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Introduction

Frior to 1813, zome twelve theories existed explaining the origin ol
Yosemite Valley, One widely believed explanation was that a large block
of the earth’s crust was down-faulted, {orming Yosemite Valley, while

.-"Fer theory explained the Valley as the resull of o great earthquake
which split the rocks in two, Controversy raged over Whitney's black fault
Bypothesis and John Muir's belief thot glaciers were largely responsible.
M=inly in response to public demand, the United States Geological Survey
Dck the task of working cut the geclogic histery of the Valley. Fran-
£ Matthes and Frank C. Calkins were assigned to the problem, and,
= tne course of several field seasons, coversd practically every foot of the
Wezemite region, The present story, consequently, is based on actual feld
ridence cmd is generally cocepted by scientists. It i= condensed from Mr,
Mothes’ Geologic History of the Yosemite Valley, Professional Paper No,
280 of the U 8. Geclogical Survey, The manuscript for this special number
fw== reviewed by Mr. Matthes and has his approval,

Earlier Mountain Hanges

More than two hundred million
rs ago the arem now occupied
the EBierra Nevada was covered
a shallow arm of the Pacilic
an. Sediments, mainly cutwash
1 the adjoining land mrsses, ac-
mulated to thicknesses of thou-
iz of feet on the ccean bed. Dur-
the Permian epeoch, near the end
the Paleazoic era, these sediments
upliffed and lolded into the

m

form of mountain ranges comprised
of slate, shale, sondstone, alternat-
ing with thick beds of limesicne.
(See toble of sequence of geclogic
eventz on next page.)

In the long period of time that fol-
lowed, these mountaing were in
large part worn awdy, and the re-
gion again became inundated by
the ocean. For millions of years, new
layers of mud, silt, and sand, to-
gether with beds of voleanic mater-
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SEQUENCE OF EVENTS IN THE YOSEMITE REGION

PERIOD

EPOCH

NATUHE OF EVENTS
(Read from bottom of chart 1o top lar sequenca)

Approximais
Duration in
Years

Cusiternary

Hecant

Postglacial time. Beturn to normal climatic
eonditions. Lake Yoasemite lormed and
:lined in, forming preseni level wvalley
Qor,

20,000

Pleisiocena

The Greot lce Age. Second series of up-
lifta pushed Sierra MNevada up to its
present height of over 14,000 feat. Yo-
semite Valley invadsed three times by
glaciars.

1to 2 million

Terhary

Pliccene

Perind of relative stability in which the
Merced Hiver developed a rugged moun-
tain wvalley more than o thousand feet
in depth

10 million

Miocene

Voloanie eruplions begin anew, Iollowing
which the first maoior series of uplifts
caused the Sierrs Nevado to stand out
as o block ronge. Merced River accel-
ercted,

12 milhen

Dligocene
Eacene

The region, logethsr with the country to
the ewast of it. is slowly upworped 1o
moderate heights, Voleanic aciivity in the
north part of the range. Continued lond
erosion, Birth of Merced River,

A0 millic

Creloceous

Mountain ranges gradually warn dawn
and bulk of sedimenidry rock carried
away by streams, uncovering the QITar=
ite over large areas.

Ta millic

Juraissis

Continued  deposition ol sedimenls on
ocean bed, followed by lolding of strata
inte northwestward - trending  mountain
rangea. {Mariposa formation). Intrusion
of molien granite inio the folds from
halow,

40 millic:

Tricssic

Mountains worn down te hills and land
finally sinks below lha sea New sadi-
teanls deposited.

40 millian

Carbon-

iferous

Permian

Sediments uplifted and folded into moun-
lgin ranges (Calaveras formation.)

Fre Carbonifersus

Sedimenls accumulate on Heor of Pacilic
Clcean.

415 million
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‘accumulated upon the sub-
pd remnants of the firat méun-
sysiem. Then, at the end of the
ic period about 130 million
g ago, these new sirala wers
aond crumpled gnd invoded
clien granite from below, Thus
andary  system of mountoin
g was formed that occcupled
of eastern California and large
in adjcining states,

pughout the Cretacecus period,
follawed the Jumissic, the sec-
. mountain system was  being
ally worn down until by the
ning of the Tertiary pericd only
of moderate height were lslt
ulk of the original sedimentary
ol was thus stripped awoy
e granites exposad over large
9, Remnonts of the clder sedi-

now considerakly altered
lded, still exist today, porticu-
along ithe crest of the Sierra
in the lower [oothills. A geo-
i marker has been placed at
of these sites on the all-year
ay from Merced to Yosemite
t ten miles west of Arch Rock
we Station. There may be seen
broken and intensely [olded

strata that represent the oldest rocks
of the Yosemite region.

