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Seismic Explorations on the Floor of Yosemite Valley, California
By Beno Gutenberg, John P .Buwalda and Robert P. Sharp

' For many years there hos been
me speculation among geologists
fo whal the Yosemile Vallsy
uld logk like il @ll the loose debris
ith which it is now partially filled
d be cleared out dewn to the
lid rock. Estimates of the depth of
h material hawe varted from 200
more than | 500 feet,

' In 1935 Dr. Gutenberg and the late
. Buwalda underteck o investigote
g problem by the use ol porlable
ismograghic equipment which had
en developed in the Carnegie In-
tulion Seismological Laboratory In
sadena. Owing o the war and
er matters their report wos de-
ed until recently. [t has now been
blished by the Geological Society
America, which had also contrib-
ted to the cost of the field work.
Bulletin of the Geolugival Seciety of
mrerica, Vol B7, pp. 1051-1078, 1954.)
e reporl includes o geolegical in-
rpredation by Dr. R P. Sharp. Inci-
priclly the resulls ol this seismic
ivey revenl some interssting focts
ol the character of the fill as well
its graai depth.

The suivey party used o spesiol
vck  copuiippeed with four  saismo-
josionoed by Benioll, oz well
cancd  volyono
nmocresEsary

[ [
m
wlins. To

v e preegaly
pirocluee e

arlitivial earthquakes, shallow hales
i3 to 50 feel deep) wore drilled by 2
porlable drilling  machine, and in
them small charges af dynamite
were detonated electrically, These
tests wers made ol many points
along the wvalley lloor, extending
trom El Portal station emd the ner-
rows  below Coscode Cresk to a
point east of Mirror Lake, near Half
Lome, The grealest number af shot-
points were situoted In the easlern
half of that strip.

So sensitive were the recording
instruments thot the records suffered
some intgrference from the vibrations
set up by the tumbling water in the
Yosamile Folls and ather cascades.
On this gocount the receplion was
somawhat better in the autumn, when
most ol the falls were dry.

From the selameogroms the travel
limes ol the refraocled waves wers
determined, and from these delo the
velocities of wove propagation in
varicus kinds of malerial were eol-
culgted and tabulated. [n the lake
deposits velooities were as low as
B8 miles per second, while in the
granitic rocks the figure wos as high
as 3 V3 miles per sscond. From these
vanalions some things con be infer-
rod abonl the layvers of deposit un-

fist it Mhaes ‘."II:”-'}' Hiwar, (b thick
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PROFILE ACROSS YOSEMITE VALLEY BETWEEN CAMP CUBRY AND THE AHWAHNEE
Mumbere in Circles Indicate Shot Points
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west

in ond their variofions from
y easl,
[he sury
inlike an
Bariyvoar, the Yosemite gorge 12 mark

»y ravealed the bagl thal,
ordinary

streqm-ero
| ]

| ) :
Bl by three or more elongale basins

ol which ths eastermmest s the
Woraesi. In the latler the ‘deapest
point (obout 1900 leel) s under the
meadow east ol Yosemite Lodge
The second bLasin
Coathedral Spires, ho
ghout 980 teel. The t
lowest basin iz near the
ade Creek. From the
clear that the
rapied the Yosemils

intervals in the
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peveral  different

Fleistorene periad, eroded their beda
ar habit well known

amord glaciers in genercal,

Vary unavetl [y

From the

cinel

variations in wave vel

acities wave reflections from
CErtaln i‘{lS(:'i‘)llll:’ll,:ll'_—"_—' It 158 'rfl'_':rf':l
that the valley floor is underlain by
3 distinel lay

uppermost of these—nol over 500

of deposits

k. consists largely of fine
with some aravel which
glacial lake. Under

hers 15 o h

: Wrls
deposited in a

this

neiih layar whi

gome geolog hawe thought might

be glacial till

but which Sharg in-
lerprels as more probabkly an older
letke depaosit. Ig
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As no deeg

ax1st
g 852
fervee teeken  from
grealer depths than about 65 feet
sections of the valley
structed lrom the ssismograph daig
indicate that the :
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strongly concove upworg, This loct
suggests to Sharp that the sorliest
deposit was hollowed out to some
extent by the next advoncing glocier,
leoving spocon-shoped deprassions
in which three \emporory lokes were
formed: in the latter the sands (7)) of
ihe intermadiale laver were then de-
posited,

Sharp finds it puzzling thol the
deepest parl of the walley should
be situaied on the massive granite
retther thoem on rocks somewhat for

YOSEMITE NATURE NOTES

ther west that are much froctursd
eridd therefore would be excovated
by the glacior far more easily, He 1s
inclined to fovor the suggestion that
the configuroiion of the conyon in
the vicinity of the Yesemile Village,
as well as the fact that the two main
branches of the glogier joined just
above that lecality, created excep-
tional erosive powser in that grea.
The report is illustrated with maops,
cross-sections and profiles,

EDITOR'S NOTE: Beviewed by Dr Elst Blackwelder, Fiofessar
al Geolegy, emeritus, Stantord University.

