
Table 1. Magnetic susceptibility measurements of rocks in the Goldbug Ridge quadrangle. 
Values determined from outcrop faces, fresh talus, or hand samples with KT-9 and KT-10 
Kappameters from Exploranium G.S. Ltd. Entries with standard deviation (Std Dev) were 
measured with the KT-10. Values reported in SI units (× 10-3).

Measurement ID Map Unit Latitude Longitude Median Mean Std. Dev. N

12DS54 Tlm 44.9999 -113.9757 2.810 2.810 1

22MTms423 Tlm 44.9029 -113.9571 10.827 12.263 7.189 11

23RBms0296 Tlm 44.9641 -113.9419 15.200 4.360 11

14RL026 Ok 44.9685 -113.9899 0.010 0.010 1

23RBms0470 Ys 44.9533 -113.9440 0.018 0.024 0.018 10

22MTms422 Ys 44.9556 -113.9508 0.019 0.020 0.011 10

23RBms0467 Ys 44.9549 -113.9520 0.026 0.028 0.014 12

23RBms0476 Ys 44.9569 -113.9335 0.029 0.033 0.009 10

14RL025 Ys 44.9682 -113.9896 0.040 0.040 1

23RBms0474 Ys 44.9561 -113.9388 0.083 0.093 0.045 8

23RBms0473 Ys 44.9551 -113.9406 0.153 0.153 0.014 4

23RBms0292 Yg 44.9667 -113.9476 0.397 0.163 10

23RBms0294 Yg 44.9658 -113.9445 0.213 0.114 15

22MTms421 Yg 44.9828 -113.9474 0.052 0.098 0.104 10

Table 2. Major-oxide and trace-element analyses of samples collected in the Goldbug Ridge quadrangle. Analyses performed by X-ray �uorescence methods at Washington State University. Coordinate datum NAD27.

Sample Latitude Longitude Unit name Map unit  SiO2   TiO2   Al2O3  FeO*  MnO    MgO    CaO    Na2O   K2O    P2O5   Sum LOI%  Ni  Cr  Sc  V  Ba  Rb  Sr  Zr  Y  Nb  Ga  Cu  Zn  Pb  La  Ce  Th  Nd  U Cs

24DS20 44.92861 -113.96715 Ma� c lava Tlm 61.42 0.666 14.64 4.52 0.076 3.93 4.77 3.37 3.64 0.319 97.35 2.19 91  280  14  95  1559  126  580  223  15  17.6 18  28  61  18  50  90  11  32  4  6  

24DS22 44.94112 -113.96531 Mixed zone Tmz 56.78 0.775 15.34 5.72 0.106 4.68 5.46 3.19 3.62 0.395 96.06 3.67 104  294  19  121  1452  127  553  226  17  16.9 19  39  68  17  47  89  11  36  3  1  

24DS23 44.94823 -113.95226 Crystal-rich � ows Txr 69.04 0.468 14.29 2.49 0.057 1.29 1.94 3.53 4.46 0.151 97.70 2.20 7  24  6  35  1057  205  280  253  14  25.4 22  9  55  30  56  103  24  34  5  5  

Figure 1. Pre-Mesozoic bedrock geology around Salmon, Idaho. The coarsest clastic unit (Ys = Yh) separates lower formations of the Lemhi Group 
(in blue) from higher Lawson Creek and Apple Creek formations (greens and yellows). Units are combined where scale or previous mapping 
makes separating them impractical. Geographic locations are in italics: AM—Allan Mountain; BC—Big Creek; CL—Cowbone Lake; GM—Goat 
Mountain; GP—Gunsight Peak; HC—Hayden Creek; JL—Jahnke Lake; LC—Lawson Creek; LM—Lake Mountain; LP—Lem Peak; MC—Moose 
Creek; MM—Mogg Mountain; RM—Ramsey Mountain; WFB—West Fork Bitterroot River; YC—Yearian Creek; YL—Yellow Lake. Dashed rectan-
gular outline the Salmon 1° x 2° (yellow) and Goldbug Ridge (blue) maps. Modi�ed after Burmester and others (2023a) to include insights from 
�eld work in 2023 and 2024.
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Figure 2. Rhyolite sample 24DS23 collected from the crystal-rich �ows unit (Txr) and 
analyzed by XRF methods (Table 2). Collected south of Second Creek (see Symbols). 

