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CONTRIBUTIONS TO GENERAL GEOLOGY

QUATERNARY GEOLOGY OF LONG
AND BEAR VALLEYS,
WEST-CENTRAL IDAHO

By Dwiear L. Scammr and J. Hoover MACKIN *

ABSTRACT

Monazite and euxenite were extensively dredged as placer minerals from
Quaternary alluvial deposits in Long and Bear Valleys during 1951-59. These
and other accessory heavy minerals were released from the rocks of the Idaho
batholith by deep weathering during the Tertiary and early Quaternary. Con-
centration of the heavy minerals in large placers depended on particular sets of
circumstances, variously involving block faulting and glacial and periglacial
processes.

First-order physiographic features in west-central Idaho are linear north-
south ranges and valleys formed by block faulting during the late Tertiary and
Quaternary. Tentiary (Miocene) Columbia River Basalt overlies the gneissic and
granitic rocks of the west border of the Idaho batholith and is commonly tilted
15°-30° W. Lacustrine deposits, probably as young as early or middle Pleisto-
cene, are tilted as much as 20°, an indication that block faulting was active
during the Quaternary. The block faulting deranged the Payette drainage sys-
tem, and alluvium accumulated in the fault valleys, especially in Long Valley,
where gravity measurements indicate as much as 7,000 feet of fill.

Moraines and proglacial outwash of Bull Lake and Pinedale age are the most
widespread Quaternary deposits. A few outcrops of ancient till in the Long Valley
area probably represents an extensive pre-Bull Lake drift that has been mostly
removed by erosion or buried by the younger deposits. Upper- and post-Pleisto-
cene moraines occur above 7,500-foot altitude in several north- and northeast-
facing cirques. Periglacial deposits of both Pinedale and Bull Lake age are
prevalent in small drainage basins that were not glaciated.

Altiplanation, especially intense in the periglacial environment of Pleistocene
time, may be the process that produced the rolling upland surface that is well
developed in west-central Idaho and is generally common throughout the high
mountains of Idaho. Glacial scour and rapid periglacial slope denudation during
the late Pleistocene has practically eliminated deeply weathered bedrock in west-
central Idaho. As a consequence, placer deposits are not being formed at the
present time.

1 Deceased Aug. 12, 1968.
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INTRODUCTION

This report is a byproduct of a study of placer deposits that con-
tain radioactive heavy minerals in west-central Idaho, principally
monazite in the Long Valley area (Mackin, 1952) and euxenite in the
Bear Valley area (fig. 1; Mackin and Schmidt, 1953, 1956). The in-
vestigation was made on behalf of the Division of Raw Materials of
the U.S. Atomic Energy Commission. The deposits were drilled con-
currently by the U.S. Bureau of Mines; it is a pleasure to acknowledge
the cooperation of R. M. Storch and A. F. Robertson, engineers in
charge of the drilling (Eilertsen and Lamb, 1956). Paul L. Williams
and John F. Kolars assisted ably in the field work. We are indebted to
Charles B. Hunt for discussions of field relations, particularly the
correlation of glaciations with the Pleistocene succession elsewhere in
the Rocky Mountains.

The 15-minute quadrangle maps used as a base for the geologic maps
became available after completion of our mapping on 1:20,000 aerial
photographs, but transfer of the geology has caused little or no loss of
accuracy because most of the geologic units are expressed by the topog-
raphy or detailed planimetry. Contacts of the Columbia River Basalt
on West Mountain are only approximately located. Because the text is
mostly an explanation of relations shown on the geologic maps, fre-
quent reference to the maps is required during reading of the text.

GEOLOGIC SETTING
MAJOR ROCK UNITS

The Bear Valley area, underlain by predominantly directionless
granitic rocks of the Cretaceous Idaho batholith, is near the center of
the batholith (Larsen and Schmidt, 1958 ; Ross, 1936 ; Anderson, 1952).
The granitic rocks are cut by mid-Tertiary felsic to mafic dikes (Ross,
1934, p. 249). Long Valley lies obliquely across a broad belt in which
the directionless granitic rocks of the interior of the batholith grade
westward into gneiss and schist of the border of the batholith. The
western half and border of the batholith is divided into six rock zones
that have been defined on the basis of the variation of major rock-
forming minerals (Schmidt, 1958, 1964). Minor accessory minerals
vary systematically from zone to zone. Sphene, allanite, epidote, and
magnetite, in varying proportions, characterize four foliated border
zones, whereas various combinations of ilmenite, magnetite, and mona-
zite typify the directionless granodiorite and quartz-monzonite zones
of the interior of the batholith. Apatite and zircon are nearly
ubiquitous.
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F1aUuRe 1.—Index map of Idaho outlining the Idaho batholith and the areas of
the Long Valley and Bear Valley maps.

Monazite in placer deposits in Long Valley is chiefly derived from
the zone of directionless granodiorite east of Long Valley. Euxenite in
placer deposits in Bear Valley is derived specifically from narrow
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granodioritic belts surrounding small areas of quartz diorite within
the quartz-monzonite zone.

Long Valley corresponds approximately with the eastern boundary
of the Columbia River Basalt. The boundary is irregular in plan be-
cause the basalt flows spread from the west into valleys of an erosion
surface having as much as 2,000 feet of relief (Lindgren, 1900, p. 96;
Bond, 1963). A sedimentary sequence consisting chiefly of lacustrine
silt and clay, underlying and interbedded with the basalt, is tentatively
correlated with the Latah Formation of the Spokane area on the basis
of similar stratigraphic relations (fig. 2) and on the occurrence of pol-
len grains consistent with the Miocene flora of the region (H. P. Han-
sen, written commun., 1958).

GEOMORPHIC AND FAULT RELATIONS

Of the several major geomorphic elements of west-central Idaho,
the most extensive is a rolling upland surface, commonly 7,000—9,000
feet in altitude, that is trenched in many places by steep-sided valleys.
This is the so-called Idaho peneplain, considered by various workers
to be Eocene to Pliocene in age. We believe that smooth slopes that
characterize the surface were formed by frost-accelerated erosion
above the oscillatory timberline of the Pleistocene. This interpreta-
tion makes it an altiplanation surface rather than a peneplain and
younger rather than older than certain valleys cut below it which are
occupied in part by Columbia River Basalt. The long-standing con-
troversy of the peneplain has been reviewed by Fenneman (1931, p,
185-196) and Thornbury (1965, p. 386-387). The arguments advanced
by the proponents for peneplanation at any given date during the
Tertiary and against peneplanation at other times add up to a strong
case against peneplanation at eny time.

Rising above the general upland surface are north-south ranges
having crestlines of from 8,000 to 11,000 feet; at the higher altitudes
smooth slopes give way to steep cliffs cut by alpine glaciers. Many of
the ranges are asymmetric in cross section and are bordered by wide
north-south valleys at altitudes of 5,000-6,000 feet; these ranges and
broad valleys were probably formed by block faulting.

As suggested by Anderson (1934) and Capps (1941b), the faulting
is a northward continuation of Basin-and-Range structure. It is simi-
lar in type of movement and span of age. West-central Idaho, how-
ever, differs from the Great Basin in overall altitude and climate;
most of the Great Basin is alluviated plains that have internal drain-
age, whereas in West-Central Idaho only the deepest fault troughs
are alluviated and all drainage is to the sea.
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