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Geologic Mapping in the Southern Beaverhead Mountains, Eastern [daho
West Side): New Structural Interpretations From Field Camp Mapping

Robert W. Clayton, William W. Little, and over 110 Field Camp Students, Brigham Young University - I[daho

™

BYU-ldaho Field Camp Mapping Q

SUMMARY

Brigham Young University - Idaho field camp students have mapped the west side of the southern el
Beaverhead Mountains in 2005 - 2013. The Beaverhead Mountains are a Basin and Range horst - )
parallel to the Lemhiand Lost River horsts in east-central Idaho along the Montana border. -
This section of the Sevier thrust belt is characterized by a kilometers-thick Mississippian to Permian
carbonate section displaced toward the east and northeast in thick thrust sheets. Deformation is ; s
characterized by fault-propagation and fault-cored, east- vergent, asymmetric, steep to overturned ¥
folds. Nearly all folds are fault-cored or are in the hanging wall of thrust faults. Neogene normal .
faults in the range trend NNW to W and dissect the folds and thrust sheets in several locations. |

Major Findings A4

1. We discovered the Copper Mountain thrust, the core of a fault propagation fold with v
displacement that increases with depth. ' 3
2. We discovered stoped blocks of probable Ordovician Kinnikinic formation in the Beaverhead 4
syenitic pluton near Nicholia.

3. We mapped a series of fault-propagation folds and the associated minor thrust faults
throughout the range. - P
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The Copper Mountain thrust extends from the southern end of the range northward at least as far as Copper Mountain. Further detailed mapping will be needed on the
east side of the range to determine its northern terminus. The fault is part of a fault-propagation fold with very little displacement at Copper Mountain, but displacement
increased with structural depth toward the south.

Evidence that the fault is a thrust include 1) it is strata-bound; 2) it dips to the west, placing older units over younger; and 3) it is intimately associated with folds in the
hanging wall and little to no folding in the footwall along its entire length.

claytonr@byui.edu
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Arco Hills Formation
Pink, tan, and Red silt to silt stone and sandstone. Layers of fossiliferous
limestone exist throughout the formation. Slope former that looks similar
to the South Creek formation. Interfingers with the Big Snowy formation and
possibly the Bluebird formation. 120 feet thick

Surret Canyon Formation:
Dark Grey Packstone, Forms prominent ledges and slopes. Commeon fossils
are crinoids columnals, brachiopods, and horn corals. Calcite veins are evident
throughout. Chert is also found throughout the formation. 400 feet thick

South Creek Formation:
Thinly Interbedded siltstone and limestone. Forms slopes with few small ledges.
Chert is layerd within the formation, however along the ridgeline there is no significant
chert exposed. 125 feet thick

Middle Scott Peak Formation, middle member:

Thinly to thick bedded grey-dark grey packstone to grainstone. Primarily
forms slopes with some small intermittent ledges. Crineld colunamls and horn
corals are common fossils. Chert nodules are abundant. Some thinly bedded
slitstone can be found.

Middle Scott Peak Formation, middle member:
Dark gray to light gray, massive bedded packestones.
Highly fossiliferous and chert rich. Most commeon fossils in this formation
include horn corals and crinoids. It's usually found forming high cli_s and steep slopes.

Middle Scott Peak, lower member:
Light gray, calcareous packestones and wackestones. Non-crystalline,
fossiliferous carbonate rocks rich in thin-bedded chert. Small crinoid columnals
are visible as well as thinlayers of sand and silt. Calcite veins are abundant in this formation.

Middle Cannyon Formation: :
Dark gray to light gray, massive, chert rich wackestone. This formation Is usually crystalline but fossils
are not uncommon. Very cliff former. It's usually associated with chert bands and nodules. Caves and
arches are not uncommen in this formation. Calcite veins can be seen forming networks on some rock
units. Approximate thickness: 500-700 ft.

McGowen Formation:
Light gray, crystalline wackestone. It's usually weathers in thin, laminated rocks that exhibit foliation.
Otherwise, it's found as non-fossiliferous blocks. It's not uncommen for the McGowen to weather into
small pieces of darker rocks(especially when it's in contact with the Jefferson Formation). It's associated
with gentle and steep slopes. Approximate thickness: 400-600 ft

Jeferson Formation:

Light gray to dark blue, calcareous dolostone, It weathers In subangular to rounded small pieces that
exhibit abundant calcite veins and hummocky bands. Thin bedded dolostone with limestone and silt
Interbeds. Mostly non-fossil ferous. Approximate thickness: 150-300 ft

Kinnickinick Formation:
Fine-grained to medium-grained cross-bedded quartzite. It's found forming high cliffs and very steep
slopes. Some of its characteristic colors are red, yellow, purple and orange. Very fractured and
weathered In some areas into boulders and cobbles. Approximate thickness: 400 ft

Gunsight Peak Formation:
Precambrian, coarse grained, brown to purple sandstone and quartzite that exhibits extensive crossbedding,
Might be conglomeritic In some areas. It's found forming ledges and steep slopes. Approximate
thickness: 150 ft
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just enough displacement to place the upper Scott Peak formation against the overlying Surrett Canyon formation. The thrust is displaced in Willow Creek canyon by a northwest-trending normal fault, and its southern extent is unknown. About half of the fault-propagation folds we have

3 We have mapped fault-propagation folds and related thrusts throughout the range. The largest of these folds is in the east end of Willow Creek, east of Nicholia. The fold involves the Scott Peak and Surrett Canyon formations, which are difficult to distinguish at a distance. The thrust has

mapped, like this one, can only be followed along strike for less than 2 miles.

Bare Canyon -- hanging wall o,f-t_h'é Copper Mtn thrust

Folding in the southern Beaverhead Mountains is characteristically
east- vergent, asymmetric, steep to overturned, kinked in thin-
bedded units to similar or concentric in thick-bedded units. Folds
have amplitudes and wavelengths of from a few meters to a kilometer.
Most folds are demonstrably associated thrust faults.

Remaining Issues include 1) northward continuation of the Copper
Mountain thrust; 2) northward continuation of the Snaky Canyon
thrust; 3) resolution of complex faulting at the Viola Mine; 4) age

of the Beaverhead pluton and positive identity of the stoped blocks;
5) resolution of complex faulting in Skull Canyon.

be the Ordovician Kinnikinic Quartzite (Ok) based on proximity (see map), but further analysis will be needed. The blocks could also be the Precambrian Gunsight formation that is intruded
by the pluton. The blocks range in size from a few meters to a few tens of meters, and have preserved depositional layering in many places. Contacts with the pluton are sharp (see photos).
The blocks have various orientations. Further study of the blocks and pluton may narrow the uncertainty of the pluton’s age.

2 Our field camp students discovered stoped blocks of a quartzite inside the Beaverhead pluton (Obs) in the area of Eighteenmile Peak north of Nicholia. The stoped blocks are presumed to




