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Base Map Credit

Base digitally scanned from 24,000-scale USGS film separates, 
1989.

Shaded elevation from 10 m DEM.

Topography by photogrammetric methods from aerial 
photographs taken 1985. Field checked 1986. 
Map edited 1989.

Projection: Idaho coordinate system, central zone (Transverse 
Mercator). 1927 North American Datum. 

10,000-foot grid ticks based on Idaho coordinate system, 
central zone.

1000-meter Universal Transverse Mercator grid ticks, zone 11.

Field work conducted between 2013 and 2018.
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Digital cartography by Jonathan E. Sandquist and Linda Tedrow 
at the Idaho Geological Survey’s Digital Mapping Lab.

Technical review by Claudio Berti and Dennis Feeney.

Map version 9-11-2019.

This map can be downloaded in PDF format from 
www.idahogeology.org

Base Map Credit

Topographic base modified from digitally scanned 1:24,000-scale 
USGS paper map, provisional edition 1991, compiled from aerial 
photography taken in 1985, field checked in 1988.

Transverse Mercator projection. 1927 North American Datum. 

10,000-foot grid ticks: State Plane Coordinate System, Idaho 
Central Zone. 

1,000-meter grid ticks: Universal Transverse Mercator, Zone 11.

Shaded relief from 10 m DEM.

Salmon River digitized from 2013 and 2017 NAIP imagery.

Declination from NOAA National Geophysical Data Center.
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GEOLOGIC MAP OF THE ULYSSES MOUNTAIN QUADRANGLE, LEMHI COUNTY, IDAHO
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Figure 4. Probability density plot of detrital zircon ages from diamictite 
clasts within the banded siltite member of the Apple Creek Formation 
(Yab). Sample 18RL360 in central part of map (see Symbols and Figure 3). 
Analytical work by Jim Crowley was by laser-ablation ICP-MS methods at 
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 
River in the foreground. This unusually large fan formed as a result of human-caused 
stream capture in the headwaters (see Qaf description).

Figure 5. Sample of garnetiferous phyllite of the Gunsight Formation (Yggp) showing 
foliation on right side of sample developed at a high angle to bedding.

Figure 3. Diamictite within the banded siltite member of the Apple Creek Formation 
(Yab) on the ridge west of Donnelly Gulch. Clasts were sampled for detrital zircons 
(sample 18RL360; Figure 4).

Figure 1. Pre-Mesozoic bedrock geology around Salmon, Idaho. Small green dashed rectangle west of North Fork outlines the Ulysses Mountain quad. The coarsest clastic units (Ys and 
correlative Yh) separate lower formations of the Lemhi Group from higher Lawson Creek and Apple Creek Formations. Units are combined where scale or previous mapping makes separating 
them impractical. See legend for units represented. Geographic locations are in italics; those for type or reference sections have units in parentheses: AM—Allan Mountain; BC—Big Creek 
(Ybc); GP—Gunsight Peak (Yg); HC—Hayden Creek (Ya); JL—Jahnke Lake (Yajl); LC—Lawson Creek (Ylc); LM—Lake Mountain (Yalm); LP—Lem Peak (Yll); MC—Moose Creek; MM—Mogg 
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 
Evans and Green (2003). Trail Gulch thrust newly named on this map. Modified after Burmester and others (2017).
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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 (MBMG) 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-
lished 1982 industry mapping north of the Salmon River (Noranda Explora-
tion Inc., 1982), and from Jordan (1984) south of the Salmon River. 
Attitudes from Spence (1984) were incorporated in the western part of the 
quadrangle. Other previous work includes reconnaissance mapping by 
Lopez (1982) and Evans and Green (2003).

Most bedrock in the quadrangle consists of Mesoproterozoic-age 
metasedimentary rocks of the Belt Supergroup, which were intruded in the 
southwest corner by a 1380-1370 Ma bimodal igneous suite. All were   
deformed, and displaced by thrust faults and normal faults at different 
times. Remnants of the Eocene Challis Volcanic Group and Tertiary 
sedimentary rocks cover small parts of the map. Quaternary deposits show 
evidence of terracing, incision, and landsliding.

