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UNITED STATES | |
DEPARTMENT OF THE INTERIOR

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

Octoher 27, 1942

Dr, Francois E. Matthes, .
Chairman, Committee on Glaciers,
U. Se. Geoldgical Survey, -

" Washington, D. C.

Dear Dr, Mattes:

Enclosed is a copy of the 1942 report on Andrews
and Ty_ndall glaciers in Rocky Mountain National Park.

Tn general, the survey indicates increment of the
glaciers, following a year of extremely heavy winter
precipitation and relatively low temperatures. The
photographs in the plates will be helpful in estimating
" the condition of these small glaciers.

The writer is leaving the National Park Service
~in the immediate future to enter the U. S. Naval Reserve,
so that it will fall into other hands to handle the measure-

ments in 1943, barring unanticipated early end of the war,
LK complete record of all annual surveys is being left on
hand in this office, so that my successor can continue

this work, No doubt you will receive a report for 1943
from that person sometime next fall, ' :

Yours very truly,

7 5 :(77 y
%a%ond Gregg :

Associate Park Natux_-ali st

Includes 15 plates.
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- HiR. Gregg
Park Hatwrelist
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1942 GLACIER STUDIES
ROCKY WOINTAIN NATIONAL PARK

Annual (with exception of 1936, both glaciers; and 1541, Tyn-
dall Glacier) messurements of glaciers have beed made in Rocky ioum-
tain Netional Park since 1932. Prior to that time, sporaddg: recorded
observations and moasurements &g well as rate of motion studies were
nale or undertalken. The present report fits into the series infitiated
in 1932,

In 1942, both Andrews and Tyndall glaciers wore visltted and
photo_graphed; regular measurement data was secured at both pointis.

DATE
September 16, 1942
WEATIIFR

Clear, somewhat Windy. Drifting clouds from the west rose by
noon, forming fairly heavy cloudbanks in the west, less extensive,
bt considerable toward eastern horizon, brolken and moving rapidly
overhead, By mid-afternoon, the cloudbank in the west produced
overshadowing of most of the range ahove 9,000 feet; in later after-
noon, clouds eleared somewhat without storming. No precipitation
oscdurred during the day.in the course of the glacier trip. High
wind, estimated at 40 miles per hour or'more was encountored on the
dontinentel divide, particularly frosh at the heads of the garges.

PARTY

The party was corzipdsed of Mr, C. S. Ziegler, of Chicago, Ill-
inois, and Mr. Robert Weeks, of Birminghem, Alabama, with Park
Maturalist Raymond Gregg of Rocky Mountain Naticnal Park, -

ADREYS GLACIIR

Although the photographs which illustrate the report ere mip=
leading due to clean appearance in 1941 when new snow "cleaned up™
the glacier, Andrews Glacier was in "healthier” conditiom in 1942
than was the case in the preceding year, The series of plates
give & good impression of this body of ice from a number of anglesg.
Comparable points are identified, -

Heasurcment was made along twwo lines of measurement used in
previous surveys. Simple tapeline measurement along groundslope
was taken in cach ease, directly to the nearest connécied ice,
which could be distinguished as part of the glacier proper.
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_ Ag Indicated, there was positive advance or incremsnt,

tn the méasuramnont along the line from Staticn L} athéhe south
ohore of the lakelet below the glacier, the point of noarest
ige in the glacior proper wag 155° 8% @istant from Station xef
This compares with & measurement of 212' 50 along the sens line
in 1941, an epparent advanes of 551 9w,

From Station X', at the north side of the glacier front,
a measurement of 49' 1" fram the station to nesrest ice, was
obiafned. This caperes with 54° 3" along approximately the seme
ling in 1941, or an apparent advence on the north front of the
glascier of ' 2%, In terms of rolation of frontal position %o
the general shrinkage or iacrement of the glacier, this figurs
prodably is move &isgnostic than the one obtatned a% the south
frent, measured from Station X', The ice is somewbat thinnor
and flatter at the south edge, and the overlay, protedted by
the walls -of the gorge, causes more mariked fluctuations of the
frontal position from year %o yoar,

In 1942, the "ice apron”, or snowbank swviving ovewdnter,
along the southwest shore of the lake, and blending into the
glacler fvont 2% its south edge, was as extensive as it basg
been sinee the writer beszan measurements in 1937;. end apparently

about as great as it has been since 1932,

The mud delta in fronb of the glacier inercases repidly,
and it is conceédveble that within ten or fifteen yeer's the
sedirent will meXke it possibla to walk on dry ground to tho
rock indicated as "C" on the plates looking toward the glacier,
thus setting wp = point from which direct line measurcments con
be made, eliminating the variable factor of the yresent system
of measuring. . : :

gince the reports of 1940 and 1941 used %he Station X'
Tiguie for eiting redession or advance, it is used heove; =md
the Andrews Glac¢ier is here roported as having advanced 5v gw,

