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ANDREVS GLACIER FROM LOCH VALE
August, 13092
Photograph, Courtesy Roy G. Coffin
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1939 GLACIER STUDIES
ROCKY MOUNTAIN NATTONAL PARK

Tnitiated in 1932, amual glacier surveys have been made in Rocky
Mountain Nationsl Park through the year 1939, with the exception of the
glacier year 1935-36, when personnel was not available to conduct the
studies, The 1937 survey was reported as comparative for <bhe two-year
period from 1935~37s

Androws and Tyndall Glaciers lend themselves to a single-day trip
for measurement, and represem. the two types of small ice bodies present
in the park: Andrews is a miniature velley glacier, while Tyndall now
ig little more than a steep icebank, perhaps classifiable as a "cliff®
glaciere

Yethod of jeasurement

Measurements made are not precise from a mathematical standpoint,
being made without’benefit of instrumentation, but are consistent in that
the same method is employed each year, yieldingrcomparable results. Tape-
line measurements along ground slope are made from fixed points directly
in front of the glacier terminus, with measurement figures recording the
distance from the fixed point to the nearest "ice". In years of greater
snowfall, persistent snow overlay on the glacier snout makes accurate de-
termination of the actual ice front impossible, in which case the measure~
ment reflects the advance of the solid overlay toward the fixed station.

1. Andrews Glacier

At Andrews Glacier, two measurements are now made, the second line
of measurement having been stablished in 1938.

The original line of measurement is-along the soutlwest corner of
the glacier lake from a rock at the edge of the water, marked in large
white cross as Station X! This station is 44! 7" from.a large fixed
poulder which has a conspicuous white cross marked X", as:a reference
point for location and determination of stability of Station X's When the
lake is full, the near line from Station X' to nearest ice w1l extend
across the surface :of the water. In 1937, low level of the iake made
it posslble to measyre along bare ground, but in 1938 and. 1989, higher
water. filled the depression within the normal lakeshore, go that the tape-
line was stretched across the waterts surfacee

The second line of measurement established in‘'1938 extends from a
large boulder which apparently shows no:. signs.of mstablllty, although
the solid ice is against it~ and "fiows" past it to form the northern
edge of the ice front.of the’iglacier. Directly east of a fixed point
on the face of this Boulder, Station "', in line with the center of
the -outlet of the glacier lake, it is possible to extend a tapeline
along the down-slopmg ‘surface of the ice to an easily determined "snout",
so that a figure uninfluenced by pers:.stent ‘snow. overlay. may be obtained,
0f cousse, should marked airavlce, accompanied ‘by powerful. thrust of the
ice front occur, movement of the .rock on which’ Station XUt is located

might result, affecting the accuracy of the figures for comparisone
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However, results obtained in 1959, by comparison with 1938 measurement
at this point, convince the writer that this figure is a better index to
the true condition of the ice volume than the figures obtained at the
south edge of the glacier where less melting of snow takes place, and ex-
aggerated limits of advance and recession have been recorded during the
years over which theglacier studies have extended, because of snow overlaye

2, Tyndall Glacier

As in 1938, the triangle of stations on the frontal moraine ridge
remained stable, after having shown some shifting between 1935 and 1937,
for which corrections were made in the 1937 survey reporte Two lines of
measurement were followed in 1939, along the seme lines used in 1938,
when a distinct lobe extended forward of the main body of the glacier
on the northeast cornsre One line was from Station X', the fixed point
for measurement, northwesterly to the nearest "ice", the other in a
direct line westward to the nearest clear ice on the direct front of the
main body of the glacier. Since past figures have been based on nearest
jce from station X', witlout any indication of direction of the line of
measurement, the comparison with past-years! figures is made by use of
the nearest ice-figuré for 1939. A second comparison on the direct-west
line is also included as a more stable figure for the main body of the
glacier, since the lobe to the northeast of the glacier may be largely
compacted "slide" off of the ice surfaces Of course, in view of stagnant
ice underlying the rock-strewn basin between the frontal moraine and the
visible ice front, no figire is strictly accurate as an indicator of posi-
tion of the actual terminus of the glacier.