DESCRIPTION OF MAP UNITS

The geologic map of the Ulysses Mountain quadrangle shows rock units 
exposed at the surface or underlying a thin surficial cover of soil and 
colluvium. Igneous rocks are classified using International Union of 
Geological Sciences nomenclature (Le Bas and Streckeisen, 1991). Grain 
size classification of unconsolidated and consolidated sediment employs 
the Wentworth scale (Lane, 1947). Bedding thicknesses and lamination 
type are after McKee and Weir (1953) and Winston (1986). Time scale is the 
Geological Society of America version 5.0 (Walker and others, 2018) 
integrated with the Global chronostratigraphical correlation table for the 
last 2.7 million years (Cohen and Gibbard, 2016). Grain sizes and bedding 
thicknesses are given in abbreviation of metric units (e.g., dm=decimeter). 
Unit thicknesses, distances, and elevations are in both metric and English 
units. Multiple lithologies within a rock unit description appear in order of 
decreasing abundance, and descriptions of stratigraphic units are from 
bottom to top where possible.

ALLUVIAL DEPOSITS

Main-stream alluvium (Holocene)—Well-rounded, moderately sorted and  
stratified pebble to boulder sandy gravel of the Salmon River. Gravel clasts 
are mostly quartzite, with minor siltite and volcanic rocks. Includes 
Mesoproterozoic granite clasts downstream from Buster Gulch. Flood-plain 
areas of sand, silt, and clay upstream from Buster Gulch are at least in part 
the result of partial damming of the Salmon River from the development of 
the large alluvial fan at the mouth of Dump Creek, opposite Buster Gulch 
(see Qaf description).

Side-stream alluvium (Holocene)—Subangular to rounded, moderately sorted 
and stratified pebble to boulder sandy gravel. Gravel clasts are primarily 
quartzite, Mesoproterozoic granite, and Mesoproterozoic augen gneiss, but 
include volcanic rock and some Tertiary sedimentary material in Dump 
Creek at the south end of the map. Includes minor colluvium, fan deposits, 
and pebbly to cobbly sandy silt in local lower-energy drainages.

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 
Creek (MC, Figure 1) into Dump Creek X. Increases in stream flow from the 
larger Moose Creek drainage caused massive headward erosion and 
landsliding in the upper part of the Dump Creek drainage. According to 
U.S. Forest Service signage in the headwaters, another period of extensive 
erosion occurred in the 1960s and 1970s, and in 1979 a project was 
completed to divert Moose Creek back into its original channel. This 
reduced the amount of sediment reaching the fan at the mouth of Dump 
Creek, but easily erodible Tertiary sediments and steep cuts in the 
headwaters of Dump Creek continue to feed sediment to the drainage.

Terrace deposits (Holocene to Pleistocene)—Moderately sorted and clast-sup-
ported sandy gravel on terraces above the Salmon River. Clasts are 
subrounded to rounded pebbles, cobbles, and boulders. Clast lithologies 
are quartzite, siltite, and volcanic rocks from the adjacent mountains. 
Forms terraces as much as 70 m (220 ft) above the present Salmon River.

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 
phenocrysts of quartz with minor biotite.

Porphyritic dacite dike (Eocene)—A single dike mapped south of Hull Creek 
just west of the Tda exposures. Porphyritic, with plagioclase and quartz 
phenocrysts. May be equivalent to Tda if that is a shallow intrusive body 
rather than a volcanic flow or tuff. 

Mafic dikes (Mesoproterozoic, Cambrian, or Ordovician)—Fine-grained mafic 
dike at the headwaters of Buster Gulch and a second one in northwest part 
of quadrangle on the southwest flank of Indian Peak. Original mafic 
minerals altered to amphibole and chlorite. Possibly the same age as mafic 
dikes and small stocks in the Lemhi Pass area that are thought to Cambrian 
in age base on TIMS U-Pb geochronology on zircons (534.37 ± 0.22 Ma; 
Gillerman and others, 2010, 2013). Alternatively, may be the same age as 
Ymc described below, or Cambrian/Ordovician dioritic rocks southwest of 
the Beartrack mine (within OCi on Figure 1; Evans and Green, 2003).

