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LOVERS OF YOBEMITE will be relieved to know
that mest of the domage from the flood of December
23-24 was to man-maode feotures, with little impair-
ment to the natural beauly of the park. & lull report
of the Hlood as compared to those of the past will
be made by Park Forester Emil Emst in o future
issue ol Yosewmife Nafure Nafes.

LIBRARIANS PLEABE NOTE: Ws have lound o few copies of
A Goneral Index to Yosemiits Naoihure Notes 1822 through 1935,
Whils they last these may be haod withoul cost except for 25c
postase and headling, on a lirml-come, fist-served bosis. Addreass:
Yosemile Nalure Naotes. Box 543, Yosemite Naolional Park,
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THE LATEST EVIDENCE BEARING ON THE CREATION OF
YOSEMITE VALLEY

By William E. Colby

arly Theories of Yosemite's For-
an'’ by Richard ]. Harlesveldt,
appeared in Yowemite Natwre
s an excellent general review
@ early conflicting theories on
‘subject. As this article points
fhe main difference of opinion
h now exizts is as to the relolive
int of ercsion which is attribu-
B lo the action of water and the
unt of maoterial which has been
wed by glacial action.

e genlogisis dre of the opinlon
the erosion coused by watler
ng in preglacial sireams cut
lerra canyons down nearly o
present beds, creating
pped troughs which are char-
fistic of stream action and thaot
b glaciers which subsequentiy
ed these troughs merely deep-
them slightly ond widened
lo the characteristic U-shapes
arved troughs.

hn Muir, on the other hand,
very definitely of the opinion
glacial ice did most of the work
that water waos but a feeble
t by comparison, In his Stndies
Sierra,! poges 45-46, under the
e "Ancient Glaciers.” he says:
valley in the region gives
stemdable evidence of having
equally obedient and sensitive

o glacial foree;, and no other. The
erosive energy of ice is almost uni-
versally underrated . . . Strecms of
ice explain all the phenomena:
streams of water deo nol exploin
any ...

In other portions of these Studies
he discusses the comparatively
small amount of ercsion that can
be attributed o stream action.

Francois E. Matthes of the United
States Geologleal Survey prepored
the excellent monograph, Geologic
History of Yosemite Vafley (1930,
USGS Professional Paper 16012 Dur-
ing the early portion of his Hald in-
vestigation he was inclined to the
view that pre-glacial weter ercsion
accounted for the largest part of the
axcavation of Yosemite. But as his
examination progressed he become
more and more impressed with the
pronounced evidences of the power
of the glaciers, and toward the end
of his investigation he was willing
to give John Muir's conclusions
much more weight than he had in-
itially. As Secretary of the Sierra
Club, which had induced the federal
government o undertake this study,
I had ample opportunity to talk with
Matthes and get his views as the
work progressed. Motthes' conclu-
sions as finally expressed in his
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monograph occupy a middle ground
attributing o considerable  portion
of the comyon's erozicn 1o prealacial
stream oclion but also giving lorge
credit to the subsequent work of
alaciers,

While it ssemed that the determin-
ation of the relative amount of ero-
sion accomplished by streams cnd
thet due to glociers might forswver
remain  unascertainable, powertul
evidence baaring on this moot gues-
tion hes more recently come to light,
In Oetober 1941 the late Dr. Jghn P
Buwalda, then heod of the Geologi-
cal Department of the Calitomia
Institule of Technology, published
cn article in Yosemite Nature Nodes
(20:85-93) entitled "Form and Depth
of the Bedrock Trough of Yosemile
Valley,"

Thia article gave the results of a
series of 85 seismic reflection tests
made of various points on the floor
of Yosemite Valley in 1934 emd 1935,
Heoles were drilled to shallow depths
and dynomite expleded in them.
The reflection returns of the resulting
woves were accurctely Hmed on
special recording instruments, glv-
ing data from which the depth to
bedrock could be calculated, This
method iz now in regular use in de-
termining the depth of oil sirala be-
neath the surfoce. It has proven so
accurate that it is now generally
accepted by scientists. Many of the
depth megsurements chtained by
Dr. Buwalda, assisted by Dr. Beno
Gutenberg, wers subsequently re-
shot from the =zames points and
depths to bedrock redetermined by
a second geographical crew, using
entiraly different eguipment. This
group was under the supervision of
D, Elist Blackwelder, [for many
years head of the Geology Depart-
ment of Stanford University, His re-
sults subsiomtiote the earlier Buwal-
der figures.