SIGN OF MYSTERY

By Jack Fry. Ranger-Naturalist

While driving along the Coulter-
ville Rood, Museum Assistont
George Heinsohn and 1 obzerved a
sign which intrigued us. The sign
read: "FIRST VIEW OF YOSEMITE-
Erected by the Modesto Chamber of
Commerce.” We looked in the dic
ection Indicated by the arrow on the
zign in hopes of cbserving the same
scene which the early wvisitors o
Yosemite hod seen. All that we saw,
howewer, were tress which hod over-
grawn the vista:

A check of the files of the Modeato
Chomber of Commerce and a talk
with old timers gave no clus as o
when the siogn was erected. M. A
Bromdt, Secrstary-Memager of the
Chember of Commerce, informed us
that “Modesto interests have wanted
a direct route to Yosemile for meore
than 30 vears and the sign evidently
wog part of their project.”

Two of the old publications of
Yozemile mentionsd this view, One
in Hutchings' Guide—Y nsemite Valley
of 1895, This hook stetes "Four miles
aasterly of the Merced Grove the

Bueng Visto Gap opens belore us.
Here we obtoin our first glimpse of
the tops of the peaks, and mountain
walls, that encompoass Yo Semite,
and soon thersafter arrive of some
bright, grassy spots known as The
Big Meadows."

The cther publication is o pamph-
let on the Coulisrvills Road entitled
Yowmite, This also describes Buena
Vizsla Gap as being four miles be-
vend Merced Grove. It adds that
Buena Vista Gop iz 5,150 feet above
sed level,

Although both of these were prob-
ably written long before the sign was
erected they refer, no doubt, to the
same location at which the sign now
stonds.

The only clues we hoave to the
date of placement of this sian ore the
initicls carved upon i, one set cf
which detes back to 1916,

We know the "who," “what," and

"where" regarding thiz sign. The
mystery, then, iz when. Who ocon
help us?
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THE GLACIER MORAINES OF LOWER DANA MEADOWS

By Carl W. Sharsmith, Ranger-Naturalist

g lhe south side of the Tioaga
about 3.7 miles easbward from
ne brdge that crosses the
ne River in Tuclumne Mead-
the forest gives woy to ex-
o mecdows which afford o full
ol Mammeoth Peak lmmediaisly
south ond of Mt Gibbs to the
These cpenings can here be
d lo as the lower Dona Mead-
Scattered among the meadows
ferming low vet distinctive hill-
are numercus glacier-morainss
rize fiftean to thirty fest above
regular grassy sirips which sep-
them sne from another.
@52 morgines ore  composed
ly of granitic blecks, boulders,
les cmd grovels derived from
slopes of nearby Mammoth Pealk,
spersed with varving amounis
bhles and gravels of gray, red,
black guartzites from the maore
nt melamorphic mosses of M
bs and itz hidden neighbors o
southeast. With their long cxes
ding in o roughly north-south
tion directly across the mead-
8, they apparently mark shor in-
als of pouse in the sasterly re-
Hng front of the glacier that
veyed them 1o this point Evi-
noe that they were deposifed by
lzst glacier toneoupy this local-
= to be seen in the largely un-
athered, sound hature of even the
rgest granitic blecks, while the
gqular form of the latter hespeaks
[ having been derived from o not-
loodistant source. Vigorous frost-
cclion, however, operaling through
the last tew thouzands of yeoars, has
been sufficient to spall owoy large