Figure 3. Trachyte sample 24DS20 collected from the ma�c lava unit (Tlm) and 
analyzed by XRF methods (Table 2). Collected south of the mouth of Rattlesnake 
Creek (see Symbols).

Figure 4. Porphyritic andesite from the mixed zone unit (Tmz). Collected east of River 
Mile 275 near the northern edge of the map at 4,880 ft elevation.

Figure 5. Trough cross-bedded medium-grained quartzite of the Swauger Formation 
(Ys) east of the Salmon River north of Second Creek. View is to the north at the west 
limb of a tight, southward-plunging fold.

Figure 6. Crossbedding in Swauger Formation (Ys) emphasized by etched-out 
apparent iron-bearing carbonate. View northward of west-facing beds east of the 
Salmon River fault north of Second Creek.

Figure 7. View north-northwest at steeply west dipping dm-thick tabular beds of 
feldspathic quartzite in the Gunsight Formation (Yg) on the ridge south of Briney 
Creek, east of the Salmon River.

Figure 8. Feldspathic quartzite beds of the Gunsight Formation (Yg) with parallel 
laminations emphasized by concentrations of biotite. View up to the north immedi-
ately east of the Salmon River near Dummy Creek.

Figure 9.  View north-northeast across the Salmon River north of Second Creek at 
vertical beds of Swauger Formation (Ys).

Figure 10. View up plunge of distorted ‘S’ fold in Gunsight Formation (Yg) quartzite 
beds immediately east of the Salmon River near Dummy Creek.
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SYMBOLS
Contact: solid where certain; dashed where approximately 
located.

Fault: dashed where approximately located.

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

Thrust fault: dashed where approximately located; dotted where 
concealed; teeth on upthrown block.

Normal fault, reactivated as thrust fault: dashed where approxi-
mately located; dotted where concealed; teeth on upthrown block; 
ball and bar on downthrown side.

Syncline: dashed where approximately located.

Anticline: dashed where approximately located; arrow indicates 
plunge direction.

Strike and dip of bedding.

Approximate strike and dip of bedding.

Strike and dip of bedding, strike variable.

Strike of vertical bedding.

Horizontal bedding.

Strike and dip of bedding known to be upright based on sedimen-
tary structures.

Strike and dip of foliation.

Strike and dip of cleavage.

Strike of vertical cleavage.

Strike and dip of volcanic layering.

Trend and plunge of lineation, undi�erentiated. 

Trend and plunge of minor fold axis.

Trend and plunge of minor sinistral fold axis.

Head of main scarp of landslide; hachures point downscarp.

Tectonic breccia.

Location of magnetic susceptibility measurement (Table 1).
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DESCRIPTION OF MAP UNITS

The geologic map of the Goldbug Ridge quadrangle shows rock units 
exposed at the surface or underlying a thin sur�cial cover of soil and collu-
vium. Igneous rocks are classi�ed using International Union of Geological 
Sciences nomenclature (Le Bas and Streckeisen, 1991). Grain size classi�-
cation of unconsolidated and consolidated sediment employs the Went-
worth 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 6.0 (Walker and Geissman, 2022). 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 
strati�ed pebble to boulder sandy gravel of the Salmon River. Gravel clasts 
mostly quartzite, siltite, and volcanic rocks.

Side-stream alluvium (Holocene to Late Pleistocene)—Subangular to rounded, 
moderately sorted and strati�ed pebble to boulder sandy gravel. 

Alluvial-fan deposits (Holocene to Late Pleistocene)—Angular to subrounded, 
poorly sorted, matrix-supported pebble to boulder gravel in a sand, silt, and 
clay matrix.

Older alluvial-fan deposits (Pleistocene)—Angular to subrounded, poorly 
sorted, matrix-supported pebble to boulder gravel in a sand and silt matrix. 
Clasts almost entirely of quartzite, with limestone clasts found south of 
Lime Creek. Dissected by modern streams and gullies.