Every geologist who has alven
any thought 1o the moatler has con
ceded thol there was a “Loke Y
gemite'" of one time ocoupying th
floor of the walley. Even Josial
Crwight Whitney recodgnized the exi:
tence of such a lake. The disparih
in opinion was as o the depth |
this lake to bedreck.

P ———

Yosomile Valley o e early formation

Meatthes, in on article entitlad
“Little Studies in Yosemile Valley,
Sierra Chefr Bullerin (9:15) siated tho
"the existence of the ['"Yosemit
Lake"] rock basin is purely infe:
enticl . . . until o series of boring:
along the whaole length of the valle:
shall altord the necessory facts
emd added thot such borings “woule
confribute much desired dala regand
ing the still challewnged erading cf ficien
if alagiers.

A5 o M exdend to which the aneien
glaciers bhave remodelled  and  excarated
the wvalley, wothing perbaps wonld
furvider toward settling thiv vexed gue
tiow than a series of diveed measurenent
citablishing beyond donbi the depih of
fhe former Lake Yasemite

Maithes estimated this deplh
range “from 100 feet to not less tho
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| lsot” with the probability that
basgin was deepest . .. In the

part of the valley, cpposite
mite Village"

The resullz obtained trom the
alda-Gutenberg tests; laier con-
mecd by Blackweldsr, gove a
wilh 1o “Loke Yosemils” which for
Riwocicd any prognosticotion, They
loped that the solid rock bed of
wlaclally-seooped  lake  trough
spoon-shaped. The bottom of
B depression 1s 1800 to 2000 [est
o the present valley Hoor in
g1 ol Camp Curry. Three miles
wnelreom, opposile Bl Coplian,
lrock is around 1000 fest below
b present surfoce while at the
torly end of the valley it is enly
) feet 1o bedrock, The excovation
the upper end of the valley is
pfore, 5000 feet or nearly a mile
o 1o bedrock, measured from the
lovation of Glocier Point, This
wor-shoped, with great depth al
B upper end and compardatively
Wllow depth ot the lower end,
i fcund to be charocteristc ol
| new born yosemites of Alaska
Mhich he explored during trips on
o] successive years, mods to

‘u:i:num glaciaticn of Yosemite Valley.

the

contirm his  observations  on
work of Blerra glociers.

When Matthes wos advised ol
these results he reglized that if oo
cepled they would necessitate o
profound  medification of his ex-
pregsed views on the ameount of
alacial degradation as opposed 1o
water ercsion in the carving out of
the walley. Only actual borings to
establish the various depths to bed-
rock would schsty him, he said.

In view of the careful and scien-
tiflc mannsr in which the seismic
reflection  data were ohtained by
Buwalda ond cotfirmed by Block-
welder, il would seem that the bur-
den now rests on dissenters to dis-
prove their rellability. SBince  this
method of securing similaor data s
accepted as accurate in the scien-
ttic world the burden of disproot is
d heavy one.

These depthdindings are indepen-
dently comroborated by glacial acor-
ing and sirictions on the rock woalls
of the Merced Canyon below Yoo
semite Valley, The direction of these
scorings show that after leaving the
Yosemite Valley proper the streom
ol glacial ice continued Howing out
af  the spoon-shoped  depression
trough which formed the rock bed
el "Lake Yosemite,” in the same
general upward  sloping  direction
that the seismic reflection lests prove
the bed to cocupy in the Velley
itsell, It the rock bed of '"Laoke Yo-
semite” in the valley proper were
shallow ond  consequently  almost
level, as hod been gssumed by
many cheervers, it is ditficult te con-
ceive of the stream of ice laking
such o decided upward course upon
lecving the Vallev. On the other
hand, il we recognize that the gla-
clal ice was flowing on twa inclined
plemss that sloped decidedly up-
ward within the Vealley itself, il I
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not slronge bul enlirely naturol and
inevitable thal the ice stream should
hove confinued to move in that same
upward direction for seme diztonces
after leaving the valley., Both Muir
cmnd Matthes chserved these upword-
slomting glomal scorings which are
tound high up on the walls of Mer-
ced Convon bevond the westerly
end of the Valley propsr.

