, little-developed occurrences, most of
which are west of the map. Thin carbonate layers, alternately interpreted as
limestone beds, carbonate veins, and carbonatite, are characteristic
features of these deposits, and common minerals include actinolite,
monazite, allanite, rutile, ilmenite, barite, apatite, and biotite. Bulldozer
cuts at the Last Chance prospect, located on the south-facing slope west of
Buster Gulch from 4,200 to 4,800 ft (1,280 to 1,460 m) elevation, are
reported to expose shear zones and pegmatite containing monazite and
other rare earth minerals (Anderson, 1958). Host rocks include
amphibolitized gabbroic rock and granite. Lacking is carbonate, and
Anderson noted that aside from the presence of monazite and allanite these
occurrences are mineralogically distinct from the rest of the mineralized
belt to the northwest. The Salmon River Development property lower on the
slope consists of a dilapidated mill and three adits (see adit symbols on the

Frank, D.G,,

mineralization in the Blackbird district, Idaho, using SHRIMP U-Pb ages of
monazite and xenotime plus zircon ages of related Mesoproterozoic
orthogneisses and metasedimentary rocks: Economic Geology, v. 107, p.
1143-1175.
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stream capture in the headwaters (see Qaf description).

(sample 18RL360; Figure 4).
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™ last 2.7 million years (Cohen and Gibbard, 2016). Grain sizes and bedding rangles (Figure 1) or assigned based on unique lithologic characteristics.
A 9\’3’(,/, thicknesses are given in abbreviation of metric units (e.g., dm=decimeter). _ _ v
\@K\ Unit thicknesses, distances, and elevations are in both metric and English Yajl | Jahnke Lake member of Apple Creek Formation (Mesoproterozoic) = —
550 N\ units. Multiple lithologies within a rock unit description appear in order of Well-sorted, fine-to very fine grained, medium-to thick-bedded, pale-green K limit of
085 decreasing abundance, and descriptions of stratigraphic units are from to medium-gray, feldspathic quartzite. Plagioclase feldspar in excess of Belt-Purcel Peterso N = 100 1713
bottom to top where possible. potassium feldspar. Bedding and sedimentary structures are difficult to see, outcrops Cr. thrust >
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@ cross beds are present locally. Less abundant are interbedded siltite and E
\\ < ‘ ’ ALLUVIAL DEPOSITS argillite, and very rare mud chips. Thickness uncertain because top and Leadored ]
N » base not exposed; a minimum of 1,500 m (5,000 ft) is likely. Continuous O
N \ (_)Or)lsssstﬁna - \\ Qam | Main-stream alluvium (Holocene)—Well-rounded, moderately sorted and from the north (Stewart and others, 2010, 2014) and east (Lonn and others, o
N~ 15 )/6 stratified pebble to boulder sandy gravel of the Salmon River. Gravel clasts 2013) where it was mapped as quartzite of Jahnke Lake. It lacks WAL o 1800
S~ %, 719 J\ are mostly quartzite, with minor siltite and volcanic rocks. Includes fine-grained intervals that are mapped as separate siltite members south of ["OR o)
™~ A\ \ | Mesoproterozm.c granite clasts downstream from Buster Gulch. FIOOd.‘PIa'“ the Poison Creek fault (Figure 1). Unit is equivalent to quartzite type Il and H ( o =
4 < I areas of sand, silt, and clay upstream from Buster Gulch are at least in part possibly type Il of Berg (1977) farther northwest in Montana (WFB; Figure S s R T
the result of partial damming of the Salmon River from the development of 1). "- N WY F)
the large alluvial fan at the mouth of Dump Creek, opposite Buster Gulch i areaof gure : - o
Base Map Credit N P Field work conducted between 2013 and 2018. (see Qaf description). Yab | Banded siltite member of Apple Creek Formation (Mesoproterozoic) : 1148 W N