Granite (Mesoproterozoic)—Light-gray, medium- to coarse-grained, variably 
porphyritic granite. Contains megacrysts 3 to 8 cm in length typically 
blocky or deformed into variously elongate augen. Some are entirely 
microcline, others are microcline rimmed with albite (rapakivi texture). 
Subordinate amounts of equigranular, fine- to medium-grained tonalite or 
trondhjemite. Minor aplite and xenoliths most common near intrusive 
contacts. Those contacts range from sharp with megacrystic Ygr against Yg 
to broad with zones grading through Ygn and deformed Yg to undeformed 
Yg. Outcrops weather to rounded shapes, producing coarse grus with 
whole microcline phenocrysts. May include unmapped areas of Ymc. 
Described in more detail by Spence (1984) and Jordan (1984). Zircons from 
a sample of the Deadwater granite augen gneiss west-southwest of Buster 
Gulch (45.37861°N, 114.07556°W—see map symbol) yielded a U-Pb 
concordia age of 1383 ± 4 Ma. (Aleinikoff and others, 2012).

Mafic complex (Mesoproterozoic)—Mixed intrusive unit consisting of gabbro, 
diorite, and amphibolite. May include unmapped areas of Ygr. Studied in 
detail by Spence (1984) who reported relict olivine in some of the gabbroic 
rocks. U-Pb zircon age of 1378.7 ± 1.2 Ma from Doughty and Chamberlain 
(1996) provides the best age estimate of this unit, which is not significantly 
different from age of Ygr. Magma mixing textures present locally where unit 
is in contact with the granite (Ygr) support intrusive suites Ymc and Yg 
comprising a bimodal sequence. Doughty and Chamberlain (1996) 
suggested that it likely formed during Mesoproterozoic rifting near the end 
of Belt Supergroup deposition. 

MESOPROTEROZOIC STRATA

Metasedimentary rocks of Mesoproterozoic age comprise most of the 
bedrock in the quadrangle. The lowest metamorphic grade strata are in the 
north, locally garnet-bearing strata in the middle and south. Unit names 
follow the revised stratigraphic nomenclature (Burmester and others, 
2016b) that uses the coarsest unit, the Swauger Formation, to distinguish 
otherwise similar rocks that occur above and below it. Although no 
Swauger occurs in the area, the units can be traced from adjoining quad-
rangles (Figure 1) or assigned based on unique lithologic characteristics.

Jahnke Lake member of Apple Creek Formation   (Mesoproterozoic)  
Well-sorted, fine- to very fine grained, medium- to thick-bedded, pale-green 
to medium-gray, feldspathic quartzite. Plagioclase feldspar in excess of 
potassium feldspar. Bedding and sedimentary structures are difficult to see, 
but flat laminations, ripple cross laminations, and less commonly, trough 
cross beds are present locally. Less abundant are interbedded siltite and 
argillite, and very rare mud chips. Thickness uncertain because top and 
base not exposed; a minimum of 1,500 m (5,000 ft) is likely. Continuous 
from the north (Stewart and others, 2010, 2014) and east (Lonn and others, 
2013) where it was mapped as quartzite of Jahnke Lake. It lacks 
fine-grained intervals that are mapped as separate siltite members south of 
the Poison Creek fault (Figure 1). Unit is equivalent to quartzite type II and 
possibly type III of Berg (1977) farther northwest in Montana (WFB; Figure 
1).