Corroborative  prool wos  also
found by Muir in the fiords of Alas-
ka, Norway, ond in Switzerlond
where vosemitic valleys are in the
process of formation. The upper
ends of these glocial lakes and lake-
like fiords cre hundreds of feel in
depth, wheregs their guter or lower
ends are comparatively  shollow.
Muir ohserved one case In Alaska
where, ot low tide, bedrack would
ke exposed at the outer or lip end
ot the glaciglly-excavated depres:
sion trough which the fiord occcupied.
Tarr emd Meartin, in " Aloaskon Glacier
Studigs’’ [1914), confirm Muir's ob-
servations on these points and agree
with him as io the tremendous eros-
ive powers of glociers.

What do the seismic retflection
findings really indicate? Metthes
gave the onswer when he slated

that proof of the existence of a rock
besin in Yosemite would contribute
dotor on the eroding efficiency of
glaciers and that wotling  wowrld go
further  loward setling the vexed
guestion as to the extent o which
oncient glagiers hove remodeled
and excavated the valley them a
series of measurements establishing
the depth of "Loke Yosemite,!' Fow
if any of the geclogists who hove
given thought lo this guestions ever
dreamed that a depth as great o=
1800 or 2000 {==i below the present
surfrce would ke the fact. 1 have
estimated roughly what this meons,
If we take the depth-to-bedrock =eis-
mic measurements os a bosis for

calculation, we will End tha! up
wards of hall g cubic mile of granit:
rock hos been gouged outl aof the
Yosemils Lake trough by glacial ac
tion alone and pushed on up out o
the walley ogainst gravity ond e
posited far 1o the west. Mot ons
pound of this immense block coula
possibly hove been ereded and con
veved oul of the spoon-shaped d=
pression by the action of {lowing
water beoouse the elevation of the
rock lip of the depression trough
found to be only 200 feel below the
present surface al the lower or wes
terly end of the valley, would pra-
vent cny water srosion. No wander
that Matthes realized that the depth
of "Loke Yosemite" would throw
important ocnd  determinative  light
on the excoavating power of glaciers
os opposed to stream action,

The last and smailest of Yosemile Valley
glaciers.

Hartesveldt suggesis in his article
that, "it is possible that Whitney
resented’” and may hove been
“irked into stubbomess ogdinst em-
brocing [Muir's] glocial interpreteo:
tion.” This is not only o posatbility
but was a fact, Whitney, with his
extensive raining in American ond
Buropean universities, and by lem-
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5 ment, was somewhal of an ego

. He was intensely agalled by
Mulr's pointed  crifcisms of his
Sbottom-droppingout” theory of Yo
Bemlle's origin (See Chapter I of
Mulr's Stedies in e Sierea). So much
#0 In fact that, while in his very
pammendable State publication,
Givoloyy {1865), he credits King ond
(hrdiner with obtaining “ample evi-
dence of the furmer existence of a placier
e Yasemite—at lfeast a fhonsand
fowt théck” and goes on o recognize
e “large lerminal meoraine—below
H Capitan,” he repudiated his earl-
Wt published statemenis by saying,
I the vorious editions of his Yeosewmite
i~ Book

"Phere s mo reason foo sappose, or af
it we proof, that placiers have rver
weenpicd the valley or any portion of i

., 8o thot this (glacicl) theory, fased
b entive fgnorance of Hhe whole selject,
Mgy be dropped without wasting
any maore fime upon it . . . A miere
whinrl: theory was wever advanced
Mo referred belitlingly to Muir, with-
ol norming him, o= a “sheepherder”
and o “guide."”

Muir, in the winter of 1868 and the
pummer of 1869, assisted in herding
phsop to get money that he might
live in Yosemite and corry on his
Blerra studies. Occasionally while
WWing in Yosemile he acted o= a
Wilde. He hod studied geclogy at
e University of Wisconsin end had
e Tyndall, Agossiz, and other
aleriliste who hod wrilten about the
gliciers of the Alps. It was no wen-
gor that with hiz keen omalytical
mind and remarkables powers of ok
svation he should have recognized
Wl glaciers were the principal

Ing aogents" in carving ocut the
test of mountain temples”
mite Valley. [See his olacical
rvalicns moade in the spring
summer of 1869 in My First Snm-
i in the Sierra.)

