C%ﬂﬁdﬁaﬂhiﬂ FI!L{Iﬁid?ﬁ | O) .
' YOS'“’iEIT‘F*" Imxorm Pm{'

october 1, 2, end :5,::.1.,51

Co k. Harwell:
Park_ Naturalist




.-.‘y
DEPARTMENT OF THE INTERIOR / |
- SR gz ) 3
NATIONAL PARK SERVICE )/OJ R MA= L
YOSEMITE NATIONAL PARK

CALIFORNIA
OFFICE OF THE SUPERINTENDENT

October 27, 1931

Dre F ® Ec Mattheﬂ |
U. S. Geological Survey ;
Washin Ebon 9 D. Ce F

Dear Dr. Matthes:

I transmit herewith what I consider a fine report by
Mr. Herwell on the measurement of the Mt. glyell Glacier.

_ Mr. Harwell was assisted by temporary renger-naturalist
Borrell end by temporery renger Archie Westfall. The
excellent photographs were teken by Arnold Williems,
elso a member of the party through the courtesy of the
Yosemite Perk and Curry Company. ¥

For some reason this glacier measurement hit the
public fancy and has received excellent publicity; it
even came in for & nice mention in the news items over ,
KGO. I believe this sort of activity is one of our i
best outlets, combining as it does & scientific viewpoint
with a reel virility. The measurements will, of course,
be made at regular intervals hereafter so that we cen
greduslly accumulete euthentic data.

Very respectfully,

C. G. Thomson
Superintendent
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£ perty of four oonsieting of Renger Waturalist A. E. Borell,
Ranger Archie Westfell, photographer Arnmold Williems, and mvself
established ourselves for & three day stay et the Lyell Base Cemp.
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- 8 1 expeet to use some of the photngrephe se
illustratione in the annual report of the Comamittee.
Date sre coming in from verious loczlities, end the
prospect ie thet our fl.rst. mntml mporb ¥ill be e sub-
estential one, i
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Chnirmn, Commitiee on the Hydrology
ef Giaeiers.
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Ostober 1
Equipped with & mpurveyor's transit, 300 foot steel tape, can
of green paint and brush, and photorravhic equipment we vroceeded

direstly up the Lyell Fork to the most easterly lobs of the Lyell
glacier,




Vie found this lobe
summit of the mountain,
completely along its north edge, joining the frontel mormine in
e sweeping curve, The dotted line {ndicates usunlly followed

extends -apprc::imteiy one mile from the
& well defined laterel moraine extends

route to the swmmit of Lyell from Bese Camp. This route is duci-
ed to the top df mornine. Arrow indicetes location of fee front
ghown on Pege 9, Bese line discussed on Page 4 indicated at point
; &8 i di




From the top of the fromtel moraine to: the glaciers very steep
front the distance is approximately 550 feet. This fromtel morzine
is just st the top of a 50 foot cliff et C, This morainal debris
seemed too umstable to use ms reference poimts so we chose matural
ledges at X end Y, 1500 feet epert, for end points of our base line
set up perpendiculer to the ice front of this easterly lobe.
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The end points X and Y of the base line just desoribed we
marked with green paint on the mative granite, We also built mom-
ments to make these reference points more easily found for future
measurements. This photo, looking morth, shows the glaciated ean—
yon of the Iyell Fork of the Tuolwme River,




The end points X and Y of the bese line just deseribed we
marked with green paint on the native granite. ¥We also built momu-
ments to make these reference points more eesily found for future
measurements. This photo, locking north, shows the glaciated ean—
yon of the Iyell Fork of the Tuclume River.
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By mesas of surveyor's transit st point X,on opposite camyon
wall,s naturel vertical orack in the ¢liff was sighted, rsinted,
and monumented to merl: the permanent point Y for easterly end of
this base line, Sighting from X the merker et ¥ smppears ebout 15%
above the top of the easterly lateral woraine. YNow with third men
at center a middle point of the base line was located by use of
trensit and was peinted on a 10 foot dismeter boulder. From this
point o ive front distanes was directly messured slong the slope by
means of stesl taps. It wms found to be 460 feet.