TABLE OF COMPARATIVE

atation X*. to Nearcst Ice Station X't %5 Noavest Ice
p 2oL "155¢ gn 1942 - 49¢ Ir
1941 alge ge 1941 - B4t 3w
1840 170 {ost.) ) 1940 - 16* gn
1935 g9g 1939 23
1938 3¢ g 1038 45" 11n
1937 o4 iom 19387 o measuremcnt
1938 680
1954 139 _ fippayont Rdvance , 1941-42:
1933 8o 1g# ) e 2v
1938 4y A

Apparont Advance, 194)-48:

58y gw

2o



SKRTOH OF ANDREYS CLACTER

Rooke identified Wy lettars used for corresponting
rocks oppearing in photegraphs on Pl_ates I-vi-:

CTTRAL WOTES, SREWS

Ia 1942, the smow "opica“or over-winter icebank west of
- statiene X' and X'*, at the southwost cornsr of the lake, was
continunte with the body of the ghacier mt the front. .The
castermiost point roiched by tho coatinucus "epron™. was only
LA 8, ' . - g

- Piave VB introducas a view direstly toward the measured
point from Utatien X', and gives & readily determinabdle line
of mwasurcment. to wse cadh yoar, by yofercnce to the slkylins
crag thowing prominently in tho picture. Neasurement is by ex-
tonded topeline @irecdtly ecposs the water to nearest ice along,

‘ this lmﬁo

 MBasuvanent from Station X' to foe i3 generally southe
westorly from tho marked station en Roek "BY, Dus to the high
losntion of the atation on the rock (& point not far froa vaist
hoight above the dico when the otation wao eetdblished in 1938)
the line of moasurement %o the north edgo of the ico front is
aot along 6 rising groundelope toward the ice, but oven Aipplng
t6 tho point msasured fxom the elévation of the statiem, =

=5
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TYI*IDALL GIAGIER

At Tyndall Glacier, the measurement obtained in 1948 is about
. as useful ‘as that of previous years--end no more accurate, as
related to the actual condition of the gldcier.

It is evident from the photographs that there was an increment
in Tyndaell Glacier, both in the bulk.of the glacier and in the
persistenge of overlay of snow., The bergschrunds noimally opening
at the head of the glacier were negligivle in 1943, The south
"wing™ wes much greater then in either 1940 or 1941 (ir whieh latter
yeaPr no photog,raphs wore mede, but observations were made by the
party). The snow overlay at the front ’ normally debris-strewn, made
dotermination of true ice position impossible. In fact, evidence
of shifting of what would ordinarily be stable boulders im the re-
cessional terminal ridge in front of the glaecier may evidence con-
tinved dissipation of buried 1ce under this rideg,which probably is
in part acéumulation of slide metérial that originally came into
position resting cn a base of ice.

For the reasons deseribed above, the measurement figures are
nét perticularty valuable, but they are tabulated here for reference.
Snow forming & *snout" ahead of the steep~pitching, banded ice, ex-
tended quite to the paint-marks indicating Station Xi, from whieh
photographs-are made and measurements teken. This rv:lves a readmg
of G, ostensibly the most advanced position of the glacier gince
measurements were initiated im 1932. Other measurement was not made.

Measurement tables for the annual proximity of #icen to Stat:lon
X! is bere presented:

1942 ot on
1940 56 on
1939 1051 4w
1938 82¢ 4n
1937 201 11w
1935 381 6"
1934 73 5"
1935 63¢ 4n
1932 | 301 3n

Apparent Advance 1940-42:
56t O"

Series of phiotographs are presented in Plates IX to XV, to 1llus-
trate conditions at 'ryndall Glacier,

As a matter of’ note, the 1943 survey party should take elong
white paint and birush to re-mark the stations at Tyndall Glacier,
due to weathering redueing them beyond more than a year or two of
continued usefulness unless retouched,

No aketeh is included for Tyndall Glacier, since it would add
nothing to the picture presented by the photogr_aphs.

e
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E‘HMEORGLOGIGM DATA

A8 in preceding glacler reports, the date are collected fop
the east slope throuch the Estes Perk Coopsrative (bserver station;
and the Grend Lake Rarger Station Coopsrative (Qbserver station; in
addition, an avorage figura is deteymiped and presshted. Comparie-
aien is mnde with the averages for the coms_ponchng period in the
glacier year 1940-41,

