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GEOLOGIC HISTORY

Physiographic setting.--The Kaiser Peak quadrangle is
representative of the middle elevations of the gentle
western slope of the central Sierra Nevada. Most of
the quadranglelies between 6,500 and 9,500 feet, although
altitudes are as low as 3,600 feet where the San Joaquin
River crosses the west edge of ‘the quadrangle and as
high .as 11,878 feet on Silver Peak, the highest point
along Silver Divide in the northeast corner. Magpificent
forests of pine and fir cover the rolling country of
these middle elevations, and only Silver Divide and
higher parts of Kaiser Ridge, which runs easterly across
the quadrangle 2 to 3 miles north of its south boundary,
are above timber line and resemble the ‘‘High Sierra’’ of
the range crest farther to the east.

Silver Divide and Kaiser Ridge form the boundaries of
a broad northwest-trending upland valley that constitutes
about three-quarters of the quadrangle. This valley is
drained by the San Joaquin River and its tributaries. The
South Fork of the San Joaquin is entrenced about 1,500
feet below the general level of the upland valley near
the western edge of the quadrangle, but is progressively
less deeply entrenched upstream toward the southeast.
Entrenched tributaries to the South Fork have thoroughly
dissected the upland valley.

The major stream draining the north flank of Kaiser
Ridge west of Kaiser Pass is Kaiser Creek, a tributary
to the San Joaquin River. The south flank is drained by
numerous small streams and by Big Creek, which lies in
the Huntington Lake quadrangle immediately to the south
and is also a tributary to the San Joaquin River. Big
Creek has been dammed to form Huntington Lake,primarily
to supply water for the Big Creek’hydroelectric plant
west of the lake. Additional water is fed into Huntington
Lake through a tunnel under Kaiser Ridge from Lake
Edison at the east edge of the quadrangle and from
Florence Lake, just.east of the southeast corner.

Pre-granitic and granitic rocks.--The quadrangle is
underlain chiefly by a variety of granitic rocks which
were intruded from below as magma (molten rock that
commonly contains some crystalline material) during
the Cretaceous, Jurassic, and possibly Triassic Periods
into still older stratified sedimentary and volcanic
rocks. The different bodies of granitic rock shown on
the map were intruded at different times, and the period
of intrusion spanned many millions of years. Radiometric
dating (by rates of atomic disintegration) indicates that
the youngest granitic bodies are 80 to 90 million years
old (Late Cretaceous), and that the oldest probably
are 105 to 120 million years old (Early Cretaceous).
However, granitic rocks as old as 210 million years
(Triassic) are present farther east, and some rocks
in this quadrangle may be this old. The granitic rocks
cooled and solidified thousands of feet beneath the
surface of the earth, and most of the old stratified
rocks which originally covered them have since been
eroded away. Nevertheless, remnants of the pre-granitic
sedimentary rocks crop out along Kaiser Ridge west of
Kaiser Pass, and similar remnants of volcanic rocks
form two strips, one along the west side of Silver Divide
and the other about a mile north of the west end of
Lake Edison.

-

These old sedimentary and volcanic rocks were origi-
nally deposited in nearly horizontal layers but were
folded tightly before the granitic rocks were emplaced.
The layers were then further deformed and reczystallized
by the rising hot granitic magmas, which squeezed the
older rocks aside, pushed them upward, and assimilated
some of them by meltmg and by chemical reaction.

The old sedimentary rocks along the Kaiser Ridge
were deposited in an ancient sea, along the margins of
a landmass. They include quartzite (recrystallized
quartz sandstone), marble (recrystallized limestone, calc
hornfels (recrystallized calcareous shale and sandstone
and shaly and sandy limestone), and pelitic hornfels
(recrystallized shale). Calc hornfels is exposed south
of Idaho Lake, marble in the vicinity of Twin Lakes
pelitic hornfels near Kaiser Peak, and quartzite west
of Kaiser Peak and at the west edge of the quadrangle
near Nellie Lake. The marble is a coarsely crystalline

. aggregate of white calcite, and the quartzite exhibits

well-preserved crossbeds of the kind that are formed
by near-shore ocean currents.

The remnants of old volcanic rocks in the northeastern
and eastern parts of the quadrangle are streaked in
shades of light to dark gray. Originally they were beds
of volcanic ash (or tuff) that probably erupted from
vents in the Ritter Range area to -the north and fell
or was carried by streams into an ancient ocean. Subse-
quently, they were compacted and recrystallized to
metavolcanic tuff as a result of heat and pressure that
accompanied regional deformation and intrusion of the
granitic rocks. These volcanic rocks are not in contact
with the old sedimentary rocks. within the boundaries of
the quadrangle, but relations in nearby parts of the
Sierra Nevada indicate that- the volcanic rocks are
younger than and were deposited on the sedimentary
rocks.

The granitic rocks shown on the map can be distin-
guished from one another by differences in grain size,
texture, structure, and proportions of constituent minerals.
The contacts between individual bodies of granitic
rock are sharp, and the relative ages of the bodies can
be determined where dikes of a younger rock penetrate
an older rock or where detached blocks of an older
rock are enclosed in a younger rock.