GRAVEL TERRACE DEPOSITS

Gravel deposits of Pleistocene alluvial terraces along the Salmon River are 
moderately sorted and clast-supported sandy gravel. Clasts are subrounded 
to rounded pebbles, cobbles, and boulders. Clast lithologies are quartzite, 
siltite, and volcanic rocks from the adjacent mountains. Terrace deposits 
form relatively thin (9 m; 30 ft) caps over stream-cut bedrock surfaces. 
Mapping to the north near Salmon revealed six levels of terraces and 
terrace remnants that range from 3 m (10 ft) to more than 180 m (600 ft) 
above present-day streams (Burmester and others, 2016a). Five terrace 
levels were found in the Goldbug Ridge quadrangle. Only the gravel of the 
third terrace appears to be missing.

Gravel of �rst terrace (Holocene and Late Pleistocene)—Forms terrace 3-9 m 
(10-30 ft) above modern streams. Soils weakly developed.

Gravel of second terrace (Late Pleistocene)—Forms terrace 9-24 m (30-80 ft) 
above modern streams. Soils moderately developed.

Gravel of fourth terrace (Middle? Pleistocene)—Forms terrace 61-110 m 
(200-360 ft) above modern streams. Soils well developed.

Gravel of �fth terrace (Early? Pleistocene)—Forms terrace 91-146 m 
(300-480 ft) above the modern streams. Soils of original terrace surface 
mostly eroded away.

Gravel of sixth terrace (Early? Pleistocene)—Forms terrace remnants 
150-210 m (500-700 ft) above modern streams. Soils of original terrace 
surface eroded away.

MASS-MOVEMENT DEPOSITS

Landslide deposits (Holocene to Pleistocene)—Unstrati�ed, poorly sorted silty 
clay, gravelly silty clay, and boulders. Deposited as slumps, slides, slide 
blocks, earth �ows, debris �ows, debris avalanches, and rockfalls. Most are 
associated with units of the Challis Volcanic Group, particularly the tu� of 
Ellis Creek. 

SEDIMENTARY DEPOSITS

Sediments (Tertiary)—Unconsolidated, crudely to unstrati�ed, poorly sorted, 
subrounded to rounded cobbles and boulders supported by a sand and 
pebble matrix. Quartzite (Ys) clasts dominate with minor volcanic clasts. 
Occurs only as aprons adjacent to current quartzite topographic highs.

INTRUSIVE ROCKS

Rhyolite dikes (Eocene)—Porphyritic rhyolite dikes. Phenocrysts of quartz, 
plagioclase, sanidine, and biotite.

CHALLIS VOLCANIC GROUP

Rocks of the Challis Volcanic Group formed from eruptions, intrusions, and 
to a lesser extent sedimentation during the Eocene (about 52 to 44 Ma). 
These deposits were subject to erosion and removal or redeposition 
between episodes of volcanic activity. They are widespread southwest of 
the Goldbug Ridge quadrangle, where they were mapped previously by 
D.H. McIntyre, E.B. Ekren, and R.F. Hardyman as part the Challis 1° x 2° 
quadrangle (Fisher and others, 1992).

Upper interbedded sedimentary deposits (Eocene)—Light-colored unconsoli-
dated to poorly consolidated, mostly poorly sorted, crudely to locally 
well-bedded subrounded cobbles and boulders supported by a conglomer-
atic sand, silt, and pebble matrix. Characterized by presence of quartzite, 
Tlm, and Te clasts with no Tqt clasts. While quartzite clasts are common at 
all horizons, Tlm clasts are most abundant lower in the unit, and Te clasts 
as large as 1.5 m (5 ft) become more abundant higher in the deposit. 
Contains minor, thin basaltic andesite �ows. A generalized section includes 
a basal 3 m (10 ft) of bedded porcelainitic siltstone containing plant 
fragments and fossil wood, overlain by 30 m (100 ft) of conglomeratic 
sandstone and siltstone with rounded Tlm and generally lesser quartzite 
clasts on which rest at least 20 m (65 ft) of conglomeratic sandstone to 
siltstone with rounded Tlm, Te, and minor quartzite clasts.