1939 Glacier Survey Party

Park personnel of the survey consisted of Park Ranger Ernest
Ko Field and Park Naturalist Raymond Greghs; who made the actual measure-
mentse Accompanying on the trip wss a group of 14 hikers who were invited
by public announcement to accompany. the glacier survey partye The following
were in the group: Misses Enda Mills and Helen Clatworthy of Estes Park,
Colo.; Messrs. Alex Ham, Allen Cook, and Willard Schlotter, of St. Louis
Moej Mrse. David O. White, of Columbus, Ohio; Mr. Phailmetzger, and daughter
Helen, Of Neward, New Jersey; Mr. and Mrs. John Rowell and Mro Walter Sel=-
burg, of Bloomington, Ill.3 Mri George Drew, of Boulder, Colo.; Miss Jan
Smithy and Mr, Robert peterson, of Cheyenne, Wyominge

Weather

The trip was made on September 13, 1939, which opened clear, with
cloudiness increasing both from the east and from the west, so that skies
were almost completely overcast by 11300 ame Showers, interspersed with
intervals in which skies broke sufficiently to allow occasional spreads
of sunshine, occurred from 1 peme until about 4330 pem. One of the
most spectacular rainbows observed by the writer since coming to this park
was observed over Tyndall Gorge at about 1330 pem., and was photographed
in color from a point directly .above Tyndall Glaciere
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The Neasurenents
le. Andrews Glacier

A study of 1938 photographs made on the scene in 1939, verified the
evident shrinkage in-Andrews Glacier from the 1938 advance, which, on the
basis of measurement along the south edge, was the most forward position
assumed since measurements were begun in:1932. The entire south edge of
the glacier showed shrinkage from the lateral "moraine®, slidey or neva-
tion ridge, as may be the proper termo Lateral collection areas likewlse
were less extensive on both sides of the glaciere The "aprons" along the
sides of the lake, and continuous with the glacier body at its front, had
shrunk considerably from the 1938 conditione Again, the delta in front
of the ice at the west end of the lake was in evidence, although higher
water level, and more advanced position of ice front made it less extensive

than was the case in 1937. This' delta was completely covered by ice and
~-water 'in 1938, when the glacier front extended into the lakeo

e

ANDREWS GLACIER

,Meésufementa and cbmpanispn“with preVious'measurementsﬁare as follows:

. Station XY %o Jce ’ Station g™t to Ice Fronmt
1939 921

1938 321 &» 1939 R31

1037 g6t 10" 1938 4! 11

-1935 661 ' :
1934 138t . : : Apparent recession, 1938-~1939
1933 . . 58t 10", . on north front 25! 11"

1982 . 481 M.

. Apperent recession;'1958.ﬁof1959
on-south fronts  58' 9"

i ——

Cumulative recession since 1932; 43! 5"

Average apparent recession, 1938 to 1939: 4Rt 10
(average of X'~Ice and X"'-Ice Front figures)



Re Tyndall Glacier

The lobe at the north-
east corner of the glacier
front was visibly more -dis-
tant from .Station X', the

- point .of measurement than in

, S T, . 1938, probably dueto dissi-
R 8 / - 5%y, ‘pation of overlay more than
B --_e;;,‘_e to any other: factor. Over

F""HEIBQSI& //0..‘7 /"(” C e

much of the area which was
covered by this"lobe" in 1938, a
heavy cover of debris was strewn,

o 2 & S : making it difficult to determine a
. 3%~ - -'-ﬁ‘,\ F’”f_" /”"”-W'b}_-"' o proper point for measurement from
l?m By _ ‘Station X' to nearest icee. By care-

ful selection, the nearest clear
blue ice which seemed to continue
unbroken among tbe debris to the
mass of the glacier was chosen, and
TYNDALL GLACIER wag found to be 105t 4" distant,

Measurement along a direct line westward, used as the closest ice
in 1957-, and re-measured for comparison in 1938, showed a distance of
1521 in 1939, as compared with 105t in 1938, and 201*' 11" in 1937, The
point measured was the clear and continmuous front, more evident from
overlain stagnant ice at this sector .than along the north edge of the
glacier front, where closest-ice measure figure was recorded as outlined
abovee

Interestlng sidelights were recorded during the measurements at
the front of Tyndall Glaciers . An old ear-flap cap, a shoe, and bits
of canvas, as well as bones which probably those of a pack-animal,
were -found wedged between solid ice and heavy boulders.near. the north

" edge of the ice some fifty to seventy-five feet west of the north edge
of the ice front., These probably are bits of the pack lost by the

' ._-prospector, Chitwood, whose remains are buried near the head of the -

" glacier. Chitwood perished on the Continental Divide above ‘the glacier
in the autumn of 1920, probably -on about October 12 or 13; dur:mg a -
blizzard.: His two- horses, tailed together, fell over the cl:.ff and
the. pack 6f one of the animals was strewn down.over the face of the -
glacier along the north edges . Fragments of this pack and its contents
‘have been found along ‘bhe glac:.er periodically for the past 19 yea.rs.

