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EARLY THEORIES OF YOSEMITE'S FORMATION

By Richard J. Hartesveldt, Ranger Naturalist

Beiore the excellent geclogizal
idies of Yosemite Valley ware
E' by Francoiz Matthes, several
nilicting theories wers adwvanced
| scientists ond laymen concern-
| the crigin of the fomed chasm.
reading  Matthes' cleareut,
fely accepted geclogic history of
| valley, one finds difficulty under-
mding why so many erronecus
botheses were  formulated, Yet,
field of geclegy was voung at
 time of the Yosemite discovery
the age of believing iz coto-
iphic lormation of earth features

noi quite dead, so perhaps it is
iral that o few such thecries
Wld have been propossd. Even
o of the more highly trained
ooiste of former dovs were re-
ppible for suggesling  spectoe:
i viclent origins. And without
ioubt the geclogical svidence
| Beems obvious today may not
been as eqsily understood then.
| Is not known to whom credit
Wd go for the first aflempt ot ex-
pation, but it seems probable thert
nbers of the Maripoza Battalion
rded a few crude guesses aboul
Hormation of Tenava's greal
ilain fortress on the day il was
pvered in March 1851 Dr. Lo
Bunnell, surgecon for the his

toric expedition, was the person most
likely to be given to such thoughis;
howsver, no mention is maode of
them in his book Discovery of #he Yoo
semeite, Published in 1880, this walu-
able repori does carry a discussion
of the later controversy batween John
Muir and the geclogist Josich Do
Whitniey over the mode of the val-
lev's evalution.

Because of his position as Cali-
fornice  stale  geoclogist, Whihey's
mistaken concept did much te in-
fluence the thinking of others. His
published account of the wvalley's
origin in 1885, in Geological Survey of
Cafifurnia:  Geology, Vol. 1, is the
earliest known, and came forth after
he hod led on expedition through
the Sierra Nevada 2 years bedore.
Lack of the typical U-shaped cross
section and the small amount of
talus in the meain pert of Yosemite
Valley led Whitney's recsoning
awoy from o consideration of ero-
sicn ond moy have been the main
factors which coused him to dis-
credit the glacial hypothesis. He con-
cetved this reglon lo be heavily frac-
tured and thal during the uphecrval
of the romge mony huge blocks of
rock dropped downword into the
aarth's crust, leaving the elongated
viold withou! talus. This he claimed
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Tenaya Canyon from Glacier Point, Half Dome on right

wers . portealarly  evident ot Helf
Dome, ond ot El Caopitan and
Cathedral Rocks where he noted the
common  occurrence of tall clills
faring downcanyon at right angles
to the aoxiz of the valley, It seemed
totally illogical to him that normel
erosive agenls such as  flowing
waler and ice could have been 1
sponsible for features of thiz nature.
He supposed the massive domes ta
heave been created in the initial
mountain upheaval; again, erosive
factors "were not apparent.” His
flare for the disostrous is climoxed
with his statement concerning Hall
Dome, which '"seems, beyond o
doubt, to have been split gsunder in
the middle, the lost half having gone
down in what may truly be said io
hove been 'the wreck of matter and
the crush of werlds" "

Some conlusion exists as to just
what Whitney did belisve regording
ice as an agenl of canveon sculpture
here. In his earliest gocoount he took
nole of the Bridalveil moraine and
a few other manifesiations of glacic-

fion that were brought to his ot
tien by Clarence King, ocne of hi
assistaonis. He commented on b
domming of the valley by this n
taine and the impounding of o lob
which later filled in with glacia
ground rock — probably from |
high-country glaciers which he o
surned to have stopped at the valloy
rim. He also recognized that thu
maoraingl ridges marked a choange b
the amount of tolus—much deown
stream, little upstream., Having 1
corded King's glocial evidence |
ong writing, Whitney sesems to haw
forgotten or discounted i, {or in 74
Yasemite Guide-fook  published
1870, he stronaly dencunces a alo
cicl concept: A ‘more absurd theary
weas never odvonced ... Y H
could perceive nothing here os wn
found in the Alps, no proof tho
glaciers ever existed in Yosemil
Valley. The bitter noature of his wiil
Inga undoubtedly reflected his fe=
Inga toward the ice deoctrine m
those who subscribed to it Sau
Whitney, . . . thiz thecry, based |