Crystal-rich �ows (Eocene)—Light to medium orange-gray porphyritic rhyolite 
containing abundant crystals (Figure 2). Crystals less than 5 mm in size 
make up as much as 40 percent of the rock, with 60 percent white, blocky 
plagioclase, 30 percent clear quartz, and lesser amounts of hornblende and 
clinopyroxene. Quartz is partially resorbed and may be xenocrystic. Origin 
uncertain and unit may be tu�s or shallow intrusions rather than �ows. 
Mapped in part as intrusions by Evans and Green (2003). The groundmass 
is granular and no pumice or lithics were observed. Locally contains 1 to 2 
mm gas cavities. Sample 24DS23 has silica content of 69.04 percent (Table 
2) and plots in the rhyolite �eld on a total alkalis-silica diagram.

Ma�c lava �ows (Eocene)—Dark-gray to black, red-weathering, mostly andes-
itic to trachytic lava �ows. Aphyric to sparsely porphyritic (Figure 3) with 
less than 10 percent small (< 1 mm) phenocrysts of pyroxene (commonly 
altered), lesser plagioclase, and minor olivine.  Thin sections show partially 
resorbed xenocrystic quartz and pyroxene after olivine. Locally vesicular; 
secondary chalcedony and calcite common in vesicular intervals. Multiple 
�ows separated by autoclastic breccia. Includes one gabbroic dike in 
NE1/4 sec. 3, T. 18 N., R. 21 E., east of the Salmon River. Contains minor 
thin beds of dacite tu� less than 3 m (10 ft) thick. Locally contains 
meter-scale beds of mudstone to sandstone and conglomeratic sandstone 
with centimeter-scale graded beds and ripple marks. Median of magnetic 
susceptibility measured at two outcrops and one hand sample is 10.8 × 10-3 
SI. Sample 24DS20 has silica content of 61.42 percent (Table 2) and plots 
in the trachyte �eld on a total alkalis-silica diagram, near the andesite and 
trachyandesite �elds. Correlative with “Tl” unit of potassium-rich andesite, 
latite, and basalt lava mapped in the Challis 1° x 2° quadrangle (Fisher and 
others, 1992).

Interbedded sedimentary deposits (Eocene)—White to light-gray to green, 
generally poorly consolidated heterolithologic unit with varied bedding 
and sorting. Primarily contains white tu�aceous epiclastic conglomeratic 
sandstones, with lesser debris �ow deposits and rare clast-supported true 
conglomerates interbedded with thin (to 3 m) white pumice-lithic tu�s. 
Debris �ow deposits and channel gravels as thick as 4 m consist of suban-
gular to subrounded Tmz and rare quartzite cobbles supported by a 
light-colored conglomeratic sandstone matrix of re-worked Te. Densely to 
poorly welded tu�s contain as much as 6 percent crystals smaller than 
1 mm of white plagioclase, clear quartz, biotite, and hornblende, as much 
as 20 percent round to moderately �attened light-colored pumice as large 
as 2 cm, and 0 to 60 percent angular, dark lithic fragments as large as 2 cm. 
Upper part of unit inter�ngers with lowest Tlm �ows. 

Tu� of Ellis Creek (Eocene)—Light-gray to green-gray, or red-purple, 
crystal-rich, moderately welded ash to lapilli tu� with varied proportions of 
crystals, pumice, and lithics. The uppermost part is locally epiclastic. 
Crystals as long as 2 mm make up 15 to 50 percent of the rock with 
plagioclase being most abundant, followed by quartz, lesser potassium 
feldspar, and minor but ubiquitous blocky to acicular hornblende and 
pseudohexagonal biotite. Slightly �attened pumice as large as 5 cm, gener-
ally lighter in color than groundmass, constitutes as much as 20 percent of 
the rock. Lithics are absent at most localities but angular dark siltite and 
volcanic fragments as wide as 2 cm comprise 3 percent of the tu� locally. 
Characterized by the presence of blocky hornblende crystals. Multiple 
cooling units are present as indicated by rare vitrophyres within the unit. 
The unit’s base at 4,500 feet along Rattlesnake Creek is 10 m (33 ft) of 
poorly lithi�ed green and pink epiclastic sandstones and siltstones. Sample 
24DS08 from the ridge south of Little Hat Creek 12 km (7.5 mi) west of this 
quadrangle has a 40Ar/39Ar weighted plateau age on biotite of 48.55 ± 0.09 
Ma (Stewart and others, 2026, Wards Butte quadrangle). Originally mapped 
by McIntyre and Hobbs (1987) north of Challis.