fragments from the hlocks and boul-
ders or even o =plit some of the
largest aonss completely aparl.
Although most of the meraines are
on the far side of the Dana Fork of
the Tuolumnez River and moy thers-
fore be ditficult to recch in times of
high warter, the nearer ones are guite
representative and easily accoessible
On attaining one of their summits
probably the wview will first held
cne's attention, Consclons of the orl-
gin of the eminence on which one
stemds, one kices the west and sess
in the larthest horizon the Heolfman
Bange which, owing lo its north-
gouth trend, shunted & portion of the
ancient Tuclumne Glacler into Ten-
aya Conyon and thence inlo Yosem-
ite Volley. Aboukfocing to the sast
the visw s dominated by the great
mass of Mt Gikbe which, togsther
with its similarly  metamorphic
netahbars, farmed on iis lowsr, weasl-
ward slopes ones of the most sasterly
gathering grounds for the snows of
the same Tuolumne Glacisr
Turning now to an inspection of
the ground under fool one’s atien-
tian iz claimed by the living inheabi-
tants of the meraine. Here and there
is conspicuous evidance of the past
work of bodgers  (Taexidea  daxus).
Pock-mocking the slopes in some
places are the openings o numerous
burrows elght to ten Inches (n diqm-
eter, from which issue banks of "tail-
ing=" with occasicnally large rocks
which seem prodigious bul wers
wholly within the powsr of this mus-
cilar cmimal to move. The story told
2 of g wholesale, vigorous aftack
for foed. The food in this cose
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prokably hoving been o large, thriv-
ing colony of “pickst pims” o Belding
ground  souirrels (Ciellus Deldingi),

Sheowuld the wisilor be on the mor-
aines during Julv or soarly August
thei- most rermarkoble feoture will
be s=sn in its best display. This is
the cocurrence, on these slies, of cer-
tgin species  of [owering  plants
which otherwize ors commonly 1o be
tound enly at much higher attitudes,
One that is sure to caolch the sve is
the pincushion buckwheat or cushicon
enogonuin  {Eviogewnm avalifoliwm ),
Om the gravelly summits of cerlain
of thess moraines the dense, cushion-
like mats of thiz plont ars gz well
developed s at altitudes fully 1300
feat higher on the adiocent mountain
slopes, The form of growth gssumed
iz an ogesold adiustment te habilats
exposed 1o dsaught, cold, ond wics
lent winds. The creom-vellow or
winered heods compossd of dny
crowded Howers ferminets  slender
stalles and suggest sid-fashioned bat
pina shick deeply inoo o gray, telty
cushion, hence one of the comman
TIINES.

& complsts list of thess predem-
inotely high olpine plants which in-
hotit this "lew' pomnt is truly sur
priging. Besides the pincushion buck-
wheat, it includes alzo the alpins
daigy (Frigeraa fefiolavist, the alping
or Menzies penstemaon  (Poastemon
Mewzfesiiy,  the curiously  whitsish
dwart — or alpine — polntbrush
{Castilletn wuna); he alpine chompion
{Silerra Wateouiiy, the glpine fescus
{ Festuca frachy fifiyfla , ond the pyamy
srigeron  (Erigeren pygmreens). The
last is especially noteworthy in the
it i3 asldom found at altitudes much
below 11,500 feet, and the aliitude
of these morgines 18 only cbogt
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9400 teat. U is g weil known dac
thet mony of Yosemite's plants ar=
axtramely 'choosey gz to whars
they will grow, The pyomy efigemon
is one of lhese and to find it &0 far
Below ity caual hauarts 15 a tare evant
lndesd. Here on fhese morgines ths
rays ol lhis neal pyvogmy of dojsies
are as deep o heavenly wviclet-hlus
crs those for above the tree lins
(timberling)], and the tiny, ocrowdea
legves, olten only one guarter of an
inch leng or lsss, speok plainly o
loca]l conditions az rigorous o= thoss
far up on the mountoins  sooring
aibove,

Of course other plants mars “ner-
mal” o the olbituds of the mormines
also wocur. Bach of thess has, How-
sver, o very wide alfitudinal range
in the perk. They e net among the
“chossey” onss. One of these, name:
ly the krittle bladderfern (Cysfopreris
fragiles) 13, in moist creviges, of home
all the woy trom 2000 to 12,000 {est
altituds| Bul how aokout the choosey
ones; why dre they herae?

One gbvicus agnswetr is conspicu-
ously sezn in the whitsbhark pihes
{Pinns alfdeanlisy which, Imerestingly
snough, mles cccur herg and thers
on the meoraines. They are absent
i the lodgepole pine forest (Prans
Murrayare) which Iminediatsiy sur-
rounds the meadow, Whitsbark pine
is characteristic of the tresline (tim-
barline), and twresline 1n Yosemite
Nationol Park liss at on altitude o
about 10800 fest. Thus the pres
ence olone of these pines 15 sugges-
tive: bul whot is =tifl more iz the
point! they dare all dwarfed ond aen-
asrcilly poszes g dense, streamlined
crmopy.. Thus they stronsly tend fo
have the [orm of growth ossumsd
by this gpecies at around 11,300 fesl
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condilions similar o
e (il [heol hic r altitudinegl level
lp ovidonce is guite in keeping
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W hore of

if the presence of the

e species of plonts,

A\ considerclion of the arientation
| exposure of (he moroines of-
fln slrong suppost lor our answer
this  effectand-cause  problem.
e clry-topg mormines strongly
presence therson of esson-
lly high alpine condilions to the
i that they lie completely athwor
d lully exposed to the free, unim
lod sweep of the prevalling wes-