Wa.ter melting out and running off in surface gtreams along the
central and northern part of the glacier form a distinct stream that -
wanders ‘ground through the rough rock debris in the frontal basin,
finally turning back westward and southward to flow into a melted
basin under the front of the ice near the south edge of the main body
of the glacier. In a sense, the water runs away from the glacier,
turns, and comes back to run under it, later to drain off and dis-
appear as percolating water beneath the large frontal moraine. At
the point where this water flows under the ice edge (illustrated)
there is the best ablation front ‘seen by the writer on any of the
small glaciers in this parke
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Several ice tables were found along the north edge of the glacier,
where the sun falls upon the ice for a longer period of the day than at
the south side, against the abrupt walls.

The bergschrund at the head of the glacier, which did not open
noticeably in 1938, was about identical with its 1937 condition, as shown
in the accompanfing illustrations.

Measurements and comparisons with previous figures for Tyndall
Glacier are as followss

Station X! to Nearest Jce Station X! To West
1939 105t 4» 1939 152t
1938 621 4n 1938 105!
1937 201 11n 1937 <01y 11
1935 38t g@n
1934 qRt -Gn Apparent recession on line
1953 631 4n to west of Station X', 1938
1952 301 3w to 1939: 47"
- . Cumulative recession, 1937-38:
Apparent recession on line from (apparent advance of :49% 11%),

Station X! to nearest ice, 1938

to 1939: 431

 Cumlative recession, 1952-1959-
751 1n

Average recession, 1938 to 1939; 45!

An error in use of an @ncorrected figure from 1937 in the 1938 report

makes the 1938 glacier report in error on the figure of apparent advance
recorded for that year. It was stated in that report that .advance for 1938-
1937 was 134! 5", A correction of 5! 2" in 1937, to compensate for shifting
of Station X' was not taken into account through error in using a measure-
ment of 1 961 9" from X! to nearest’ ice in 1937 instead of 201t 11", the
correct figure after allowing for the advance of the boulder on which
Station X' is locatedes Thus, the proper apparent advance figure is 139' 7",
and previous report should be: correcteds The 1939 recession.figure is -
based upon the correct measured distance from X' to nearest ice in 1938,
and.needs no correctione :

atum end.Precipitat

: On the next page, a table of figures showing mean temperature, depth
and water content of snow, and total precipitation are presented. These

figures are given for the two Cooperative QObserver stations at Estes Park
and Grand Lake, and an average figure is computeds Drift from prevailing
westerly winds no doubt contributes greatly to glacier accumilation, and

thus west-glope figures bear as much, or more, upon glacier recession or

advance as east-slope figures, Comparisons of average figures from 1935

to 1939 is included below the compiled table for 1938 to 1939,
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PRECIPITATION

HORTH AVERLGE

Qctober 1938 G.L. +18
E.P. «37
AV, «£8
Noveuber Gelia 234 . 158 <20 1.20
E.P. 2340 -9yt 77 77
Av. 24,8 : 1250 -8 .38
Decewber Gakia 17.0 44 2.6 2469
EeP. 27.5 20 B/4% .40 2440
kv, 22.3 525" 2.54 2254
Jumizry 1939 GoL. 15.8 254" 1.83 1485
E.P. £5.4 8Ew .39 5D
av. 20.8 17% 1.11 1.11
February - Gabe i8.8 1g9% 1.2 1.27

- E.P 18.4 7 3/4" .80 .80
FIV' - 17 .6 153" . 1. E E 1.05 .

Harch GaoLe £6.1 13% 1.11 1.9
E.P. 31l.2 125m .37 87
AV, 28.6 12 3/40 38 1.13
April GoLe 38.1 4n 47 .88

E.P. 39.7 11 .83 .83
AV 3843 % 58 .78

Hay Gole . 48.0 in -0 Le22
EvPs 49.3 ov .00 1.85
iV, 47.1 e .10 1.5%

Juﬁe G-IJ: 4805 " --- -54 .

AVe 54.1 16

July Gakia 57.5 1.48
Eo .’? . 65 00 '56

AV - . €2.1 . 82

August Golia 3.1 1.16
Eu? 60.5 1.68

Ev. 56.8 1.4¢

Septenber G.L. 51.5 ¥
EuP: 56.4 ohd

_ Av. 5343 55

For Glecier Yeer(G.L. 35.7 1213 8.69 14.21
1938~33 (2.7, 47,2 730 G.31 12400
{&w. %8.9 g7EH 7.60 13.10

For :Glazcier year

1957-8 Av. 9.4 115.20% 11.56 21.86
Por Glacier yesr ’

13567 Av. 87.5 93.197 5465 17.22
For Glacier year :

18350 iy, 40.7 £0.00" 7e1lL 18,16
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o _ ANDREWS GLACIFR o
. Photogzraph made in August, 1909, showing vastly
- larger size of this icefisld thirty years ago. -
Compare with photograph in regular. plates in this
pori. . Phobtograph by courtssy ol Prof. Roy G. )
fin, geology depertment, Colorado State Collegs,
who made the picture in 1909. '




ANDREWS GLACIER |
Looking west across lake &t fool of glacier, .. )
showing comparative appearence in 1938 and 19%9. °

Above: 1938 Below: 1939

Identified points assist visualization of the .
alteration of the position of the glacier front.