Rise of the Sierra Nevada

During the eorly part of the Ter-
tiory period, the areg now occupied
by the Sierra Nevada first acquired
an oppreciable slant to the south-
wast, For a long period, the regicn
was gently upworped to moderale
heights. In late Tertiory time, a se-
ries of uplills raised the eastern
edge of the Bierra region several
thousand leel ond stespened itz
weslern slope

Oldest Rocks of the Yaremite Region
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[Magrammadic cross section rrl|r M Sierea Mock showidng Rise of fhe Sierra Nevada aod Jﬂm}.r.fg,ull_' iy
of the Maita Lake Reglon.

A second series of uplifts cccurred
during the early part of the Ice Age
{Pleistocene), which raizsed the east-
ern margin of the range to its pres-
ent height of over 14,000 feet and
again sleepened the grade to the
west. Following this, the Owens
Valley-Mono Laoke region waos
down-faulted, cgusing the Sierra
Nevada to stond out os a lofty
block range with o steep eastern
front.

The Cutting by the Merced River

Prior to the uplitting of the Sierra,
the principle drainage was approxi-
mately north and south. As the area
was tilted to the wesl, the drainage
was rearranged and new streams

siarted flowing down the wester
slope. Cne of these master strearn
the Merced River, was respon=ibil
for most of the early cutting of Y
semite Valley. Evidence show
three distinct stages of river cutting
carresponding to successive upliif
of the range. The first or Broad Val
ley stage represents the time whon
the Sierra was still relatively low
and for a long time the Mercoo
River ilowed sluggishly, meander
ing back and lorth, forming
broad but shallow valley. El Cap
tan at this time was probobly
rounded, wooded hill, rising abou!
900 feet above the valley flocr.
Fellowing the first strong tilting

the Sierra block, the Merced Rive
was accelerated, The stream oban
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Brond Valley Stage

its meandering hakit and be-
vigorously fo deepen itz bed.
resulted in the second or Moun-
Valley stage of river cutting
the end of Pliceene (epoch prior
Age), o deeper and narrowet
had been cut by the Merced
, El Capitan was now about
leat above the valley [loor but

Mountuln Valley Stage

atill
form.

retained ils rounded, wooded

It was during this stoge that the
waterfalls of the valley came into be
ing, not as the straight sheer drops
you see todoy, but os cascodes
tumbling down the sloping sides of
the river-cut canyon. Their origin
was due to the inability of the tribu-
tary sireams to-cut as rapidly as the
Merced River, not being benelited by
the westerly till of the rangs

e e

Canyon Sfage

The third or Canyon stage of river
cutting tock place early in the lce
Age coincident with the strong up-
tilting that pushed the Sierra up to
its present height of over 14,000 feet,
The Mesrced River was accelerated
to torrential speed, rapidly culting
o steep-walled inner gorge, El Cap-
itan stood 2400 feet above the bol-
tom of the noarrow river-cul gorge,
while tributary streams coscaded
over o hall mile down the V-shaped
side walls,
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Glaciation of the Sierra Nevada

During the Ize Age, the climale
ol the Sierra Nevada turmned win-
try and the higher parts al the range
became heavily maniled with snow
cind ice. Mare snow lell 2ach winter
them could possibly melt during the
ensuing summer; and, in the course
cf time, great lields of compacted
snow and, ullimalely, glociers were
formed.

Muaxturmm Glagiel Stape

Great glaciers descendead the main
river-cut valleys some 50 or 80 miles
to elevotions of around 2000 feel
above sea level whers the fempera
ture was sufficiently high to prohibit
their turther advance. Yozemite Val-
ley was cccupied by o huge trunk
alacier, one bronch coming down
the Merced River conyon over what
is now Vermnal aond MNevada Falls,
and the other coming down Tenoyg
Canyon, the two joining togmhér at
the head of the WValley. Evidence
shows that Yosemite Valley was in-

vaded by lce al leas! three i
during the lce Age The first two o
yasions were by far the greaies
depih and extent, the 1ce bodies
ing the Valley 1o the brim
reaching a lew miles below El |
lal. Gleacier Point was covered
700 ieet of glacial ice, but Sentin
Dome, a mile bock, was not &0
ridden. Other features never
ered were the upper 700 feet of 111
Dome, the top of El Capilan,
the highest of the Threes Brathe
Cagle Peak,