Topographic base modified from digitally scanned 1:24,000-scale . &£ S s i i i S. i Thin-bedded phyllitic siltite and argillite. Strong cleavage locally obscures f o, . 5
UhSpCt]§ pz’:pﬁr rtnzla(p, p.ro;/;séc;nz;.[ e]:jiti§n 1k 9%1 ngg”ed from aerial 1 0.5 SCALE (1).24/000 1 \%‘OQ(;O(’@ i&g @é’oé Th];ugﬁle)? ﬂg(t;c])ig[\Aéacfcf;gg?g/e]nczgltobgct r;\?\atéénggcr)%%iﬁ[ Qas Side—s;ream ?lll;IViUIEb(lHObeenelll_SUba;gular t? rgundeld/lmoderately sortTd most sedimenl?tazly structures, but ufr;ﬂt appears tgo be do%ninatedyby graded + Sichals o + 2 3on LN : 1 Y : ‘A M_ﬁ Y
photography taken in , held checked In . MILE USGS award no. G18AC00155. The views and conclusions and stratified pebble to boulder sandy gravel. Gravel clasts are primarily couplets of lisht-gray to light-green siltite and dark-gray argillite.
Transverse Mercator projection. 1927 North American Datum. 10$ = '_:) 1000 2000 3000 4000 5000 6000 70;)0FEET o containne;it il?etihr:ieflorceligiegst ?lreecéz(s):reilc’frfehigstg:t(i)r:s iﬂ(ej Z?f?cui]ao[l quartzite, Mesoproterozoic granite, and Mesoproterozoic auge_n gpeiss/ but Cha}:acterized b%/ pt%/g;aticallffolged, discontinuous, silt togsai/)d dﬁ(elets Figure 1_. Pre-Mesozoic bedrock geqlogy around Sal_mon, Idaho. Small green dashed rectangle west of North fork outl_ines the Ulysses Mountain quad. Thfe coarsest _clastic units (Ys apd 1000 1500 2000 2500
include volcani rok and some Tertary sedimentary mteril in Dur in dak argilic caps. Locally contans desication cracks, muc ripup comlatve gt erormators e ey Croupom e Lowon Cckand gpeCroe mtons. Unfs v combiedwhere sl o peiosmappng s spratng Date (Ma)
1.000-meter erid ticks: Universal Transverse Mercator. Zone 11. 1'_| = '_(|).5 = 0 1KILOMETER © ) Digital cartography by Jonath.an E. Sandquis_t gnd Linda_Tedrow and pebbly to cobbly sandy silt ilz.local lower-energy draina Ies. P ' clasts, and load CaStSj Local diamictite, a characterlstl; .||th0|ogy, 15 (Ybc); GP—Gunsight Peak (Yg); HC—Hayden Creek (Ya); JL—Jahnke Lake (Yajl); LC—Lawson Creek (Ylc); LM—Lake Mountain (Yalm); LP—Lem Peak (YIl); MC—Moose Creek; MM—Mogg Fi 4. Probability densi | ¢ detrital zi f diamicti
’ . 8 ' . at the Idaho Geological Survey’s Digital Mapping Lab. P y Y y &Y 8 composed of cm-scale irregularly shaped clasts of dark argillite and more Mountain (Ys); TG—Trapper Gulch (Yatg); WFB—West Fork Bitterroot River; YL—Yellow Lake (Yyl). Freeman and North Fork thrusts are from Lonn and others (2016); other named faults from igure 4. Probability density plot of detrital zircon ages from diamictite
Shaded relief from 10 m DEM. Contour interval 40 feet . &S & Technical review by Claudio Berti and Dennis Feeney. Evans and Green (2003). Trail Gulch thrust newly named on this map. Modified after Burmester and others (2017). c\l{asl;s g/wtth t1h§RtE§2?)e'd siltite Imembc;r of the AéoplebC]reedesrmatlc;n
Salmon River digitized from 2013 and 2017 NAIP imagery. jo g AR, Map version 9-11-2019. ;:al)- Sample 60 in central part o map (see Sym ofs and Figure )-
- . . agnetic Norl S B ytical work by Jim Crowley was by laser-ablation ICP-MS methods at
Declination from NOAA National Geophysical Data Center. Declination at Center of Map N This map can be downloaded in PDF format from Boise State University. Discordance was less than 10 percent.
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Figure 2. View of the alluvial fan at the mouth of Dump Creek looking east. Salmon Figure 3. Diamictite within the banded siltite member of the Apple Creek Formation Figure 5. Sample of garnetiferous phyllite of the Gunsight Formation (Yggp) showing
2000 2000 River in the foreground. This unusually large fan formed as a result of human-caused (Yab) on the ridge west of Donnelly Gulch. Clasts were sampled for detrital zircons

foliation on right side of sample developed at a high angle to bedding.

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