Banded siltite member of Apple Creek Formation (Mesoproterozoic) 
Thin-bedded phyllitic siltite and argillite. Strong cleavage locally obscures 
most sedimentary structures, but unit appears to be dominated by graded 
couplets of light-gray to light-green siltite and dark-gray argillite. 
Characterized by ptygmatically folded, discontinuous, silt to sand dikelets 
in dark argillite caps. Locally contains desiccation cracks, mud rip-up 
clasts, and load casts. Local diamictite, a characteristic lithology, is 
composed of cm-scale irregularly shaped clasts of dark argillite and more 

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 
(2016) for Belt Supergroup rocks in this region. Unit includes intervals 
containing light-gray decimeter-scale beds of fine-grained flat-laminated 
and ripple cross-laminated quartzite. Locally contains brown-weathering 
calcitic and dolomitic cement. Locally overturned and likely internally 
faulted and folded. Contains 1 to 4 mm orange garnets. Garnets collected 
east of the map and the North Fork Salmon River, opposite the mouth of Dry 
Gulch, produced ages of 1,173.2 ± 5.5 Ma and 1,136 ± 15 Ma (Lu-Hf), and 
1,082 ± 21 Ma (Sm-Nd) (Jeffery D. Vervoort, written commun., 2014). 
Those garnets predate the latest fabric, which reflects top-to-the-east 
oblique shear strain. Top and base not exposed and thickness highly 
uncertain, but thickness of Yab south of the Poison Creek fault (Figure 1) 
estimated to be as much as 2,000 m (6,600 ft) (Connor and Evans, 1986). 
Correlation is based on fine grain size, sedimentary structures, and 
presence of diamictite (intraformational conglomerate of Conner and 
Evans, 1986) in the middle unit of the Yellowjacket Formation, all of which 
are similar to features of the banded siltite member of the Apple Creek 
Formation southwest of the Poison Creek fault and around the Blackbird 
mine (Tysdal, 2003, Evans and Green, 2003). Presence of mud cracks and 
chips in some places and of hummocky cross-bedded quartzite in others 
suggest that Yab may contain some of the underlying coarse siltite member 
and overlying Lake Mountain member (previously assigned to Gunsight by 
Tysdal, 2003) as well. Maximum age of Yab from 9 youngest zircons is 
1,409 ± 10 Ma (Aleinikoff and others, 2012). 

Gunsight Formation (Mesoproterozoic)—Fine-grained, thick- to thin-bedded 
feldspathic quartzite, and minor siltite and argillite. Quartzite beds as thick 
as one meter but more commonly dm scale, flat laminated, or trough cross 
bedded, with rare hummocky cross lamination. Rarer are climbing ripple or 
ripple drift cross lamination, large load structures, convolute bedding, and 
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).

Garnetiferous phyllite of the Gunsight Formation (Mesoproterozoic)—Single 
interval of garnet-quartz-biotite-muscovite phyllite in south-central part of 
map west of Buster Gulch. May be from metamorphism of siltite interval 
like others observed east of Deadwater Gulch, which are scapolitic. 
Includes subordinate laminated thin beds of quartzite that preserve 
bedding, but silty and argillaceous beds have a strong foliation that at least 
locally is developed at a high angle to bedding (Figure 5). Muscovite-rich 
zones 5 to 15 mm in length drawn out parallel to the schistosity may be 
pseudomorphs of earlier metamorphic minerals (andalusite?). Garnets have 
inclusion-rich cores and inclusion-poor rims. Some of the inclusions are 
weakly aligned at an angle to the well-developed schistosity; others lack 
clear alignment, indicating that those garnets grew prior to the 
development of the schistosity. See discussion of garnet ages in Yab 
description above.   

Gneiss (Mesoproterozoic)—Migmatite gneiss typically with both a leucocratic 
igneous component and biotite-rich metasedimentary component. Igneous 
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 Yab on 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 

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. 
Nowhere exposed on this map, it appears to have a low but varied dip and 
is cut by brittle faults that have north to northeast traces. It juxtaposes an 
Apple Creek member known only south of the Poison Creek fault (Yab; 
Evans and Green, 2003) above an Apple Creek unit known in the Beaver-
head Mountains and northwest of North Fork (Yajl; Burmester and others, 
2016a; Figure 1). It is similar to the Poison Creek fault (Figure 1) in forming 
the north boundary of the diamictite-bearing Apple Creek strata. It may also 
be similar to the Poison Creek fault in having a long and complex history 
(Hansen, 2015; Hansen and Pearson, 2016).