The last glocier to ocooupy
Valley was near the close of the |
Age, and, aos a result, was mo
smaoller thon the preceding twi
tilled the Valley only to o thir
its depth and reached only a 11
below El Copitan

el = - m—

Last Glavial Stage

It is difficult to visualize the |
mendous crushing and guarryi
power of those vast ice bodies
they moved slowly down the rive
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canyons: The process whereby
lers excavate to best effect in
rocks such as granite is by
gking or "guarrying” entire
ke or slabs. These blocks and
are only rarely broken off
sound, uniractured rock. The
ers toke advantage, rather, of
[raciures alrsady existing in the
—the joints by which it is di-
into natural klocks and slabs.
re these Iroctures are close to-
r so that the rock is divided
small, light blocks or slabs,
ing will proceed with relative
and rapidity; bul where the
in are for apart, the blocks are
large cnd heavy for even o
ty trunk glocier to dislodge.
lare, where the gromite was
ive, az in the cose of El Caopi-
the glacier could only rasp and

Glacier Polish and Erratics

structure of the rocks, there-
| played a very important part
amecunt of sculpturing accom-
d by the ice and explains the
licn in appearance of the prin-
., present-doy rock leatures of

the Valley. Considering the Valley
as a whole, its prolile was chemged
from a narrow V-shaped gorge into
a broad U-shoped trough. Tt is be-
lisved thal glaciers were respon-
sible for about a third of the present
depth of Yosemite Valley and for
the greater part ol its present width
at the bottom,

Lake Stage

Most of the evidence of glacia-
tion in Yeosemite Valley today is
from the last glacier which occu-
pied the Valley toward the close o
the Ice Age. Glacier polish is still
visible at Rocky Point and above

The Bridalved Maraine

Mirror Lake. A number of moraines
in the lower end of the valley mark
the recessionml stages af the last
glacial invasion. One of these, the
El Capiton meoraine, lies near the
narrowest part of the Valley and is
responsible tor the level Valley floor
of today. The remnant of this mo-
raine now visible appears as a high-
ridge, railroad -like embankment
overgrown with trees and shrubs.
Except for a thin veneer of humus
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and =oil, it is composed mainly of
boulders ol voried size—material
that was depeosited by the glacier
while it ccoupied this constricted
ared. At the closs of the loe Age, the
tremendous velume of water issuing
from the melting glacier was im-
pounded by this morainal cbstruc-
ion: end, as a result, the Valley
floor was flooded, forming a hugs
lake, How long ancient Lake Yosem-
ite existed is not known, bul it was
only a short time geclogically, as
lakes have o comparatively short

Lake Stage

existence, The greal lood of silt,
somned, and rock maoterial corrnied
down by postglacial streams filled
the lake rapidly. Eventually the
water broke through the morainal
obstruction and droined away. Ordi-
narily, a glaciated valley has a
rounded, U-shaped botiom; butl in
Yosemite Valley, the glaciated rock
floor is covered with hundreds of
leet of morainal material and lake

sediment, which cccount for the
present level, park-like valley oo
Recent studies carried on by geolo:
gists. of the Calilornia Institute of
Technology by meoans of seisme-
graph sound waves indicate that the
depth of the {ill varies from only o
few hundred feet at the lower enc
of the Velley to more them 1000 feet
between Government Center and
Camp Curry,

Due to the prevalence of vertical
jointing in the rocks surrounding
Yozsemite Valley, the glaciers were
able to produce, in many places
nearly vertical side walls This
changed the coscodes of many of
the tributcry sireams to sheer werf
cal plunges, The hanging valley of
Yosemite Creek siands over 2500
feet above the Valley floor, and the
upper Yosemite Fall has the disting
tion of being one of the worldy
highest, free-leaping waterfalls.

Recent

With the exception of the formin
of Loke Yosemite and its rapid di
appearance, little change has tak
place in the appearance of Yosen
ite Valley since the close of the |
Age nearly 20,000 yvecors ago. Eartl
guakes have played only a min
part in the gocumulation of rock m
terical at the hase of the cliffs;
bulk of such material having 1
sulted from the natural weatheri
aond breaking down of the si
walls, Minor chonges are toki
place every vear in the dliff featur
as the work of weathering dnd e
sion confinues.
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