lgnorance of the whole sub-
be dropped without wast-
iy more Hme upon it.” He
tenaciously to his. sunken-
® proposition. The lock of debris
the volley walls waos, he ex-
#d, cdue o the fact that it had
llen into the great abyss ond
| Govered with loter sediments.
prence King's version was no
Wpectacular than Whitney's, In
lume Monntaineering in the Sierra
i King stotes, "In this cold,
il strength, one has crowded on
lhe geological record of moun-
work, of gromite plateou sud-
rent asunder . . " A split in
pnge half o mile widel King
@lone in his opinion. His su-
, Josich Whiiney, rebelled ot
fea mainly because the irreg-
s of the cpposing wealls of the
did net correspond with ons
. He thought, too, that the
o of the Sierra Nevada weould
o have been separated into
peorts and these moved bodily
{ by half a mile, Even for the
ul Mother Nature this seemed
nuch to ask. King is credited as
§ the first man to discover the
slokable evidences of glacio-
Yozemite Valley, Howaver,
xcrmination of the valley was
xtensive enough oand he en-
Med o glacier only a thousemd

early as 1866 o Prof. William
of the University of Arizona
the first to suggest on orderly,
pctoroular formation of the wal-
by erosional processes—the
k of both stream cmd glacier, The
n of glaciers must have been
¥ understood ot the time be
i it was Blake's belisf thert tre-
tous torrents of water flowing
the ice were responsible for
ddeling the original stream-
Wl conyon o its present con-

- - e -

figuration. At any rate his analyses
were made known only to other
scientists, unfortunately, so that the
general public was not goguainted
with his views.

The fomed noturalist ond moun-
faineeser, John Muir, was one of the
first to comprehend a glacier's
powerful methed of ercsion. During
hiz lengthy stay in Yosemite he
hiked for ond wide among his be-
loved peaks, searching for indico-
tions of glaciation in one of the most
meticulous studies sver made prior
to the time of Francociz Matthes.
Muir's thoroughness may have trked
Whitney inio stubbornness agoinst
embracing  the olacial  interpreto-
tion. It is possible that Whinhey re-
genited the selitrained naturalist's
expounding on  gsological motiers
that were not totally acceptable to
a collegetrained geologist, The two
men argued at length over their
theories.

Not encugh can be said to the
benetit of John Muir. Through his
beautiful writings pecple gained a
great appreciation of Yosemite, cnd
through them and his own personal
campaign the Congress woas per-
suaded to establish Yosemite Nea-
tional Park by the act of 1890. Some
of his geclogical chservaotions, how-
aver, were guite os inogcourate os
Whitney's. In om ungualified =state
ment in his book The Yosewite Muir
claimed theal all of California was
glaciated, that no port was lsft un-
altered by the immense ice sheet.
Te him, ice was the sole agent of
canyon, valley, and lokebosin
sculpture. He postulated that con-
giderably more thon one mile of
thickness of rock, on the overoge,
had been stripped by alaciers from
the top of the Bierra Nevado His
deseriptions of glacial povements,
moraines, ond erratics did much to
increase the peopularity of the gla-
cial concept. Profl Joseph LeCeomte
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Yosemite Valley, It was the high, angulor cliffs of such farmations as El Capiftan, lef8
and Cathedrol Rocks, right, some of whose plones face downconyan, that Geolegist foiol
Whitrey cloimed os proof of his dropped-block theory, He could not reconcile these fealu

os the erosive wark of warer and ice

A

of the University of California felt
prone lo agres with Muir in 1871
that glaciers had plaved an impor-
tcit role here, but as a proficient
geologiat he differed from Muir in
laying much of the cutting to stream
action before the ice oge oocourred.