After traversing this moreinal material from the edpe of the
visiblée ice front to the ¢liff merking the fromtel moreine T think
ice underlies precticslly the embire mass. Exposed ice could be -
seen only slong the shaded portions of the lateral moraine near point
Y. Especially along the fromfal moraine indicated by arrows in photo-
- greph on Page Eo. 4 the very moist condition of the fine lcose rock
indicated thet the shade furnished by this debris was protecting guite
e mass of ice. Not having & suiteble implement we were umeble to
- wuncover this ice so indicated no measurement of it., We did observe
- that the epproximate front of this ice was parallel to the face of
the oliff C 4in photograph on Page Fo, &




~ ¥e ate our Tumch st the edge of the glacier. This photograph
shows ho¥ rock material is being carried and how fge from the main
. Lyell glacier spills over this 200 foot ¢1iff to help form the east-
- erly lobe we had just measured. The location of the cawera for this

~ photograph iz behind the moreine at the extreme right of the photo-
“greph on Page No. #. o N STy
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This lobe of the main body of the Lyell glacier just west of
the knob that juts out from the summit had no definite "end" mmless
1t was out front and below its terminel moreine. We followed down
from {ce Tield which beczme more rock covered, About 60 yards
below last white ioce we could see between the rocks what seemed to
be its most northern limit., This front we marked with one green
line on a large boulder with the inseription *10-1-31", Ay
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. Proceeding north from measurement resorded on Page 10 we came to
the great pile of boulders forming s terminal moraine of this lobe

with ioe showing below it. This we Indicated by peinting a green line
——3 on boulder st most sasterly point of this Sve field., In the e-
bove photograph ice under shaded portions of the morsine is indicated




Pain body of Lyell glacier and pesk (15,090'). Shows bergschrund
and erevesses are well open st this time ofyear, shows typical lsteral
moraines and other evidences of movement. The westerly front of this
ice proved most esgily measured. See Page 13.
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The definite fromt of most westerly lobe of Iyell glacier end most
easily measured lobe encountered. We found it necessary %o use
morainal boulders in merking the base line 4 « B so peinted ocur merks
on five lorge rocks qlomg this line, The end poirts & and B are ap-
proximatoly 300 Peet mpart. Messuring to the ise fromt from the third
of these markers from either end showed s distanes of 21t &,
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4B in this photograph indicates location of messurements discussed
on Page 18, Following our line from A to B we crossed the leteral
moraine and decided to follow along down-hill front of this series of
moraines all the wey towerd the east looking for possible points of
moasurement. Ioe (indicated by errows) shows in foreground. Here
egein & pick surely would have disclosed ice et the most northerly
point of the moraine at left foreground of photo et D. 4t the upper
end of the lake well defined ice protruded. Locating base line WE we
painted marker at ¥ on larpge rook in edge of laeke end et E on native
cliff 250 feet distent from W. Our cenmter mark {s on the rock et edge !

of lske, From this center merk direct to first front of ice wes 21
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: 4%t a point 25 feet along line from E the ice front wes directly
on our base line, :

z i Proceeding on east we followed the continucus moraine of
mountain peak material, Koist fin&.mtmial-al%ﬁmm,shmﬂ

that ice wnderlies et least most of this moreine. lee often protrud-

- definite enough to measure.

"1 Almost sontimously from 2 P. K. it hmd besn hailing, We left
. %he glacier et b P, ¥, and arrived st camp &% 6:156 P, ¥, finding our

Ostober 2

0 Left camp at 8 A, M, proceeding directly up Haclure Fork to ex-

" plore the Maclure glacier. Arrived at the outlet of Yaclure lake

. {11,600') 10:25, Found this entire water course entirely free from
1oe end climbing fairly easy with rubber soled shoes, We prooeeded
“direetly around the westerly edge of the lake pessing the mévé field
‘at the southerly end of the leke. We_soon resched the mein.lobe of
the Heolure glacier as marked by very massive terminal moraime,

- which showed fine lot of fee protruling., Bxploring this fee we found

- @me gave some 20 feet.deep. Here we sot up e base line from.oliff

© wall on the east to mative rock on the west. it & point 96 fest

- eest from our westerly marker we painted a widdle point on a feirly
#mall boulder. From this point ice was distant 36 feet. Four lines
were painted here. Photographer had approsched the glacier from

