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UNITED STATES
DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE
- ROCKY MOUNTAIN NATIONAL PARK
ESTES PARK, COLO.

October 10, 1941

!

Dr, Francois L. Matthes, :
Committee On Glaciers, V;Q@ﬂﬁ”
U.S. Geologic Survey, ' ;
¥ashington, D, D,

Dear Dr, Matthes:.

Fnclosed is a copy of the 1941 glacier report
for Rocky Mountain National Park.

You will note that due to conditions described
in the report, Tyndall GldCler was not measured
this year,

We believe that the photographs, tobethcr with
data included in this report will give a good pic-
ture of changes in Andrews Glacier since 1940.

We shall appreciate receiving the Committee's
surmaries wien they are issued.

Yours very truly,

David H. Canfield
Superintendent

" Pocit? o dhecs

Acting
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IMPORTANT

This file constitutes a part of the official records of the.
National Park Service and should not be separated or papers
withdrawn without express authority of the official in charge.

All Files should be returned promptly to the File Room.

Officials and employees will be held responsible for failure
to observe these rules, which are necessary to protect the
integrity of the official records.

ARNO B. CAMMERER,

U. 8. GAYERNKENT FRINTING OFFION 6—7410 Director.






1941 OLAOIER STUDIZS
ROCKY MOUNTAIN NATIONAL PARK

The ennval measurements of glaeters has boen made on dndrews end
Tyndall glaciors aince 1988, exdopting 1936 when porsenncl was not
tyailable te conduet tho studles, In 1941, the gtudy wes undertaken,.
end only in part guogesafully.. On the date of Septémber 13, scledted
fo¥ the measurement smpedition;. woathar bogane 80 adverss that only
Andr@ne Glacier was measured, amd the results of ghotography were
quite unsatisfestory, due %o the overcast skies and pravailing storm.
Tyndall Glagier dould pot be secm, let alone photographed, when wo
rosghed it. Bubecquent to that date, repeated storms so engulfed
the front of Tyndall Glacier in naw Gaows that- 1ie deeply over it
that measurgwent at a laser date was net Tedeible, Hemee, the 1941
study includes only Andrews Glaoicr, ' _

Date
Beptember 13

Jegthox,
Party otartod at 7130 awm. 4% thet tiwe, akles were oleap
except for low cloudiness. High olouds volled up frem the west by

mid-morning. By 11130 a.m.; sides were dompletely ovepuast. Spmow
and sleet, with fins rein were falling before measurcronts wore
sondluded ay Androws Glacter. Throughout the seet of the day snow |
-eontinted $o fall, and heavy 6louds day donplotely over elevations
above 11,000 fest. It wao Saipossibie %o moe Tyndall Glapier fyem
it heudyall or from the rim of the gorge on Flattop Mountoin,

The party dropped below fhe storm ¢louds just abeve 11,000 feot

oa Flattop Mountain about mid-sftermoon, but skied vere overgast

by high ¢louds through the wholé park region,. -

. Thio party cansdeto of Pedk Neturedist Raysoud Gregs, Rangere
Naturalist Paul 0, Nesbit, Bob Hutohison, of Dendson, Temes, E. B o
Soux'z, of Cmaks, Nobrasis, and 3?;‘-_ B: B, Jettle, of Rockport, Hos

48 £irst oboorved from the east end of the lakslet at the foot of -
4ndxBus Ologlor, the 360 414 not appeny $0 Ue greably dffferent in
volump,. and jrobably only & minimin of shrinkags took plece in the.
aatual body of the 16e {tself, dus to the heévy late pringdnows
Shat covered 1t desply through most of tho summers The comparative
phefographs mininize sven more the differcnoes in agtual peripherel
relation to the canyon sides besmuss of everiying now anow from a

_However, &% tho 1o frent, 3t was evidsnt that continued retreat
OF tho 106 front had taken pléce during the glasior yoar 1940-41. '
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ta Pléta 4

Maasnremam fmm Xe

Thy . oantinuoua tie~iip. vith meast . data. o1 PTO=.
vided by measurement- from Statim,..x'.-_ en. the- south edge of the lake,
: angle: ‘this-station %0 the present 1se front

intyoduce an errer of several fest in eotual forwerd
oF bamam. osition of. Sheifront from & point directly ahoad of the
1ee bdus hoﬁmntiauy aveén with S¢ation Xb, . Howover; yearly mmemnts
- tntroduds: about the M- lm.‘er dae to angi.e “of meapuremend, and a8, -
8igtence inoreases. the engls éhanges lses in- péioentags. 6f orror: prow-
'dueud. 'rhna. maamamant is nmumﬂve. xr not ot deﬁaﬂaﬁ acouracy.