NORTH FORK FAULT

The North Fork fault continues from the east, where it places thinly bedded 
siltite and thicker bedded very fine grained quartzite (Yg) over thinly 
bedded garnet-bearing phyllite (Yab) (Lonn and others, 2013). In the North 
Fork quadrangle it strikes northwest, dips moderately to gently southwest, 
and exhibits mostly brittle deformation. It continues west-northwest across 
the Ulysses Mountain quadrangle and is not exposed except on the ridge 
west of the East Fork of Sage Creek. There the poorly exposed fault is 
marked by a foliation dipping 46° south. Rock along the fault there is 
phyllitic, and may be a mylonite, but lacks an obvious lineation; breccia is 
also lacking at this locality.

DUMP CREEK FAULT

The Dump Creek fault forms the contact between Ygr and Yg south of the 
Salmon River. Upper plate Ygr grades from undeformed megacrystic granite 
through augen gneiss to mylonite over about 10 m (30 ft). Lower plate Yg 
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. 
It is a brittle normal fault that forms the west side of a graben occupied by 
Yab. Its displacement appears to decrease to the south, with little offset of 
the North Fork fault. It appears to be the southward continuation of the 
Salzer Creek fault of Stewart and others (2014).

CUMMINGS LAKE FAULT

The Cummings Lake fault strikes north-northeast in the north-central part of 
the map. This is a brittle down-on-the-east normal fault similar to the Bear 
Gulch fault that expands the swath of Yab in the north. It does not appear to 
extend to the North Fork fault, but its southern extent is uncertain.

MONUMENT GULCH FAULT

The Monument Gulch fault strikes north-northeast in the eastern part of the 
map.  This fault forms the east side of the broad Yab graben. It appears to be 
part of a complex, poorly understood 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 

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, 
was explored by two adits (location taken from Jordan, 1984). Unpublished 
U.S. Bureau of Mines records indicate anomalous radioactivity along shear 
zones at this prospect.

Copper-cobalt mineralization is present in the upper part of the East Fork of 
Indian Creek (Jewett Property). As to the south in the Blackbird mine area, 
this mineralization is present in the banded siltite unit of the Apple Creek 
Formation (Yab); northeast of Blackbird, it also is present in the higher-lev-
el(?) Trapper Gulch member (Yatj, Figure 1). Regional geologic mapping by 
Noranda Exploration Inc. (1982) shows several adits and prospect pits 
within the Yab in this quadrangle. In 1958, Gramlich Minerals Inc. submit-
ted a Defense Minerals Exploration Administration (DMEA) loan applica-
tion for claims in this area (Docket Number 5023), details of which are 
available in Frank (2016). These documents suggest that although the 
property warranted further prospecting there were no targets worthy of a 
government exploration loan. New claim markers noted during field work 
in 2017 indicate a continued interest in the property. Addition information 
can be found on the Idaho Geological Survey website by examining “Prop-
erty Details” in the “Mines” web app (https://www.idahogeology.org/web-
map?show=mines) for the Jewett (IGS ID = EC1081) or Gramlich Minerals 
(IGS ID = EC1080) properties.
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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.

Strike of vertical bedding.

Horizontal bedding.

Strike and dip of cleavage.

Strike and dip of foliation.

Strike of vertical foliation.

Strike and dip of foliation, strike variable.

Strike and dip of mylonitic foliation.

Bearing and plunge of small fold axis.

Bearing and plunge of asymmetrical small fold showing counterclockwise 
rotation viewed down plunge.

Bearing and plunge of mylonitic lineation.

Vein.

Tectonic breccia.

Landslide scarp and headwall.

Diamictite.

Trench.

Mine adit.

Prospect.

Geochronological sample location.
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