Mixed zone (Eocene)—Mostly dark red-gray altered porphyritic ma�c lava 
�ows with intercalated volcanic breccias and tu�s. Minor dacite to more 
ma�c dikes, sills, and small stocks.  Flows generally contain less than 20 
percent phenocrysts, with 1-3 mm white plagioclase typically dominating 
(Figure 4) and lesser hornblende and altered clinopyroxene. Xenocrystic 
quartz is common and xenocrystic plagioclase is present locally. Tu� (?) 
sequence in north-central part of map is generally densely welded and 
�ow-banded with 10 to 40 percent crystals of blocky white plagioclase and 
lesser biotite and acicular hornblende as long as 4 mm with rare pumice 
and lithics as large as 1 cm. The suspected tu�s locally contain abundant 
gas cavities as large as 5 mm that are lined with crystals. Sample 24DS22 
has silica content of 56.78 percent (Table 2) and plots in the trachyandesite 
�eld on a total alkalis-silica diagram. Originally mapped by Ekren (1988) 
southwest of this quadrangle.

Quartzite-bearing ash-�ow tu�s (Eocene)—White to orange-gray rhyolitic 
lapilli to ash �ow tu� with varying proportions of pumice, lithic fragments, 
and lesser crystals. Characterized by presence of dark, angular metasedi-
mentary lithics. Crystals are sparse of plagioclase, quartz, and biotite. Dark 
angular siltite, quartzite, and minor volcanic lithics less than 2 cm across 
locally comprise 30 percent of the rock. White to orange pumice as large as 
3 cm comprises as much as 20 percent of the rock and is mostly well-�at-
tened. Pumice locally contains identi�able quartz and biotite crystals.

PALEOZOIC STRATA

Paleozoic strata are present in the footwall of the Poison Creek fault. 
Descriptions below are largely from Hansen and Pearson (2016).

Saturday Mountain Formation (Silurian to Ordovician)—Very �ne to medi-
um-grained dolomitic limestone with local limy mudstone and dolomitic 
wackestone portions; color ranges from cream to medium blue gray. Local-
ly, the fossiliferous lowermost section of SOs contains abundant Rugosa 
horn corals and fossil hash. Above this is thick to massively bedded 
light-gray dolomite that appears mottled where weathered. The uppermost 
portions of SOs consist of laminated to �nely bedded �ne-grained dolos-
tone. Stromatolite deposits and dissolution collapse breccias are present 
locally in the upper part of the uppermost section. Within this map, SOs is 
estimated to be at least 850 m (2,790 ft) thick, more than double the 
thickness in the central Lemhi Range (Evans and Green, 2003).

Kinnikinic Quartzite (Ordovician)—Super-mature white �ne- to medi-
um-grained well-sorted vitreous quartzite that forms cli�s and ridges in the 
footwall of the Poison Creek fault. Orange to brown lenses of porous rock 
result from dissolution of silica cement around sub-rounded grains. Small 
argillaceous lenses are present locally. Magnetic susceptibility of one hand 
sample is 0.02 × 10-3 SI. Ok unconformably overlies Ys and is overlain in 
sharp contact by SOs. Possible mylonitic fabric below the contact with Ys 
on Goldbug Ridge. Ok is approximately 300 m (9,800 ft) thick in the Lemhi 
Range and marginally thinner west of the Salmon River. 