- eancther route so no photograrh was secured of this point,

e

- " Climbing direetly over this fromtal moraine we reached the
‘mein body of the Macinre glacier. We found it Impossible to meke
any measurement of this front bessuse ell was ®o rosk covered,
After lunch we proceeded direstly up the easterly edge of the
‘aslure glacier, climbing without much difficulty to the top of the
erété separating the Maclure end ILyell pglaciers.,







- Mt, Maclure and placier Prom & polint on the erdté which separ-
Brtes the Lyell end Maclure glaciers. Photogravh appearing on
- Page 14 wms taken casterly from this seme point.
Tather diffieult roeck work sonfronting us to pet from this erété
down to the Lyell side. ¥e proseeded om up the slopes of Lyell to
secure more typical glaeier photographs,




- route T have used twioe

Our party at top edge of Iyell gisaior-, showing summit
13,090 feet, left to right, Renper-taturali
nger Archie Westfall, Perk Naturalist C. . Barwell, photo-

- grapher Arnold Williems., T have indicated on this photograph

and other naturalists have used on sav-

~ eral ooousions in sondusting parties to the surmmit of Lyell,




Frozen snow and heil on 211 small ledpges caused us to glve
up a0 atlempt to clinb to the summit. S
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B TLooking north from the top edge ot the Iyell glacier showing * ne
s in Jeft ' eperating Naclurs from 1Lyell glacievs .' B
end lekes ‘helowtha glacler, The glaciated Iyell Cenyon exténds e o
Ll TR »b:i‘f%tha hfkto!‘nnlnma Meadows, beyond which Cormess and other
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~ ness dominates the distant view,
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C. & Farwoll en roshes movtombes shoring
frosh marks of glaciation ome mile below present foe front, Im the

100 epoch the Lyell glacier certainly extended sixty miles beyond _. 2




24
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The Lyell end Maclure glaciers ere the most extensive ioe fielde
in the central Sierrs. They are the only glaciers within the boun-
daries of Yosemite Natiomal Park. From year to year more of our
Park visitors ere becoming interested 4n mking these more strenuous
climbs o study the interesting elpine flore end fauna, %o gain the
rervelous views afforded, but especiclly to see these beautiful live
ing glaciers ot work. Our two doy survey during which we scouted
the entire lempgth of these gleciers, oliwbing up and down moraines,
ofYen encountering rocks of very unstable equilibrium, and spending

The Lyell placier must have meimteined eppraximately its preo-

“sent front for weany years. 4 study of the photograpks on peges

Ss 4, and 14 shows thet the morsines made up of darker mountein
mteriel lie piled to eonsidersble height on previously glecisted
greniteend other rock surfeces. Belew the fronte of these moraines.

practically no bonlders lie strewn.

DANA GLACIER

Ootober 4
Ranger-Returalist A, E. Borell was sent to merk the present

front of the Danm glacier. The following avcount is his,

To reach the glacier Irodainfrmthemﬂog Renger Stae
tion around the flenk of 1%, Dana end up along the creel:. About o

aoxhﬁthehmmdonnthmedmfoot. I believe this is the

 best epproach to the glacier ss cmne cen easily welk from the Tioga

Renger Station in ¢wo hours. It is ezgier to follow the bottom of

~the oanyon than to try to contour the sides,

This glecier is & sm11 sompeot mss of ice om the mortheast
slope of ¥t, Dana. Tt is more furrowed snd hmmooked than that on
Lyell or Meclure. Same of the mrmocks sre et least four feet
deep. The glacier is melting rapidly and streame of wnter ars

. flowing over the top end from beneath. This glacier is fully twice

a8 wide as long and hes a definite (more or less regular) front,

It is quite warm in the sun et this hour (1 P. 1.). Neer the venter
thers is & narrow chimmey of ice which extende up the slope of ¥i,
Dena. TIn heipght this chimney is mbout two thirds of the length of the
ghﬁier-
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Mﬂnderbakxasthoughitmmmmhmnreofa“mm“
SRS Bl glecier, It is down much lower from the top of the
not extend out to ite terminel morgine, Thot S,
totwentyfeehb&h&aentheenécf‘ﬁhe glacier and