In 1872 o protessor of zoclogy
from Massachusetts Institute of Tech-
nology, Samusl Eneeslond, in his
'I'ICTTI.‘][i.VF.‘ T-':Zu' 1-:l:"r.l.'-'|-Ir|".l'.i |.l.||. fhe Yosemsite
Valley, awid of Californin, wonderad
dermic Hald

lmath erbenal

frrr Irom his

wrrrites et LI

gealogy of this orea. He was
agreement with Whilney about ©
manner of formation of the orig
chasm, cmd he too sow no wa
which water could produce the o
angled cliffs ot El Capitan
Crthedral REocls, His inference al
glaciers was not only thal the
had filled the wvalley buat the!
surfoce was at least o thou
higher thom the wvalley rin
vad of little
| il 1
thest whdesh

rnovement
lowear elevalions, nan
writhin

AICTH
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wallz, and did not credit this
iicomt portion” with heaving
ilpturing powers. It was the gla-
| loyer above the rim that was
ive. The more stationory part of
' h‘:s within the canyon remecined
ieh longer thon the other and
iled inlo a lake. Al this point he
it abruptly concluded his com-
ile theory.

8 mentloned sarlier, Dr Lo
e Bunnell, cne of the dis-
rers of Yosemite Valley, made
Bw coological observances in his
: about this historic event, He
purred  in part with both Muir
Whimey The Initicil valley, he
fod, was cs Whitney had sug-
But Whitnev's notlon  that
Joe had holtted before | entered
yalley seemed absurd. Muir's
Ing studies on glactal behavior
ho room for confroversy as far
Bunnell was concerned.  He
gh! that the rounded boulders
ih he cobserved in the Merced
{ come from above the valley
hol waoler could not possibly
| moved them across the
bed of the valley” In his
the upper portion of the loe
laster than the lower, thus
more moterial from  the
F mounidin pecks. He was
hat  uncertain about  how
ol the shoping of Yosemite
f was performed by ice and
it would never positively
Ined,

arael C. Russell of the Uni-
ol Michigan, working in the
I Nevada in 1889, discovered
Buous moraines at the mouths
wons on the sastern side of
9, The much smaller mo-
A the lower part of Yosemite
b wos prool enough for him
® glocier that had flowae:d
It wag of amall alze, and thet
Anedloctual s an eroeding
Whitney's ability an a gealo

gist induced Russell also to ad
the dropped-block theory of orle

Galen Clark, the first guardian
Yosemite during its sarlier. years
a Crolifornia state park, had am
lime while living here o make mc
geclogical reflections, vet his in
prefation 18 most unusual and
parently is not based on any act
feld chssrvation. Clark conecesis
of great quomtities of some kind
gas, possibly steam, rsing throu
the =zemiplastic crust of the ea
to bubble up on the surfoce as
arec domes, Should o bubble b
a1 lorge crater would be mode.
theorized thal if severcl of the
bubbles formed in o line, and i
if all of them burst, the result wo
be o great chasm, the crigingl °
semite chasm. The concept of &
gsequent glacial alteration he read
accepted.

A member of the U, 3. Geologi:
Survey, Henry Turner, in 1893 pos
lated  that Yosemite Valley w
largely the product of strecam =
sion which waz focilifaied by t
highly jointed structure of the gre
ite; leter the weathered rock deb
was carried off by flowing ice whi
he thought gccomplished little sl:
He believed that the farthest lir
recched by the Yosenille glaci
was in the vicinity of El Portal alo:
the Merced River Turner w
cmong the first persons to atirtbu
the great goceleration of the Mero:
River and itz consequent convo
cutting to an uplift of the Slerra N
vado in preglacial time,

Brief opinicns, many of them re
etitious, were expressed by sever
other pecple in the field of geclog
To Henry Garmett, chisl geogr
pher for the 1. 5. Geological Surve
the role of ice wos poromount: th
depth of glaciation was indicated k
the elevation of the "hanging” sic
valleys lIrem  whose mouths i
walerlalls plunge Into the canyo