MESOPROTEROZOIC STRATA

Mesoproterozoic metasedimentary rocks protrude through the Challis 
cover in several places. All were metamorphosed to biotite grade but vary 
in grain size and biotite content. Unit names follow the revised stratigraphic 
nomenclature (Burmester and others, 2016b) that uses the coarsest unit, the 
Swauger Formation (which we equate to the Hoodoo Formation), to distin-
guish otherwise similar rocks that are present above and below it. For units 
that have no depositional contact of the Swauger Formation on this map, 
they can be traced from surrounding areas (Figure 1) or assigned based on 
unique lithologic characteristics. As no complete units are exposed in this 
quadrangle, thicknesses shown in the cross sections approximate those in 
adjacent areas. See Winston and others (1999) and Tysdal (2000, 2003) for 
history of naming units.

Banded siltite member of Apple Creek Formation (Mesoproterozoic)— 
Thin-bedded siltite and argillite. Unit dominated by graded couplets of 
white to light-gray, very �ne grained quartzite and/or siltite and very 
dark-gray argillite. Thicker (dm-scale) bedding locally, forming graded 
couplets with varied proportions of light and dark material, and distinct 
quartzite beds. Yab is characterized by ptygmatically folded, discontinuous, 
silt to sand dikelets that taper downward in dark argillite caps. Highly 
cleaved where exposed in a fault sliver across Poison Creek at the south 
edge of the map in the hanging wall of the Poison Creek fault. Also extends 
from the Degan Mountain map (Lewis and others, 2021) into the west edge 
of the quadrangle southwest of Twin Peaks Ranch, but exposures 150 m 
(500 ft) west include mud chips, not dikelets, so the unit here may be Yac. 
Maximum depositional age based on the 9 youngest zircons from near the 
Blackbird mine, about 45 km (28 mi) northwest of its main exposure on the 
map, is 1,409 ± 10 Ma (Aleiniko� and others, 2012).

Coarse siltite member of Apple Creek Formation (Mesoproterozoic)— 
Gray-green medium- to coarse-grained siltite, and �ne-grained quartzite. 
Highly cleaved where exposed at the south edge of the map in the hanging 
wall of the Poison Creek fault. Elsewhere, mud chips, mud-cracked and 
ripple-marked surfaces distinguish it from Yab.

Swauger Formation (Mesoproterozoic)—Pale pink to pale red purple to gray 
and locally green, white-weathering, medium- to coarse-grained quartzite. 
Characterized by vitreous, well-rounded to spherical medium quartz 
grains, and rare distinct red chert clasts mostly low in the section east of the 
Salmon River fault; rarer purplish mud chips reported west of the fault. 
Quartz as abundant as 95 percent. The rest is mostly feldspar perhaps most 
abundant low in the section.  Green varieties tend to be �ner grained and 
are similar to Yg but lack biotite. Trough crossbeds common in dm- to meter 
thick beds (Figure 5). Carbonate appears concentrated along some cross 
laminations (Figure 6). Spaced cleavage and zones of breccia common east 
of the Salmon River fault. Median magnetic susceptibility of 6 outcrops and 
one hand sample is 0.03 × 10-3 SI. Thickness unknown as no upper contact 
is mapped nearby.

Gunsight Formation (Mesoproterozoic)—Light to dark, gray, greenish gray, 
and greenish feldspathic quartzite, darker siltite, and minor dark-gray 
argillite. Quartzite is very �ne to �ne grained and feldspathic in 1-5 dm 
beds (Figure 7); rare, thicker beds with rounded �ne quartz grains. Three 
samples from the Sal Mountain quadrangle (Lewis and others, 2014) to the 
northeast contain 15 to 20 percent plagioclase feldspar and no potassium 
feldspar; two contain 7 to 20 percent plagioclase and 5 to 15 percent potas-
sium feldspar. Biotite common, dispersed in quartzite or concentrated in 
argillitic dark interbeds and laminae (Figure 8). Sedimentary structures 
include normal grading to siltite, rare argillite tops, and soft-sediment defor-
mation. Cross lamination and truncated lamination rarely observed, proba-
bly due to common medium- to dark-brown weathering and iron staining. 
Median magnetic susceptibility of three exposures is 0.21 × 10-3 SI. Grada-
tional into the Swauger Formation; upper contact placed where thicker, 
lighter beds with well-rounded medium quartz grains are dominant. 
Includes strata of uncertain correlation east of the Salmon River fault. These 
strata are �ner grained than typical of the adjacent Swauger Formation but 
might be a �ner facies of that unit. Thickness unknown because no lower 
contact has been identi�ed northeast of the Poison Creek fault. Correlated 
with Gunsight Formation because it underlies the Swauger Formation.