In 1940, tapanna mmemnt along watar auﬂm and’ mund-alopo
aoross the mad Gelta to the Ave front- wag: 479, In 1041, 1% was 218 5%,
“Phe hme “apmn" on the gouth shore pro'ﬂ d- by tho marked advanee of
3038 hed eomplotely aisappeared. eéxoept for e smotbank from the. Septanbér
8 mm that hy ever the aame tmﬂwy botween: B%ation X* and the mid
ﬁ@ltao ’ : i

Measnrmmt fron K' L4 2

Thia atation, on & huge, stable boula.ax* at the. South eago of the.
Blacier was esteblislied in 1988, when it was poseible to measurs from
CX00Y Lovwerd (aautward) %0. the 1ée front. whgeh then extended out on
the north edge beyond the. houléer on which: the station was loaatad.
'In 1939 fg’he :i.ae Bﬁll. held :I.ts Sront %’ in ﬁ‘on‘k of B%ation xm

In 1941, :I.t was &' 5"' bohxnd 8tation X'", . mw paah of reoess&on.
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to $ho.eztent Shat Station X4V meamircmoits now mist be made st an:
obligue angls (tiis was txus in both 1900 and 1981). 49 long &p ths

®egedslon gontinues; yeguiring meaguransnt weetverd fyom Statien X0%¢,
1% will be diffieult %o obtain o etralght cast-gaet Jino meesupancnl,
Hiswever, the efver involved i6 amll. Tho skstich prébably oxngseratos

somowhat the departuro frem dirqet-line mescuremdnt, Howsver, the proscnes

of intexvening boulders of considevable sizs make moasuromcad in two to
three reachos netossary, with some loes of ground-alope aeourady Lyom
$he boulder from the prescnt Gurfase. of tho mud floow, and 15 oven highes
than the level of the ive Cront ab present,

In the sketch, end 48 the photographs showing the smout, tho xo-
¢esaion of tho 160 front 45 quite evident when viewsd in relation to
+ the rook immediately weet of Rogk “A% of Flate X and the skotoh above,
Thie rock 18 @dentified as Regk O {n Plates IIIA snd VI, which show ~
the resession with reforente to it st advantagenusly,

Btation X' %o tho emout. In fact, BEEZSom X°'% 48 Bms. ten feot up -

The mud GAlta in Zront of $he ladier ahowod gonsiderable impvomant
ovor the status in 1940, Singe 1938, this mud depostt hes inorensed

mdvande of 1983, there bas.boen no push of tho glasier %6 rawvs 16

end 1%s growth 1a notigeable in compavative photographs, EBventually,
1% mey males pomstbile sbellow. wadlng to the rock in the laks, in vhieh
caee & station established thero would give & very escurate anoual
figurs a8 long &3 $he glagier Témuing wastward of the position of thie
¥ocks Thie point of edvense was. renched and oxsoeded during the fivet
Yo dsgalies of thia gentury, a8 detomined by early photographs, Lf

- 3% 18 reacheld agaln, 4 ghation i the rockishonld: bo-esteblished, with
. o north-south Lino advoss the leks aither woy from this yocks - Thas,
if tha rock were subtiergef by the glacler, & ling. for mossursmnt forvard
to the ice froat dould be determined. T S

.. Hf goof westher proveils at the tize of the: 1942 neaguraments,
4% 10 hoped. %o establish those. sixilidary gtetions on the walls of . -
lake, . Hith this G@tablished Dasis, & direct compase line west from

point-af 196 would give en ateurate formard-baskward 1ine figure.

. . . Py

6f Tplative position from year to year.. Lt will bé necesgery to fiod -

‘absolutely stable polnts vo maky this msesuremsnt. foagible end atowrate; .

| u ‘interesting foaturo in 1961 Was $ho peacnde of an $06 GOND.
on the nayth ofge of the gladler nouit-the front. This 49 indicated by

axpow i FIATE 111 B, and e enown oleseup in Plate V. Ablation debrie

8180 wes ‘more abundant on tho £ront then in 1940, - -

_ Following prevedsnt of 1940, dtammined rovesaton fram KV is
used hore a9 the report figure. - Thus, 1940+41 vecesdion io hore ree

ported to be B7° 6%,
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1989 o5 o - 3988 =3
1936 g 3 - 2088 48w
1957 26*  io% | ' 1937 - Ho Stetion Used:
1956 66" -
193¢  280Y L dppareat Rocosalon, - 1940-41.¢

