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INTRODUCTION

The Montana Bureau of Mines and Geology (MBMG) and the 
Idaho Geological Survey (IGS) selected the Peterson Lake 7.5' 
quadrangle in the Beaverhead Mountains of southwestern 
Montana for a 1:24,000-scale collaborative mapping project as 
part of a larger project designed to understand the structural 
and stratigraphic relationships between two dissimilar Mesopro-
terozoic sedimentary rock packages. To the northeast, in the 
Anaconda Range (Figure 1), exposures of known Belt Super-
group rocks crop out (Ruppel and others, 1993; Lonn and 
McDonald, 2004), whereas to the southwest the Lemhi Range 
and Salmon River Mountains of Idaho contain the reference 
sections of the Lemhi Group, Swauger Formation, and Yellow-
jacket Formation (Ross, 1934; Ruppel, 1975). In the intervening 
Beaverhead Mountains, both the stratigraphic and structural 
interpretations have been controversial among previous workers 
(Coppinger, 1974; Tucker, 1975; Hansen, 1983; Ruppel and others, 
1993; Winston and others, 1999; Evans and Green, 2003; Tysdal 
and others, 2005; O’Neill and others, 2007). Since 2007, the 
MBMG/ IGS team has mapped seven other 7.5' quadrangles in 
the region, including the adjacent Selway Mountain quadrangle 
(Lonn and others, 2011), in an ongoing attempt to resolve some 
of the long-standing controversies.

Data collected in 2010 were supplemented with attitudes from 
Coppinger’s (1974) 1:48,000-scale map that included the entire 
Peterson Lake quadrangle. 

DESCRIPTION OF MAP UNITS

Grain-size classification of unconsolidated and consolidated 
sediment is based on the Wentworth scale (Lane, 1947). Bedding 
thicknesses and lamination type are after McKee and Weir (1953), 
and Winston (1986). Distances and bed thicknesses are given in 
metric units. Formation thickness and elevation are listed in both 
meters and feet. Multiple lithologies within a rock unit descrip-
tion are listed in order of decreasing abundance.

CENOZOIC ROCKS

Qal Alluvium (Holocene)—Moderately well- to well-sorted, 
rounded to subrounded, cobble to boulder gravel and 
sand. Mostly derived from re-worked till and outwash 
gravel. Includes minor fine-grained deposits of silt and 
clay deposited on floodplains and in wetlands.

Qls Landslide deposit (Holocene-Pleistocene)—Unsorted 
mixtures of silt, clay, sand, gravel and boulders. Typically 
characterized by hummocky topography. Developed in 
areas underlain by Tcl.

Qgd Glacial deposit: till and outwash, undivided (Pleistocene)

Glacial till (Pleistocene)—Poorly sorted sandy to 
clayey boulder till. Clasts subangular to 
subrounded. Includes end moraine, recessional 
moraine, lateral moraine, and subordinate 
outwash and kame deposits. Thickness up to 100 
m (330 ft).  

Glacial outwash gravel (Pleistocene)—Well- to 
moderately well-sorted, subrounded to rounded, 
sandy cobble to boulder gravel. Typically forms 
terrace deposits about 3 meters (10 ft) above Qal. 
Thickness at least 2 m (6 ft).

Tcg Conglomerate (Pliocene? to Eocene?)—Red to pink, 
crudely bedded, poorly sorted, angular to sub-angular 
boulders, cobbles, pebbles and sand. Appears to overlie 
unit Tcl. Best exposed in the northeastern part of map in 
sec. 11, T. 7 S., R. 14 W. Thickness as much as 130 m 

 (400 ft).

Tcl Silt and clay (Oligocene? to Eocene?)—Light yellowish 
brown, massive siltstone and claystone containing sparse 
floating pebbles and boulders. Typically capped by a flat 
surface of lag deposits containing sub-angular to 
subrounded cobbles and boulders. Very poorly exposed. 
Thickness as much as 130 m (400 ft).