STRUCTURE 

SALMON RIVER FAULT

A north-south structure termed the Salmon River fault by Tysdal (2002) and 
Allison Creek fault by Link and Janecke (1999) traverses the map. Immedi-
ately north of this map in the Williams Lake quadrangle (Lewis and others, 
2013), it appears to have a simple history as a normal fault that displaced 
Eocene Challis Volcanic Group units and underlying Mesoproterozoic 
metasedimentary rocks down on its west side, with both hanging and foot 
wall blocks tilting to the east. In the Goldbug Ridge quadrangle, it has a 
similar late history with Challis units down-on-the-west against Mesopro-
terozoic strata, but also Silurian and Ordovician strata in the footwall of the 
Poison Creek fault (Hansen, 2015; Hansen and Pearson, 2016). Coinci-
dence of the Salmon River fault with lateral ramps in that complicated 
thrust system's footwall hints that the Salmon River fault (system) was older, 
likely Neoproterozoic (Hansen, 2015). The suggestion of Neoproterozoic 
age derives from that being a time of extension from continental breakup, 
and block faulting that tilted the Poison Creek fault's footwall that preceded 
erosion before deposition in the Ordovician. Tysdal (2002) suggested that to 
the south it might have a left-lateral component based on sinistral o�set of 
Apple Creek Formation and underlying Swauger Formation, and that south 
of the Poison Creek fault it was a tear fault, which formed during di�erential 
movement within the Poison Creek sheet as it was transported to the north-
east. North of the Goldbug thrust, there is a zone of nearly vertical Swauger 
and Gunsight strata (Figure 9). Within that zone are steeply south plunging 
folds, including asymmetric (S) folds indicating a left-lateral sense of 
displacement (Figure 10). The ‘S’ folds appear ductile so likely are old. 
Similarly to the Salmon River fault’s sinistral displacement in the Allison 
Creek quadrangle to the south (Tysdal, 2002), the southwest-dipping 
Swauger/Gunsight contact within Goldbug Ridge quadrangle also has an 
apparent sinistral displacement in the footwall of the Goldbug thrust and 
Poison Creek fault; this is opposite to the predicted dextral separation that 
should result from a normal sense of displacement (interpreted simply from 
o�set of Challis Volcanic Group rocks) of a southwest-dipping contact. It 
also suggests that the Salmon River fault was not simply a Mesozoic tear 
fault (cf. Tysdal, 2002), given that it similarly o�sets Mesoproterozoic strata 
in the Poison Creek fault and Goldbug thrust’s footwall in a sinistral sense. 
Further, the southwest-dipping Poison Creek fault and Goldbug fault are 
apparently minimally o�set across the Salmon River fault. These relation-
ships bolster our interpretation that the Salmon River fault had a protracted 
history of reactivation, including an earlier (pre-Ordovician?) sinistral sense 
of displacement and partial (?) reactivation during Mesozoic thrusting. 
During and after Eocene time, it o�set Challis Volcanic Group rocks in a 
normal sense, which may have partially restored some of the earlier sinistral 
separation of southwest-dipping contacts. The older the structures are in 
that zone, the more uncertain are their original orientations. 