WESSESee Below the glacier end five glacial lakes. Ome ic crive
S s two ere deep., There are several erevesses meer the top,

& Fleek of twenty five Rosy Finches were foraging over the
EMsler ~ =0 other birds were seen. _ |

Firet Bensmrement,

'-.--m(mt)mnasmou:raoeaths- er end work-
od %o e right or west. The first wark (e green + is on the top
o & Sewe foot rock which lies on ¢ level with the exposed base of

From five foot boulder whish lies slightly higher than base of
0% %0 fee froot is 27 feet.

Trird Bewscrement,

Prom bonlder 2t x 41 by 4', rock vericolored, grayish, end
Perplish, o foe fromt 31' 8", Rook on level with bese of jce. 1411
of the abowe are to the glosest ice which is in the direetion of tho
oenter of the upper chiwmey of ice, 411 of the mbove peint marks ere
o loose boulders, '

h-hrd'ﬂmmiaaknob-ot’bnmmk. I measured
hm‘hhhttliﬂsnfthis'bothemmtimwhiuhis in the direq-
tion of the right hend eide of the - shimey, indieated by linc
The peint i-}«) merk is on the upper sorner
ort way above the talus, Between thig meri
Pt.) moraine over which T measured, Distance

: Thie is very positive, On the northwest side of the glacier is
e 50lid ledge of grenite. This is the first above imob of rock where
- mensurement four was tsken, Hm!putsuehamrklinmpain’h
The vertical line marks the advanse of the ice, the horisomtal maris
“the height at that voint. A% this vaint merk the dce hagd rulied about
6 feet amy from the roek. By 4:36 P. ¥, the glacier had stopped
melting end the melted ice was refreszing,




This piloture shows the upper shimney reﬂemd t0 in the des~
oriptions of messurements. _
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The ink merk on the right side of this picture  shows the
“oondition as desoribed for the Pifth meesurement. It is on base
-'-‘zr-oal:.' The vertical line marks the downward sdvanee of the ice,
* the horizontel merks the height of the ice ageinet the rock at that
point, TFote the deep furrowing on the surfese of the ice, Small
®treams flow down esch where the sun shines on the ioce.
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OTHER OBSERVATIONS RECCORDED EHILE OF LYELL TRIP
SEPTEBER 30 TO OCPOBER &, 1931

WAMKLIS

et gty

Mermotse One seen et top of Yosemite Creek grade.

Belding Ground Souirrels = A1l heve been in hibermation for
B8everal woeks aaca:ﬂing to Kgnger Skalton.

M = One seen at close range on trip up Lyel'.l Fork. In
two hours time scouting over the Lyell glacier ¥r. Borell and T
were surprised to find coyote trasiks et the wvery highest point of
the glacier, He had been scouting over this ice field, at one
place climbing down into a orevass and st another place peering
over into the 20 foot depth of the bergschrund. The only wey we
oould eccount for these tracks in the fresh snow of the past few
days was that he was searching out remeins of sny birds whose
frozen remains might be exposed et this season of very low ice.

Deer - Numbers of deer tracks observed on Lyell Fork trail,
Practically a1l of them pointed dowm hill, ;

Conys = They were the commonest memmal observed. They were
out barking at ws from all rock slides. We photographed an ®s-
pecially fine haymow of one of these industrious enimals st
10,000 feet sltitude on the Maclure Fork.,

Hountein Weesels « One in summer oolorstion was observed
near This oony retreat on the Maclure Fork of the Lyell Fork.
Altitude here was 10,000 feet. This is 200 feet higher for this
anime] than recorded by Grimmell and Storers

Bears = About eight bears are still to be seen at the garbage
dumps et Tuolumme Meadows, eccording to Hgnper Skelton.

Douglas Souirrels -~ Hany were sesn in the pine end Pir
forests. :

°  Chipmmks were 'plan'bifnl.

: Bad = Lbout Tnoltnme héaadm and up tho Lyell Fork we
obs b workings of bedgers. They are more than likely
‘buay dipgring out hibernating beld}.ng ground squirrels.