Prof. John C. Branner of Stemicrd
Junior University thought that ieoe
was of small impeoriance in Yosemile
Valley. And E. C. Andrews, of the
Department of Mines, New South
Wales, saw the valley creqted by a
gigomtic cascade of ice that carved
the gorge heodward as it flowed,
just as the Miggora Gorge has been
crected by the slowly receding Mi-
crgara Falls,

The lack of agresment among the
various theorists continuad into the
early part of the 20th century. Mean-
while, Yossmite as o national pork
was altracting psople from all parts
of the world. In 1913 the members
of the Sierrg Club veiced a growing
popular feeling that a valley of the
magnitude md beouty of Yosemite
deserved to be properly understocd,
and they requested that a competant

study be made of the area by the
UJ. 5. Geological Survey, whose 1o
sponse was immediate. Dr. Francols
E. Matthes, the g=ologist, and M
Fronk C. Calkins, a petrologist, wers
the two men most respansible lof
the formuletion of the complete story
now told of Yosemite Valley's fu
motion. Written as o prolessiona
treatise but with the appeal for the
loyman, Matthes' famed paper’
Geologic History of the Yosemite Vallry
describes in detoil every known o=
pect of the story from before the riss
of the Sierrg Nevada, threugh the
cutting of the Merced Gorge Ly
water and then ice, to the filling
of Ancient Loke Yosemite. Il fas
cinating contents ledave no doubt b
the reader's mind concerning the
mode of orlgin of the Valley Incom
patrable,

*Bvallable from Yosemite Matural History Assacietion, §5.50 by mail.

—

YOSEMITE'S "CENTURY AVALANCHES"
By Fran Hubbard!

Few aovalanches cre more spec-
tacular, particularly in their results,
than the sccalled "century ava-
lomches,”" which at intervals thunder
down the slopes of California’s Si-
erra Mevada range. Writing of them,
John Muir, who named them, soid?:

The great cenfury avalanches . . . ocour
i mountoin-sides  about  fen or  twalve
thousand  feet high, where under ordinary
weather conditions the snaw  ooccumualolad
from winter lo wirnier liss ol rest lor many
yvears, aliowing trees, filly to o hundred fest
high, iz grow undishurbed oo lhe slopes be-
neath them On their way down through the
woads they ssldom lail o make a periectly
cledn gweeap, siripping off the soll oz well as
the trees, clearing paths twa ot three hundred
vords wida fiom (he tdmber Hne to the glacier
meodows or lakes, and plling their uprooted

trees, head dewnward, in rows along th
sides of the gaps llke loteral moragines. Soorn
and broksn bronches of the frees atanding on
the aides of the gaps record the depth of &

averwhelming flocd; and when we come !
count the annual wood-rings on the uproolod
lrees we leam that soma of thesa immenis
avalanches pocur only once in o cenfury
gvan @l stll widsr intervals.

Porticularly good examples o
forests that have been swept away
by avalanches, only to regsnerats
themselves, may be seen along the
trail beside the Lyell Fork of ths
Tuolumne River, south of Tuslumne
Meadows, in Yosemite National
Park. In addition o the century av-
alanches, the results of lesser snow

slides may alse be seen here. When

1, From Naetwed! Higtory 6304%190-1, April 1954, reprinted through courteay of Amercon Muso

wm ol Najural History—Ed.
2. The Yosemite, pp. 64-5,
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THE HISTORIC ANDERSCON CABIN
By Emil F. Ernst, Park Forester

George 3. Anderson, whe built
emd resided in the old cakin illus-
traied ond described here, iz best
known in the Yosemite story for the
tirst successtul ascent of Hall Dome
in 1875. Severcl ottempts fo reach
the summit of this lermidable granits
monalith had been made previously,
notably that of James M. Hulchings
and Charles L. Weed, the pioneer
Yosemite hotel keepar and photog-
repher, respectively, in 1839, Carry-
ing bulky, heavy photographing
apporatus, these two were stopped
in their endeavar ot the saddle
on the edsl side of the meassive for-
maticnn,. Hall Dome, then bstter
known as South Dome, was con-
sidered unclimbable until Anderson,
using rope. oand iron eysbolts In-
serted in holes drilled in the gronite,
succeedsad in recaching the top, Since
then thousands hove mode  the
climb, aided bv cables installed in
1918, {or an outsianding view of Yo-
gemite Valley and the high country,