POISON CREEK FAULT

Mapped by Landreth (1964) and later by Hansen (2015) and Hansen and 
Pearson (2016), the Poison Creek fault crosses the southwest part of the 
quadrangle, striking south-southeast. Hansen (2015) and Hansen and 
Pearson (2016) interpreted this structure as having early (pre-Ordovician) 
normal motion and later (Cretaceous) thrust motion. The footwall contains 
west-dipping Paleozoic strata (Ok and SOs) in angular unconformity on 
shallower west-dipping Mesoproterozoic Swauger Formation. The angle of 
this unconformity, deeper erosion of the hanging wall to the south (Figure 
1), and erosion of a thick section of strata from the footwall, support block 
tilting during the pre-Ordovician faulting. Later thrust motion is supported 
by mylonites with grain aspect ratios of 1:50 to 1:100 that form a discrete 

zone about 20 m (65 ft) thick. The mean of 22 stretching lineations in the 
banded siltite member of the Apple Creek Formation 0.3-2 km 
(0.18–1.2 mi) directly west of the Goldbug Ridge quadrangle plunges 27° 
toward 280°. S-C fabrics and 5-15 cm wavelength tight, asymmetric folds 
show a top-to-the east thrust sense of motion (Hansen, 2015). These obser-
vations suggest that thrusting was up to the east. This is oblique to the 
mapped fault, making the fault an oblique ramp with a sinistral component 
of displacement. We agree with the interpretation that the fault was reacti-
vated and use the term Poison Creek fault rather than Poison Creek thrust or 
thrust fault to emphasize the complex history of this structure. Pre-thrusting 
temperatures within the Poison Creek fault’s hanging wall within the Gold-
bug Ridge quadrangle likely exceeded 250°C (Parker and others, 2022). 
(U-Th)/He thermochronometry of zircons was interpreted to record cooling 
below ~180 °C during thrusting in Late Cretaceous to early Cenozoic time 
(Hansen, 2015; Burmester and others, 2023b).

GOLDBUG THRUST FAULT

Hansen (2015) and Hansen and Pearson (2016) mapped the Goldbug thrust 
in the footwall of the Poison Creek fault. In the Degan Mountain quadrangle 
the fault placed the Swauger Formation (Ys) over Paleozoic strata (Ok). Just 
to the east of the quadrangle it juxtaposed Ys over both Ok and SOs. No 
early (pre-Ordovician) normal motion has been documented along this 
structure; it appears to be a footwall imbricate that formed during Creta-
ceous shortening. Both this fault and the Poison Creek fault are covered by 
Challis Volcanic Group rocks near the north edge of the map.

INTRODUCTION

The map is the result of �eld work primarily from 2021 to 2024, which built 
on 1:24,000-scale mapping by C. Hansen and D. Pearson (Hansen, 2015; 
Hansen and Pearson, 2016). Previous mapping includes Fisher and others 
(1992) at 1:250,000 scale and Evans and Green (2003) at 1:100,000 scale. 
Field sheets and notebooks from work by Karl Evans obtained from the U.S. 
Geological Survey �eld records library were used extensively, and many of 
the attitudes shown in the Mesoproterozoic rocks are taken from this 
source. Many concepts for Precambrian geologic units were developed in 
the Beaverhead Mountains to the northeast during a 1:24,000-scale collab-
orative mapping project by the Idaho Geological Survey and the Montana 
Bureau of Mines and Geology, which started in 2007 and resulted in 
geologic maps of the western (Burmester and others, 2016a) and eastern 
(Lonn and others, 2019) parts of the Salmon 30' x 60' quadrangle (yellow 
outline, Figure 1) northeast of this map (blue outline, Figure 1). Magnetic 
susceptibilities were measured with KT-9 and KT-10 Kappameters from 
Exploranium G.S. Ltd. and Terraplus (Table 1). Results of chemical analyses 
by X-Ray �uorescence methods are in Table 2.

The oldest rocks in the quadrangle are Mesoproterozoic metasedimentary 
rocks of the Belt Supergroup. These are overlain by Paleozoic sedimentary 
strata. The Mesoproterozoic and Paleozoic rocks are in turn overlain by 
volcanic and subordinate sedimentary rocks of the Challis Volcanic Group. 
Poorly consolidated Tertiary sedimentary deposits are present locally and 
alluvial deposits are along the Salmon River and its tributaries.
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