Lower Dong Meadows Shawing Glacier Moroines Aerr

18 pres
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terly and southwesterly win
which and  uninterruptedly
blow with gale force, ond teothed
af times with swarms of shar ez
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the pines gnow and cul away shoats
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which, during favorahble perieds of
growth, have ventured beyond the
streamlined contour. For the smaolles
plomis also exposed on the mormines,
only lhose odapted o these condi-
Hence the
ence of the line cushion plants and
olhers which ocne would olherwise
have to climb much higher up the

ions can preveil pres-

mounleln b saes,
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RAMELING AROUND THE HALF DOME AREA

By Donald R. Brown, Ranger-Naturalisi

Az 1 lett Hoooy isles at & am,
one morning, 1 thouaht = mysell
“Aren't vou the foclish one, starfing
il to prove Fromecls Maoithes, the
eminent geologist who worksd ow
the formation of Yosemite, 1o be in-
correct? And wvet there siill remaim-
ad the conviction that 1 had ssen, on
top of Hall Domes, o pisce of Cath-
edral Feak aromite which could only
howe come o ke there through oe-
tions of o glacier. But Matthes' theory
held thot no glocisr hed everover
lopped Haoll Dome. So beaiore start
ing, 1 realized that [ wasz attempling
to dispule the findings of an sxgert,

Leaving my pock on Sunrige
Cresk, I climbed with lunch, hinos
ulers, and. a copy of Matlthes” book
ta the summil of Holl Dome to com-
mence my secch for the possible
Cathedral Peak granite. Interrupting
my lunch {o mesure mysell thot an
exhousted climber hod mode it
safely to the boitom of the cablsg
after giving up the climb as tco
strenuous, [ returned just in time to
rescus my locd from two hungry
golden meomiled ground squirrels.

After finishing lunch 1 sxplored
the summit. Il actually comsistz of
two sumimiis, the northern one baing
zomewhat higher and coniairing the
overhang above Mirror Laks., The
surface 15 generally coversd with
slabs ol exfchated or pesled.cff
granite or grains of rock inds which
the =olid gronite has disintegroted;
Three Jeffery pines lend on ecne
touch ond souse ens to wondsr how
such tress can grow on opporentyy
solid roclk,

The zouthern crown of Half Dome
proved 1o be particularly intersaing,
A5 the =lops reached on ongle of
cboui 25 degrees, it was barren, dil

exlcllated material hoving croshed
down the clitt, Hunning irregulorly
southwest and 6 10 24 inches akave
the surfrics of the Halt Domes mon-
zonite were mony ssams of aplis
which hod successtully tesistzd the
crogional effects of thousands of
vears, Theze gplite seams e irreg
ularly weothersd, providing o knck.
bly surtace along their length, This
gurtace, with convenient hond and
focthalds, mode exploration of meach
of the soulhwest shouldsr of ths
dome posstble gnd must have been
what 1 had sarlier construed o be
Ceathedral Peak Granite, For, in spits
of 3% hours of detalled searching on
the summit af Halt Dome, 1 coulz
find no evidences of glaciation, either
in the form of glacial scarification or
depositicnal remnants,

My other chbservations on this
litle trip strengthened Mathes
theory. Striations, or grooves cul ints
soifid rock by grocially-transporisd
boulders wers chesrved on the bock
of Mt Broderick and high up on ths
walls of Tenayva Canvon, Distinet
lerteral moraines wers crossed on the
Sunrise Troil cmd Indistinet moraine!
maotericl wos observed near the tar
of Sunrise Poss. A large perches
erratic boulder woas sesn on the Mor-
raine Dome and on the Upper Quar-
ter Dome. One on Upper Quarter
Dome was observad to have raths:
recently  lallan from lis pedestal
which hos begun to disintegrate, dus
to the precsss of weathering.

My trek around Half Dome sat my
mind ot sase that Maotthes theorr
of glocigtion remained infact ong
provided me with a for better undar-
stending of the formeation of the Yoo
semite orea thon momy hours ot
study from ¢ back could have dene
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