The granitic rocks belong to three broad groups: one
in the northeast corner of the quadrangle, one in the
southwest part of the quadrangle, and one which under-
lies the broad dissected valley and extends southward
across the Kaiser Ridge east of Kaiser Pass. The three
groups of granitic rocks are discontinuously separgted
from one another by strips of the old sedimentary and
volcanic rocks.

The granitic rocks of the central group intrude those
of both the northeast and the southwest groups and are
therefore younger, but the relative ages of the northeast
and southwest groups are not known. By far the most
extensive rock in the southwest group is the granodiorite
of Dinkey Creek, which forms the shores of Huntington
Lake. This rock is medium gray, equigranular in some
places but porphyritic in others, and generally contains
discoidal inclusions of dark fine-grained material. The
origin of these dark-colored inclusions is not known, but
they may represent refractory material that was softened



but not completely melted when the granitic magmas
were formed at depth. The other members of the southwest
group are lighter colored rocks that lack dark inclusions.

The northeastern group includes two principal granitic
rocks, a very light-colored equigranular one called the
alaskite of Graveyard Peak, and a somewhat older,
darker,
of Margaret Lakes. The alaskite encloses large irregular
masses of dark rock that are labelled on the map ‘‘quartz
diorite and related mafic plutonic rocks’’; very likely
these masses represent strongly recrystallized remnants
of the old volcanic rocks.

The principal members of the youngest group of intrusive
rocks (those that underlie the central part of the quad-
rangle) are the Mount Givens Granodiorite and the
granodiorite - of Lake Edison. Representative samples
of the Mount Givens Granodiorite, the oldest member of
this young group, have been dated by radiometric methods
at 82 to 87 million years. The Mount Givens Granodiorite
is equigranular and contains abundant dark, preferentially
oriented discoidal inclusions in the east and many large
crystals of potassium feldspar but few dark inclusions
in the west. In comparison with the Mount Givens
Granodiorite, the granvdiorite of Lake Edison is of
about the same composition but is finer grained and
less variable in appearance. The granodiorite of Lake
Edison is intruded by a rather coarse-grained light-
colored rock, the quartz monzonite of Rock Creek Lake,
and the Mount Givens Granodiorite is intruded by a group
of generally fine-grained, light-colored rocks called
‘‘fine- to medium-grained quartz monzonite and granodio-
rite.”’

Erosion, volcanic eruptions, and glaciation.--Following
the emplacement and solidification of the granitic rocks,
the area was deeply eroded, doubtless to a depth of
thousands of feet. The old sedimentary and volcanic
rocks and the alaskite of Graveyard Peak are especially
resistant to weathering and erosion, so that Kaiser
Ridge and Silver Divide now stand high. During the late
Miocene or early Pliocene Epochs, perhaps 10 to 15
million years ago, the Sierra Nevada was tilted westward,
causing west-flowing streams first to entrench themselves
in canyons, and then to widen the canyons to broad
valleys, one of whichis the dissected upland valley that
occupies the region between Silver Divide and Kaiser
Ridge. About 3.5 million years ago, according to radio-
metric age determinations, volcanoes near Pincushion
Peak, Saddle Mountain, and other scattered localities
spewed out lava which flowed into and along this valley.
At about the same time or shortly thereafter, the range
was again tilted westward, causing the trunk streams to
cut the deep inner canyons in which they now flow and
the tributaries to intricately dissect the old landscape.
Too little time has elapsed for the old valleys to be
regraded to the trunk streams.

During the Pleistocene Epoch, which began 2 to 3
million years ago, the higher parts of the Sierra Nevada
were repeatedly mantled with glaciers. The earliest
known glaciation consisted of a system of confluent
glaciers that buried all but the highest peaks in the
quadrangle. A long period of erosion followed this
glaciation, and all that is left are remnants of moraines
and scattered boulders that were left behind by the ice
sheets, and weathered and eroded glacially carved land-
forms in the bedrock of high areas. Later glaciations
were less extensive; nevertheless huge valley glaciers
flowed down both the San Joaquin River and its South
Fork, and hanging (alpine) glaciers carved cirque basins,
now the sites of lakes and tarns, in the flanks of Kaiser
Ridge and Silver Divide. Vast quantities of debris were
moved downstream by the glaciers and deposited along
their sides and at their ends to form the morainal ridges
we now see. Rocks carried by glaciers scraped across
bedrock, polishing the rock andleaving striae and.chatter
marks that are still visible in many places. The ice ages
ended only about 10,000 years ago, so that there has
been little time for subsequent modification of the
glacially carved landscape.

Since the ice ages vast quantities of rhyolite pumice
erupted in the Mammoth Lakes region to the north. A
great pumice plume must have been blown southward
by the wind, for pumice fragments have been found
across the entire Kaiser Peak quadrangle in decreasing

strongly sheared rock called the granodiorite

abundance southward. Scattered pumice fragments can
be easily collected along Kaiser Ridge between Kaiser
Pass and Mount Givens; north of the Margaret Lakes
accumulations of pumice a foot or more thick are common
in small pockets in bedrock and in alluvial basins.
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