39 -2 2

LOOKING SOUTH ACROSS THE FRONT OF ANDREWS

Above: 1938 photograph, showing advance

along the ¢ nter and south edge of the ice
front. Note that point D, a large rock, is
almost completely surrounded amnd imbedded in
the ice.

Below: 1939 photograph, showing melting. Small
isolated fragment of "apron" remains at water's
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ANDREWS GIACIER
Looking north from Station X' to north edge
of ice front. Above, 1938; below, 1939.

Dotted-line overlay in 1939 photograph indi-
cates eztent of shrinkasge. Messurement showed
this recession to be 25' 11".

Location of StationX"! is indicated en 1938
photograph above, with line of measurement.
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ANDREWS GLACIER

Left: View of south edge of
Andrews Glacier in 1938, Note
position of the "ice apron" along
the south margin of the lake in
front of the glacier, Identified
points are repeated in the 1939
photograph, to give a comparative
idea of shrinkage along the mouth
side and front of the glacier.

Below: Comparable view, made im
1939. " Dotted-line overlasy indi-
cates 1938 position of ice edge.
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LOOKING DOWN ANDREWS GLACIER

Aboves 1938  Below: 1939

Little difference in position of the north
edge of the ice is evident, although it ap-
pears from comparision of identifiable
accretion lines in the ice that the 1939
snow cover extends lower than that in 1938,
Dissipation of the glacier front is clearly
shown by comparision of the two photographs.




Apove:

Below:

EEAD OF TYNDALL GLACIER

In 1938, the bergschrund did not open.

The bergschrund was opened with a maximum
gape of some 15 feet in 1939. Comparison

of the line of contact of the glacier with
the hesdwall shows noticeable, but not

great meltage in 1939, as compared with 1938.

29mP 16
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LOCKING DOWN TYNDALL GLACIER

Above, 1938, below, 1939.

Photographs made from sazme point on headwall above
glacier. In upper photo, notice the extended "lobe"
at center, which was measured front in 193%. Lower
photo shows meltage of this forward portion, with
resultant heavy debris cover over the same area.
Greater surface stream activity is evident below.




RIGHT:

North edge of Tyndall Glacier:
showing "“tongue" extending for-
ward toward Station X' in 193%.
Identiafiable rocks are indiczted
with czpitsl letters, Same rocks
are identified on the 1939 photo-
graph below,

LEFT:

North edge of Tyndall Glacier in
193%39. Note shrinkage by melting
of the "tongue" so pronounced in
1938, as indicated by comparison
of rocks A,B,C, znd D. Comnare
the upper right edge of the ice,
end less noticeeble shrinkage is
evident, where snow overlay play-
ed a minor part in the apparent
condition of the glacier.



South edge of Tyndall Glacier in
1938, showing "tke funnel" and con-
dition of the glacier front (lower
left corner). -

LEFT:
Two views, forming vertical panorama,
showing condition of Tyndall Glacier
from same position as in the photo-
graph above. General wasting along
the glacier edge is evident, and .
disappearance of the extended front
"1obe" (lower left of lower photo)
is visible.




South "Wing", Tyndall Glacier
Above: 1938 photograph.
Left: 1939 photograph.

Principal difference noted
on this well-shaded icebank to
the south, separated from the
main body of the glacier, is in
the melting of the overlay, and
increase of slide and ablation
debris along the bottom edge of
the ice.
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ICE TABLE

At the foot of Tyndall
Glacier, 1939. With heavy
snow overlay in 1938, such
phenomena were not noted,
although they were frequent
in 1939, when much exposed
surface debris made condi-
tions ideal for their for-
mation.

" SyouT

Abrupt front of Tyndall
Glacier along the south
edge of the main body of
the glacier. Distinct
blue glacier ice was ex-
posed with under-melting
creating a frontal cavity
similar to "ice caves"

at the terminus of large
glaciers,

Surface Strezm

Falling over the “snout"
of Tyndall Glacier shown
in the middle photograph.
A stream flowing from the
north edge of the glacier
front made a semi-circle
through the debris in
front of the glacier, and
flowed under tnis ice
front, later percolating
from the pool under the
shadow of the ice front
visible in this photograph.
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