TRPERATURE 490

PREGIPITATION
MONTH STATION OR MEA SHOW ‘CO'TAL
' AVIRAGE - PEMPRRATURE DEPTH 1N, PREOIP. PRECIPITATION
1941 _ ) (-;{.;m@" M _-*7,-5’-31‘!4’)
tatober W"{vpﬂféa éﬁ & 'L' an «70 1.35
L.P Lules o) 4247 1n .09 1.71
AV, 44‘ 5 l‘é‘" « 39 : 1,53
Tovemher Geolie 31.? g0 1.50 1,30
B.P. 34,9 65 o4l T W41
v, 28.5 104 .85 .85
Deecember @oLio 16.3 11n +60 »60
E.P 30,1 3 3/4" .20 .20
.Av. 24." V4 3/8" : 040 .4.0
1948
January G.L, 10.9 ig» - 1.10 1.10
E [ ] P [ ] 24. 4 8" .4‘3 ] &
Av, 17.6 13" 75 75
February Gole 12.5 26" 1.60 1,60
E.P. 17.6 295 1.49 2.49
Av, 15,1 27 /4w 1,55 1,56
March Gole 22,1 Lo 1,15 1,18
E.Po 36.8 ll,"" 0076 076
. Av. 24.4 1ain 95 98
April Golo 37.7 43" 5.89 3.88
L.P. 40.4 Am T 3,69 3.69
AV, 39,0 a5n 3,77 3,77
May Gole 44,2 090
. E.P' 4:4:.‘5 16" 1042 1.”
Av. .4 g . 1.16
E.P. 98.2 - 1,78
| AV, . 51,1 1,42
July CeLe 58.2 8,40
E.Po 614 1,98
hve 53.3 2019
August Gelie 53.8 78
£Pe -60_'.4 88
4w, 57.1 +81
Septamber CoLe 46,9 58
EoPa ' 51o4 4" 090 1068
Av, 47.9 2n o425 1.12
For GlacieT  GoL. 34.8 151" 10.30 16.66
Yew 1941-@ E.P. 40.5 123,1»‘" 9.38 16.58
Av, 87,6 127 1/6% 9,84 1B.62

=G
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Gu_qgaratim hata

1940-41 Golie 35,5 9% %= 9,89 19.4

BuPs 42,5 mi e 17.86

av, 39,0 gaf" 785 18.63
1939-40 Av, 40,2 73 1/8" 6,37 - 12,84
193839 Av, 38.8 97 in 7.60 13,10
1936=37 Ave. 87.5 93.18"  6.65 17,82
193536 ® 40,7 80,00" 7.1l 18,18

* 198556 camputed for Estes Park only, prior to ostabe
lishment of Granri Lake atation.

Fwn
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PLATES I to XV
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PLATE 1

ANDREWS GLACIER _
Looking west across lakelet at foot of the gla-
cier, showing comparative appearance, 1941 _ahd' 1942,

Above, 1941 _ Below, . 1942

Identified points assist visualizing changes in the
position of the ice fromt.




PLATE II @ 05}@5/%? rgL P10

ANDREWS GLACTER
Left: 1941 Below: 1942

View of south edge of glacier, with
identified points marked, showing
comparative appearance 1941 and 1942,

Comparision must take into account the
new snow on edges of glacier in 1941,

Plate Z~
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LOOKING SOUTH ACROSS THE FRONTAL AREA OF ANDREWS GLACIER

Comparable points are identified, Note the greatly in-
creased volume of the flanking snow "apron® along the
gouth shore of the lake, This is the most extensive
bank to survive the summer season at least since 1937
whén the present psrsomnel began the annual measurements.

Above: 1941 Below: 1942




PLATE IIIB R 06795/‘/21‘74'? /12

CLOSER VIEW OF FRONTAL AREA
ANTREWS GLACIER

Above: 1941 _ L _ Below: 1942

Comparable points are identified, using same symbols as in
Plate IIIA, where same points appear. Note the joining of
_the main body of the glacier at its south front with the
* gfiow "apron" along the southshore of the lakelet. Arrow
ifdicates point selected for tapeline measurement from
Station X',

FlaTeZL 5



ANDREWS GLACIER

Northerly from Station X! to north edge of frontal
area of the glacier. Relation of ice front to Rock

C is indicated in each case by arrow at left edge of
photograph. -

Aboves 1941 Below: 1942
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PLATE IV B

"Closeup looking north at front of Andrews Glacier
This is closely comparable to the lower photo in