Early-day artist’s conception of George An-
derson as he drilled his woy up Halt Dome's
steep granite side,

Anderson  made o trail  froom
Happy Isles to Vernal Fall for the
Stete of Colifornia Part of this trall
is now in use as for az the bridan
below Vernal Fall, the rest of it hov
ing besen abondoned. Its construc
tion, by 1882, had resulted In con
siderable fincmcial loss to Anders: -.1
He died a shorl time after giving
up his hopeless tosk of extending
the froil to the top of the fall, whicl
is now redached by o different rouls

The Anderson cabin was built
incense-cedar logs some time in th
middle 1870's, possibly in 1876. It
a little over 20 feat long and 12 foo)
wide. It was formerly bocked up by
a huge boulder, 20 or more feet
height, against which a mud c¢him
ney was mads for the fireplace. T
original roof was removed by M
George Meyer when he nseded
some meterial, and 8 nature is no!
known; however, the custom of th
times would lecd one to surmis
that it wos o sugar pine shake ool
A root of this lype was replaced [
Mr. Fred McCouley and iz the on
now covering the structure.

The Hny resldence ot first wa
located on  property of Geors
Meyer at Blg Meadow in o litl
clearing on the edge of o swam)
place, not for from the Indio
rancheria, As mony as 131 morio
holes, or grinding depressions in th
gronite rocks used for preparin
acorn meal, have been counted
this rancheria, which was kmown |
the Indioms as O-pim. It is under
stopd that this placename corris
the meoning "haliway between Yo
semile Valley and the present Indicn
Flat on the All-vear Highway in th {
canyon of the Merced River."




Arderson's cobin at site in Foresta

e cobin wos used by the two
brges, Anderson and Mever, dur-
| the time that they constructed
| latter's homestead  residence.
little house was painted white
i It succeedsad, in o icking woy
Mirst, 1o the title of "The White
Mse. [t withsicod the storms of
iy winters omd the heat of many
mers unfil August 19, 1936, when
consumed it ond its contents
included o rather large bear-

g White House'" was for some
B a United Stades post office with
I name of OPim, California. A
Bllcrl inspector once came up to
stioate the unusually  small
pount of business being reporied
'this station. He found that George
Bver bellieved that it wos there for
W own convenience and that pub-
vgervice was the last thing thot
ed his mind, Shorily after the

Modufyre

inspection the post office of O-Pim
was closed.

The ald leog shelter was well
known as "Anderson's cabin.'” After
hiz death, thought to hove sccurrsd
in 1883, a controversy sprong up be-
tween Thomas A, Rutherford omd
George Meyer over ownership. The
Iine dividing their properties was
indefinite and it was allowed to re-
meain so for o long Hme. The prob-
lem could have been resolved
promptly merely by running a com-
pass line from the quarter-corner on
sither the west or the east side of
the section to its opposite on the
other side of the section: By the Hme
that Dr. W. A. Setchell, a professor
at the University of California in
Berkeley, came 1o Big Meaodow in
1909, the great question of the loca-
tion of the cobin had been seitled
with the decision in favor of Gaorge
Mever.

Dr. Seichell tock o lking to the
old structure and purchased it from
Meavyer for 350 He arranged with
Fred MceCouley to move if, log by
log, to ils present site in the Foresto
subdivision nearby, where Dr. Setch-
ell hod oogquired home lots. The
removal probabkly occurred in late
1912 or in 1913, By 1929 Dr. Setchell
racched the conclusion that he was
getling too old 1o go to the moun-
lains any mors, and he falt that the
cabin would have a better chance
for survival if it were in the custody
of the Government. He donated his
three Foresta lots ond the pictur
esque old dwelling to the United
States in 1929, Since then the un-
maolested cabin has stood lonsly and
all but forgotten,

—,