Yoeemile Valley aond s anclent lake os i
may have appeored some 0000 vecrs agz.

The Buwalda and Blockwelder
findings as io the depth of "Lakes
Yosemile”" hove added the most
powerful and convincing evidence
to suppori Muir's assertions  thal
alacters were the maior eroding
agents in the formation of Yosemite
omd other great Sierra canyons, If
alacial action could dig out and
extrude against the force of gravity
upwards of holt o cubie mile of bed-
rock from the "Lake  Yosemite”
trough depression, what tremendous
sculptural power must alacters, with
gravity 1n their fovor, haove sxerted
in the fomation of all the yossmitic
valleys of the Sierra?

Muir best expressed this siluation
when he said:

"When we walk the pothwoavs
of Yosemile glaciers and contem-
plate  their seporote works—the
mountaing they hove shoped, the
canyons they have furrowed, the
rocks they have worn, and broken,
omd scatiered in meraines—-on reach-
ing Yosemils, instead of being over-
whelmed s of first with Its incom-
parable magnituds, we ask, Is fhis
afl? wondering thedl 50 mighty a con-
centration of energy did not find yet
grander expression.”



1 Available fram the Yosemite Nalural Hislory Association, $2.65,
2available from the Yesemite Nolural History Asacialion, $5.50,

EDITOR'S NOTE: The writer of the foregelng has been previleged lo read a copy of a delaile | |
report anfiflad “Selemic Explorations on the Floor of Yosemite Valley, California™ “ by Bens
Guienberg, [ohn P, Buwalda, and Bobert P, Sharp, which will appear in the Builstin of Th
Geolegtenl Society of Amartca in the near futura. This excellsni and comprehensive articl
gives delailed results of the saismic tests which are most Wuminoting and show that not oo
glocigted basin bul two such basing exlsl benealh tha present floor of Yosemils Vallsy, wil
& thitd loward Cascodes. These data do not alter but rather serve to conflem the conclusions
sel farth In the preceeding article,
BIBLIOGHRAPHY
Bade William F., &d. Life ond Letlers of John Muir. Podton and New Yaork, 1924,
Maithes, F. E, Gesldegle History of Yosemite. U, 5. Geolaglon] Survey Professiono)l Poper 16
Washington, D, C., 1330
Mutr, [shn. Studies in the Sierros, with foreword by fohn P Bowaldo ond infroduction by

Willien E. Caolby, First published in Cherlond  Monthly,

1874-1875; reprinted in Sieren

Chub Bulletin, 1215-1921, and in bock fofm by the Sierra Club, 1950,
. The Mountding of Colilornia. Mew Yeock, 1594
—_—  Travels in Algska. Baston and New York, 1215
. My First Summar in the Sierra, Boston and New York, 1916,

—, The Yosemile, New Yeork, 1913,

. Lettere 14 a Fried. Boslon and New York, 1815,
Tarr Eulph S and Leourence Marting Alaskan Glocter Studies. Washington,

1914.

Wolle, Linnie Mq:rsh Jahn ai the Meuntains, Bosten, 1932

. Zon of the Wilderneas. Mew York, 1945,

ANIMAL ANTICS AT ARCH ROCK
By Robert W. Carpenter. Park Ranger

Roger Tory Peterson describes
the Dipper, or Water Ouzel (oo-zel),
as o zlate colored bird, shaped like
a large chunky wren, the gize of o
large thrush, with o short iadl. One
or two of these interesting and un-
usual birds con be seen *near the
river in the vicinity of Arch Bock at
almost cny lime of day. Ocoasion-
ally one will be found perched on a
dry sunny rock singing its mocking-
bird-like song. More cften, howsever,
it will be ssen going through its in-
credible secrch for food.,