Tgb    Gabbroic dikes and sills (Eocene? )—Dark colored diabase 
containing plagioclase laths in irregular masses of mafic 
minerals. Composition typically 50% plagioclase, 40% 
augite, 5% hornblende, and 5% intergrowths of quartz 
and feldspar (Coppinger, 1974). May be related to altered 
hornblende diorite that intrudes the western strand of 
the Beaverhead Divide fault on the nearby Goldstone Pass 
quadrangle (Lonn and others, 2009) and has a U-Pb age of 
46 Ma (Richard Gaschnig, written communication, 2009).

TKgd Granodiorite (Tertiary or Cretaceous)—White equigranu-
lar biotite-hornblende granodiorite. Composition typi-
cally 60% plagioclase, 23% quartz, 9% biotite, 3% horn-
blende, 2% potassium feldspar, and 3% accessory miner-
als including sphene, apatite, zircon, and pyrite 
(Coppinger, 1974). Poorly exposed except in the area of 
Peterson Lake, sec. 33, 34, T. 7 S., R. 14 W., and along upper 
Pine Creek, SW¼, sec. 4, T. 8 S., R., 14 W. Along Pine Creek 
the contact with the quartzite country rock is clearly an 
intrusive contact with chilled margins and sill-like bodies 
extending into the quartzite.

MESOPROTEROZOIC STRATA

Low-metamorphic-grade metasedimentary rocks of Mesopro-
terozoic age underlie much of the Peterson Lake quadrangle. 
These rocks have been variously assigned by previous workers to 
the Belt Supergroup, the Lemhi Group, and/or the Yellowjacket 
Formation. In the west-adjacent Selway Mountain quadrangle 
(Lonn and others, 2011), we assigned quartzite units on strike 
with those of the Peterson Lake quadrangle to the Gunsight and 
Swauger Formations of the Lemhi Range (Ruppel, 1975), correla-
tions that are corroborated by field relationships found on the 
Peterson Lake and the east-adjacent Brays Canyon (Lonn and 
Lewis, unpublished mapping, 2010) quadrangles.

Yqcu Upper coarse-grained quartzite of the Swauger Forma-
tion (Mesoproterozoic and/or Neoproterozoic)—White to 
light gray, poorly sorted, medium- to coarse-grained, 
trough and planar crossbedded feldspathic quartzite. 
Contains granules and sparse floating pebbles low in the 
section. Lavender quartz grains and rare granule-sized 
aggregates of lavender grains are present. Potassium 
feldspar typically in excess of plagioclase. Fifteen quartz-
ite samples collected from this unit in the Peterson Lake, 
southwest-adjacent Kitty Creek (Lewis and others, 2009b), 
and south-adjacent Coyote Creek quadrangles contained 
5-17% potassium feldspar and 0-15% plagioclase. All had 
potassium feldspar in excess of plagioclase except one 
sheared sample that lacked potassium feldspar and one 
sample that contained 15% plagioclase and 10% potas-
sium feldspar. This quartzite is correlated with unit Yqcu 
on the east side of the Beaverhead Divide fault to the 
north in the Homer Youngs Peak quadrangle (Lonn and 
others, 2008), and with the Swauger Formation that 
stratigraphically overlies the Lemhi Group in the Lemhi 
Range (Ruppel, 1975). Faulting makes thickness estimates 
problematic, but unit is at least 1,500 m (5,000 ft) thick on 
the southwest-adjacent Kitty Creek quadrangle (Lewis 
and others, 2009b).

Yqcl Lower coarse-grained quartzite of the Swauger Forma-
tion (Mesoproterozoic and/or Neoproterozoic—White to 
light gray, poorly sorted, fine- to coarse-grained, trough 
and planar crossbedded, feldspathic quartzite in beds as 
thick as 2 m. Dark hematite laminations internal to beds 
commonly define trough cross beds and, more rarely, 
smaller sedimentary structures. Floating angular to 
rounded pebbles as large as 2.5 cm in diameter of quartz, 
feldspar-poor quartzite, gneiss, and hornblende granite 
are characteristic though not uniformly distributed or 
abundant. Dark argillite occurs as rare chunks or rip-up 
clasts. Carbonate cement, where present in abundance, 
allows punky weathering of the quartzite; calc-silicate 
minerals present locally. Some beds exhibit soft-sediment 
deformation ranging from 1 dm loads to 2 m broad 
channels that apparently sagged into underlying beds. 
Potassium feldspar content subequal to, or greater than, 
plagioclase. Grades downward over several hundreds of 
meters to Yqpi. Correlated with unit Yqcl on the east side 
of the Beaverhead Divide fault to the north in the Homer 
Youngs Peak quadrangle (Lonn and others, 2008), and 
with the Swauger Formation that stratigraphically overlies 
the Lemhi Group in the Lemhi Range (Ruppel, 1975) 
based on stratigraphic position above Yqpi (Gunsight 
Formation). Top not exposed, but about 1,800 m (6,000 ft) 
thick on the Homer Youngs Peak quadrangle (Lonn and 
others, 2008).