Plate. IIIB of the 1941 glacier report, which latter
~item-Shows the condition from this point in 1940, -

flie IL B



ANDEEWS GLACIER

Above: 1941 _ Below: 1942

Looking from the angle of station X! along the line of measure-
" ment, to the ice front, Comparable points are jdentifieds Out—:
1ine in above photograph necessary to bring out relation of rocks
and glacier ice, due to poor photograph. - '

Note that ice cone marked by arrow in 1941 photogrsph did not
develop in 1942, at least not sufficlently to be noticeable.
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PLATE V B

7 .’;’.“ .
X!
ANDREWS GLACIER

Looking northwesterly along line of measurement to
give comparative position for photograph and measure—
ment in future surveys. Picture made from rock on

which Siation X% is established, at south shore of
lakelet. Tapeline is stretched across water to point
of nearest ice along this line. Crag on skyline aids
exact alignment.

¥ 34
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ANDREWS GLACIER
Aboves 1941 ' ' Below: 1942

Looking down over snout of glacier on mud delta
and_lakelet. Note evident increment of delta with
refersnce to rock identified as "D" in both photo~
grephs., Thls comparison is even more striking by
reference to better photograph made in 1940,
appearing as lower item in Plate VI of the 1941
glacier report. '
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PLATE VII
ANDBEWS GLACIER

Looking up the glacier from nesr the

ice front. i _

Left: 1940 photo Lower: 1942 photo
(no comparable shot possible in 1941 due
to cloudiness)

1942 photograph ev:.dently made a bit
higher up the glacier but condi tions
reflected are easily comparable by

reference to the pointed crag on the

right skyline,
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Andrews Glacier

Uppers 1940 Lower: 1942

(No comparable shot possidble in 1941 due to lowering clouds
covering glacier)

Looking down from headwall showing north edge with nivation
- ridge or "moraine®, It is of interest to note the close
similarity of conditions in 1940 and 1942
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PLATE IX

TYNDALL GLACIER
Above:, 1940 _ T _ _ Below: 1942

(No photos vossible in 1941 due to prevailing storm)

Looking southwesterly from Flattop side across bergschrund area.
Dissipation of snow overley in 1940 contrasts with condition in
1942 when the bergschrund is barely rifted and accretion bands
hardly visible, Comparable points are identified to aid in
viguelizing changes from 1940 to 1942,
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TYNDALL GLACIER

Above: 1940 Belows 1941

 (No photos available in 1941 due to prevailing storm)
Looking on glacier from headwall showing front of ice and basin
behind recessional ridge. Npte the heavy accumulation of snow
in the basin, covering the ice front adding to difftculty of
obtaining a satisfactory measurement, Points are identified to
assist in comparing the photographs.
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TYNDALL GLACIER

Left: 1940 "~ Below: 1942
- (No 1941 photos possible)

North edge of Tyndall Glacier from
Station X! point made from which tape-
line measure is made., Dotted line on
1940 photograph shows approximaiely the
measurenar t line to nearest distuing-
uishable ice; comparable line indi=-
cates position of front as measured in
1940 with reference to the snow overlay
in 1942,

Distuinguisable rocks are identified
to assist comparison of condition of the
main body of the glacier,
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PLATE XII

TUNDALL GLACIER

Left: 1940 ' " Below: 1942
(No 1941 photos possible)

1940 view is from north wall of the
gorge about half-way down from the

rim of Flattop surface. In 1942,

the comparable photo was double- _
exposed after the party had reached

the glacier, so that the photograph
below is from a different and lower
angle, but comparable points ars
identified, glving at least some idea of
the condition of the glaclier at its
south edge below and along the "funnel.®
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TYNDALL. GLACIER
Above: 1940 - Below: 1942
(No photo possible in 1941)

Looking southerly from lateral ridge north of the
glacier front. Foints indicated assist in comparison
of the larger extent of visible snow and ice in 1942, .
1942 photo.made from lower, or farther east on the north
ridge than 1940 picture.
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TYNDALL GLACIER
EM Ry ‘| Left: 1940 , Lower: 1942
- - (No photo possible in 1941)

Looking westerly up south edge of
glacier toward headwall, with dis~
o "~ .| tinctive points to give comparison

" "i_= x| of shrinkage or increase along this
. T R T, edge of the glacier. ‘This part of
the ice body is shaded much of the
day. '
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TYNDALL GLACIER
Left: 1940 "Right: 1942
(No photo possible in 1941)

Looking almost directly westward from
Station:X' over main body of the gla=
cier. The field covered joins to the
northward the field of the photographs
in Plate XIV