Neot confent wih catching insects
in the air or en dry land, or sven
in still weoler, the dipper prefers to
duck into the rushing water of the
rapids: Perched precariously nedar
the edge of the water the dipper
will bab itz whole body up ond
down several times. Then the bird
will =ither plunge itz head into the
woter for food or deliberately walk
into the water sn that ol times the
whole body is submerged. The swift
current sometimes carries the bird

several vards before Ut nonchalant
lv walks ocut onto another rock,

A casugl observer might be lec
to believe that the ouzel is o poor
flyver. Onoe in o while the bird will
jummp from a rock to catch an insec
in the air and, seemingly, rathe
them flv to cnother rock, the dipper
will simply drep Into the water and
be coried or walk to safety. How
ever, on [lights from one feeding
area to another the dipper exhibite
o strong, rapid wingbeat at times.
barely skimming the surface of the
wialer.

This interesting bird also builds
an unusuc!l nest, compesed mainly
of closely-woven mosses completsly
roofed over with o dipper-sized en-
tronoe on the side, The nest is often
locoted near woatsr on o ledge, or o
ek in midstrecm, or even behind
a woterfall. But there are excep-
tions—iust o short distanee from the
Arch Ronger Sigtion the dippers
hewve built their nest ogboul head-
height in the crmich of a tree.
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Eﬂ ORIGIN OF THE NATIONAL PARK IDEA IN AMERICA

A Condensation by Douglass H. Hubbard
Associate Park Naturalist

Pori 4

{ronelusion)

this point let us leave Dr. Huth
to mention that this missing
Pl was found in 1952 after a dili-
and lengthy search on the port
i8s Stello Obst, secretary to the
nt Mr. Frederick Lew Olmsted.
e published in il= entirety in
eape  Architecture for October
fin cm article by Lauwra Woed
Wr. The following excerpts from
iow the great foresight of "The
Ber of Americom Londscope
pltecture” |

I is o scientific fact that the oo
pnictl  confemplation of notural
ps of oan impressive character,
foularly i thiz  contemplotion
ure in connection with relist from
I cares, chomge of air ond
ige of habits, is favorable to the
ith ond vigor of men ond es
mllv to the health and vigor of
intellect bevond cny other con-
pns which com be offered them,
it not cnly gives plecsure for
time being but increcses the
equent capacity for hoppiness
> the means of sscuring happi-
B. The wont of such occasional
ection where men and women
habituslly pressed by their bus-
6 or household cores aften re-
B in o class of diserders . . .

If we cnalyze the operation of
pes of becuty upon the mind,
' consider the Intimote relation
he mind upon the nervous sys-
‘emd the whole physical econ-

,the action and recction which

constantly occur between hodily
and mental conditions, the reinvig-
oration which results from  such
scenes s readily comprehended,
Few persons con see such scenery
as thot of the Yosemite ond not be
impressed by it in some slight de-
grea , . .

"The first point to be kept in mind

, iz the preszervation ond mointen-
once s exactly of is possible of the
noturcd seenery; the restriction, thot
is to say, within the ncrrowest limits
consistent with the necessary oo
commodation of visitor of all artfi-
clal constructions and the preven-
tion of all constructions meoarkedly
inharmonious with the scenery or
which would unnecessarily shscurs,
distort or detract from the dignity
of the scenery.

“Becond: it is importont that it
should be remembered that in per
mitting the sacrifice of anything that
weould be the slightest value to fu-
ture visifors to the convenienca, bad
taste, playlulness, corelessness, or
wanton destructiveness of pressnt
wisltors, we probably vield in each
casze the interest of uncounted mil-
lions to the sslfishness of a fow in-
dividuesls,

“It is an important fact that as
civilization advoneoss the intersst of
men in netural scenes of sublimity
and beauty increasaes ., "

[Now we ses Olmsted as o pro-
phel—remember, this wes 1865]:

Tt iz but sixisen years since the
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semmile W3 first

several

seen by a while
ippdwiy isitors  hove =
meitde o |1||1T|r-]' ol several thousomd

2ifne

les ot large cost to see il i
el difficultiss
now interpose, hundreds e

it annually. Belore many

proper facilitiss are oliered,
will theus-
CENTITY whole
countad
[954-

| 8

13 {h=

notwithsla

P

years il
these hundreds becomea
ends and
numbear of

in o the
vigitors will
rnillions. | Wisitors in
| 008030 . An injury to the scenery
g- slight that it may be unheeded
by any visiter now, will be one of
deplorable magnitude af-
upon each wisitor's enjoyment
iplied by these mil Bt

ne

by the

when iis

iz rmult

ogain, the slight horm wh the
few  hundred visitors of this yecr
miaht do, it no care were taken to

would not be alight if |t
should be repsaied by millions

[ 'We return agoin to Dr. Huth:]
After 1BBS the Yosemite grant
developed normally: . . . The
e ol Yosemile grew

prevent it

JOHN MUIR

NATURE NOTES

"The year
to Colifornic,
to the Sisrra

1868 brought John Mui
Hiz profound devatic
[nitictted o

NEW -8ra

spreading the glory o Yesemih
| Muir wrote: "Thousand of nerw

shoken, overcivilized people are b
ginning to lingd out thot going to th
mouriaing s going home: that w

demess iz o necessity; and  the

mountain parks ond  Teservatior
cre useful nol only as fountains

timber and irrgating fivers, bul o

fountaing of fite.” |

"Yogemite, once il

wos st asids
F_:-F-:::'i_l.’F.':"EE_'—f:j, smaoathly, contributin
far more than Yellowstone, it woul
soem, toward adwvancing the ide
of conservation, [t makes little difter
ence that oneg area was und
tody of a state cngd the other of th
federal govemment. Certainly  the
purpose lo which Yellowstone wa
dedicated and s=t apart as a publi
park or plecsuring ground for ih
benstit and enjoyment of the peopls

er cus

in 1872 did not differ from the pur
poss for which the Yosemile gran
haod eight years sarller besn glve
in frust to the Stote of Calilornia,
upon the express condition that th
premises shall be held for public

and recreation . ., inal
lenckle for all time From the
time. on when the "Hul Pacifi
tcuched Stockion nationa

usa, rasori

"_r' 1
(L85G},
tourist trovel begom o invade  the
valley, Yosemile wos soon in

niche in the minds of the American
people, who admired their country
cnd  lock pride in il Most people
could net go out to California, but a
chromo by Promg was within the
reach of almost every lover of no-
ture; the snormous editions of theses
lithoaraphs,

showing Yosemits,

proved how eoger people all over
the nation were to satisly their de-
sire to hecome familior with the
wonderland of California | . .
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The Three Brathers ond the Merced Biver in the

lm the

Ini the year of the Yosemite grant
mnother milestons wos passed in the
publication of George P Marsh's
Man arnd Nature. This book was the
el o approach the theme of con-
smvallcn in scholarly fashion. It
win widely read and most influen-
il i i [From it we toke these
words: |

It i desirakle thal some large and
ey cccessible reglon of Ameri
gain o1l should remoin as for os
possible in its primitive condition, at
onee o museum for the instructior
gl the students, o goarden for the
merecttion of the lovers of naturg,
e an asylum where Indigenous
N piomits o DEdEls oy
dwell and perpetuate their kind )

‘As g logical

consequence ol
wee ideos, Theodore Roosevelt
Iwho camped with John Muir in
Yopemile in 1903] maugurgied the
panservation progrom out of which
the Maticnal Park Serviee | cuthior-
ed in 1916 and

now  embrocing

18605, From the Walkins

Yosemita Mussum

v

which 28 are

gome 180 acres, of
national parks| grew, The idea the
progronm represents is bosed on o
series of trends—desply rocted In
the American pattern of lite, deval-
oping in voarious strator, ranging over
a long perlod of tHme—thal wers
[inally embodied in park, state, and
lederal initigtive. The idea of keep
ing intoct seme of the grond scen-
ary of the New World such as Cha-
tacubricnd  hod  celsbrated—'there
& nothing of age in America but the

woods L L L lkat i= well woarth menu-
ments cand anosstors —wos never
quite logt sight of from the day

Seorge Catlin coneeived it until it
matured  in the protection of the
iewel of all . . Yosemite. With this
cchisved, other suces WETE T
longer difficult,. One pearl alter an
cther woas collectad and strung with
form o nealional park
which =2 the unrivalsd
af this hemisphers.”

SEEE

the others o
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