Yqpi Pink quartzite of the Gunsight Formation 
(Mesoproterozoic)—Medium- to fine-grained, moderately 
well-sorted feldspathic quartzite that has a pinkish cast 
on fresh surfaces. Often massive, but also flat-laminated 
or trough crossbedded in dm to m beds. Siltite and 
argillite beds are rare, but some intervals contain abun-
dant thin red mud rip-up clasts and muscovite parting 
surfaces. Plagioclase content greater than or sub-equal to 
potassium feldspar. Four samples collected on the Peter-
son Lake quadrangle contained 0-12% potassium feldspar 
and 20-25% plagioclase. Twenty samples collected on 
nearby quadrangles showed similar feldspar contents. 
Correlated with the upper part of the Gunsight Formation 
of the Lemhi Group (Ruppel, 1975) based on stratigraphic 
position beneath Yqcl (Swauger Formation). Top of unit 
not exposed, but thickness at least 2,154 m (7,000 ft) on 
the west-adjacent Selway Mountain 7.5' quadrangle 
(Lonn and others, 2011).

Yqgr   Gray quartzite of the Gunsight Formation 
(Mesoproterozoic)--- Light gray to pale green, fine-
grained feldspathic quartzite. Beds m-to dm-thick. Some 
beds contain black laminations on a mm scale; others 
appear massive with no apparent bedding. Mud rip-up 
chips and mud skins are very rare. Contains uncommon 
convoluted black laminations that resulted from soft 
sediment deformation. Plagioclase greater than potas-
sium feldspar content (Coppinger, 1974). One sample 
collected contained 10% potassium feldspar and 25% 
plagioclase. Grades upward into unit Yqpi. Very poorly 
exposed; base not exposed, but 2,200 m (7,000 ft) present 
on the nearby Goldstone Pass quadrangle (Lonn and 
others, 2009). Correlated with the middle part of the 
Gunsight Formation of the Lemhi Group (Ruppel, 1975).

STRUCTURE

The quadrangle lies northeast of the Beaverhead Divide-Bloody 
Dick Creek fault (Lonn and others, 2011), interpreted by Ruppel 
and others (1993) and O’Neill and others (2007) as a major 
structure separating the Missoula Group of the Belt Supergroup 
to the northeast from the Lemhi Group to the southwest. Our 
correlation of the rocks of the Peterson Lake quadrangle with the 
Lemhi Group rather than the Missoula Group suggests that the 
Beaverhead Divide-Bloody Dick Creek fault is not a terrane 
boundary (Burmester and others, 2011). In the Peterson Lake 
quadrangle, Mesoproterozoic quartzite units appear to form a 
northeast-dipping homocline, although a tight syncline exposed 
in upper Pine Creek, SE¼, sec. 5, T. 8 S., R. 14 W. suggests that 
other folds may be hidden by poor exposure.  A few faults cut 
this homocline; the most important is a WNW-striking down-to-
the-south normal fault in the southern part of the quadrangle. A 
poorly defined NNE-striking fault drops strata down on the 
southeast. The granodiorite pluton is elongate in a NE direction 
with only Cenozoic units exposed to the northwest, so it may 
intrude a NE-trending fault zone. 

PREVIOUS MAPPING

Coppinger, 1974: entire quadrangle at 1:48,000 scale.
Ruppel and others, 1993: entire quadrangle at 1:250,000 scale.
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