1935  §8' 1o°
1988 48t WY

Apparent Foosaaton, 1940=a1s
- LI

m.th the aiaamamnea of the thin Yapron® edge alang the seuth foont,
moagured £yom X', there i@ now a falriy consictent roseseien figure for the-
glaster in the hm measurement . Unamzbtedly the mmlley fimure for the XV
neastremsnt is due to more rapid dissipation of the north adge of the glacier
as dodermined from Station XIFL, and the difforence in ressesion of eouth and
north odge as roflected in tho messuvements ip roals In view of the shorter
distenve involved, with iss6 orror pavosmt :lnhamnt in 1%, Station XYV figma
_wera uaod in the s:apox-tad mssaion ﬁm. '

in datarminmg Anfiusnee oi' mipnation ema tmaawre. fignras i‘mr
stendaxd cbperver stations a¢ Lstes Paik and Gramd fake are used, dnd

an eysrege drewvn. Ib is px'obabla, in view of" pmvainns wosberly winds.
which aceunniate arift for the building of the glaciers, that the Orénd
Lake ﬂgums influenso slaeiez-aavama oF glac&exbmoeseion moré than .
£igures af ¥otea Park., On the othes hind, major ancwstorms ere pormally
produced fram ecastérly to northsasterly air curpeats, so that the Hoteg
Park figure may beor move influsnde om aotufl volums of falling preoipd~ .
tation, A% any rvate; frem figuves cuaplled to date, no definite tremds
are traccabls that make even, ueinciding curves for benporstnre~-prooipitas
t4on factors and glnofel advance of pedesdion. However, the data choald
be compiled annuelly, in the hopo that a leng-range aet of Pigures may
yovéa) somo eonetsﬁmt results in tine.

' TRA@ERTURE AND PREEIVETATION :
BORTE STATEON OR ™ MEBAW - GNOW. T0%4L _
. AVEROR THOERAIURE  Depth _  In, Precip. PRODIPITATION
oot. 1940 - e.:..‘im«, Gl 81,0 . B/4 - L09 58
.Pn &@Méﬁ.é Y o 062
__ &v. 43.9 o
o, sl T i 269 ++60

vy 2'7-1 -
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mwaas &7 ;- N m.w 23,58 E3.88-
s 5745 83,19% 8:85 = A7.88
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I:# da int 'u‘*‘,~ TRTEN :‘f ams @ gubstastial pawd of tho Ayedl amd
rosd of the iny" med ahummammmﬁam:mmw
than sacws Io must mahanm, only SMightly lowep temporaiusd conditions
gould have udded conciderably, ﬁmmmwhmm?ﬁatwmmmm e
mend of the glacievo,
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PLATE 1

_ ANDREWS GLACIER
Looking west ecross lgakelet at foot of the glacier
showing comparative appearance in 1940 end 1941.

Above: 1941 Below: 1940

Identified points and points indicated by arrows assist

visualizing alteration of the position of the peripheries

of the ice. The ice was still in a position behind Rock A
in the photograph, as it was in 1940. ijeasurement from
K1t was done toward the ice on an oblique angle.
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PIATE II A

LOOKING SOUTH.ACROSS FRONT OF ANDREWS GLACIER
Avove: 19U41 " Below: 1940

Comparable points are identified. The extreme
front of the ice in 1940 is visible in the lower
photograph. This point is just in the field of
the upper photograph, but the ice was considerably
behind this point.

Note that the mud delta built up considerably
in 1941, as the ice moved back end dumped its
silt and flour burden on the 0ld delta.




PLATE II B ROCPE/q1 17 A~ Pso

(S8 ’
(N

ANDREIS GLACIER
Looking south across snout of glacier.

Above: 1941 Below: 1940

Points are jdentified, overlapping with Plate 1I A.

By referring the edge of the ice to the right of Rock
wp® 4o identified or jdentifiable points, it is possible
to ses shrinkage along the south edge of the ice.
Although the 1941 photo was made farther to the left,
the ice front is not visible to the left of Rock "D,

as was the case in 1940.
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PLATE III A

AFDREHS GILACIER
Looking morth from Station X' to north edge of ice.

Above: 1941 Below: 1940

Sﬁnilar points are jdentified. Relation of ice
front to Rock C is indicated in each case by
arrow at left edge of photograph.

——
?’:':'v‘-.‘-’tﬁ
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PLATE 111 B

- : o ANDREWS GLACIER

Views of the ice front, looking northerly.
Above: 1941 ' Below: 1940
By comparision of relation of ice front to
Rock "A", one gets an impression of shrinkage
from 1940 to 1941. : :

Ice Cone shown closeup in Plate V is indicated
Yy arrow in 1941 photograph, above,
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ANDRFWS GLACIER
Left: 1941 Below: 1940

View of south edge of glacier, with
jdentifiable points marked, showing
comparetive appearance. .

Comparision must take into account
new snow lying along edges of the
glacier in 1941, Black dotted line
indicates 1940 position on 1941
photogreph. Red dotted line indi-
cates actual position of ice pere-
phery in 1941,
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PLATE V

...

ICE CONE ON ANDRENS GLACIER

Location of this ice cone is indicated
by arrow in Plate IIIB.



Above: 1941 : Bolowsr 1940

looking down over smout of glacier %o raud delta.
Note the increase of ablation material covering
the lower portion of the ice in 1941.

Shrinkage of ice front from Rock “CY in this
photo is guite noticable in 1941,

EWD Rocis /Y] MAPIS



