














6. Illecillewaet Glacier

This glacier which is located in the west side of the main divide of the Selkirks
is three miles south of Glacier, on the Canadian Pacific Railway. It is the source
of one of the main tributaries of the Columbia River. The glacier proper has an
area of about nine square miles.

Records on the Illecillewaet date back to 1887 having been kept more or less
continually since that date by members of the Alpine Club of Canada. Large alders
growing near the toe in 1887 indicated that the glacier had been in this maximum
position for many years. Since then the recession has been rapid but appears to
be retarding since 1931. The average annual rate of retreat was 28 feet from 1898
to 1905, 83 feet from 1905 to 1911, 134 feet from 1911 to 1931 and 43 feet from
1931 to 1945. The average annual recession for the years 1945-1947 was 55 feet.

Observer — W. P. Harland.
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7. Victoria Glacier )

The Victoria Glacier originates in Abbot Pass and is fed by snow and ice aval-
anching from the cliffs and hanging glaciers of Mounts Victoria and Lefroy. Its
tongue lies in the valley of lake Louise at an altitude of about 6.000 feet, being
bur_xe;l under a mass of morainal material which makes observations of its tl‘ll(‘:
{)losmon very zliffiigult15 It fhas Ibeen under intermittent observation since 1898

1e average rate of retreat for the period 1898-1912 being 18 p ; for
1945-1947 the rate was 83 feet. ¥ 898-1912 being 18 feet per year; for
Observer — W. T'. McFarlane, Senior Engineer, Calgary.
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8. Peyto Glacier

The Peyto glacier flows from the Wapta Icefield, the extent of which is about
40 square miles and general elevation 9.000 feet. It is the source of the Mistaya
River. It was first photographed in 1897 and measurements were made in 1933
and at intervals thereafter. The average yearly recession since 1897has been estima-
ted at 42 feet, varying from 21 feet per year for the period 1897-1933 to 138 feet
per year for the period 1939-1942. For the period 1945-1947 the recession averaged
45 feet per year and the rate of flow was 70 feet per year.

Observer — W. T. McFarlane.
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9. Freshfield Glacier

This glacier belongs to the Freshfield Icefield which is situated on the Contin-
ental Divide between tributaries of the North Saskatchewan and Columbia Rivers,
its drainage being principally to the Saskatchewan. The icefield has an area of
about 22 square miles and the trunk glacier has a length of about nine miles dischar-
ging through a deep, narrow valley. It forms the headwater of the Howse River.

The glacier is easy of access, fairly smooth and ideal for purposes of record.
Records, consisting either of photographs or measurements, are available dating
back to 1902. The total recession since 1902 is 3,525 feet, an average of 80 feet
per year for 45 years; during the last 25 years the recession averaged 104 feet per
year. Observations by the Bureau were undertaken in 1947.

Observer — W. 'L. McFarlane.
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10. Saskatchewan Glacier

This glacier has its source in the Columbia Icefields and forms one of the head-
waters of the North Saskatchewan River. The surface of the glacier is very rough
and its toe is irregular. Surveys to record its recession began in 19435, no previous
observations being known. During the two-year period 1945-1947 the total reces-
sion was about 250 feet.

Observer — W. T. McFarlane.
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11. Athabaska Glacier

The Athabaska Glacier, also having its source in the Columbia Icefields, is consi-
dered to be excellent for observation purposes being fairly smooth and having a
well defined toe. It is readily accessible from the Banff-Jasper Highway about
80 miles north of Lake Louise. Prior to the surveys covering both recession and
flow which began in 1945, no records are known. The amount of recession for the
two years was very irregular at different points of measurement varying from 50
to 220 feet. The rate of ice flow averaged 63.5 feet per year for the two years.

Observer — W. T. McFarlane.
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12. Angel Glacier

The Angel Glacier, which is at the base of Mount Xdith Cavell in Jasper National
Park, is more or less isolated and does not belong to any perticular icefield. It
was placed under observation in 1945 but is now not considered to be of value for
record purposes as the tongue is not now connected to the upper glacier and the
toe is completely covered with rock and difficult to locate. The amount of recession
1945 to 1947 varied from 40 to 200 feet.

Observer — W. I'. McFarlane.
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13. Yoho Glacier

1his glacier is the largest southern outflow from the Wapta Icefield and is
located about 20 miles from Yoho Station on the Canadian Pacific Railway. It
is the source of the Yoho River. When first discovered it presented a magnificent
ice-fall which for many years attracted visitors. It was placed under observation
by members of the Canadian Alpine Club in 1901 and intermittent records were
kept until 1931. It was inspected in 1945 but was found to have retreated up the
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valley until it is now a hanging glacier unsuitable for recording purposes ; previous
reference points could not be located. From the Alpine Club records the annual
rates of recession were 1901-1904, 37 feet: 1906-1918, 83 feet; 1918-1981, 46 feet.
The average rate of forward movement of the ice was 103 feet per year as observed
for ten individual years between 1906 and 1918.

Observer — W. T. McFarlane.

No 13
14. Lyell Glacier

This glacier forms part of the Lyell Icefield on the Continental divide and is
approached from the Banff-Jasper Highway about 60 miles north of Lake Louise.
It was inspected in September 1947, photographs taken and a reference base line
established; however it is not regarded as well suited for observation purposes
owing to its steep forefoot. It has apparently receded rapidly in recent years.

Observer — W. I'. McFarlane.

Ne 14

A weighted average for all the years of record prior to 1945 on ten of the above
listed glaciers for which records are available for 1945-1947 shows a recession of
88.2 feet as compared with 88.6 feet for the period 1945-1947. This would indicate
that the general rate of recession has accelerated during recent years. There are
not sufficient data to draw conclusions in regard to variations in rate of flow.

Conclusion

It is generally agreed that the recession of our glaciers has been caused by a
gradual long-term change in climatic conditions, primarily a slight increase in annual
mean temperature; probably there was also been a lower rate of precipitation in
the mountains and longer periods of sunshine. It is everywhere evident that, in
former times, glaciers were of much greater extent than at present and that there
has been a decrease and shrinkage for many years. Annual district variations in
temperature, precipitation and sunshine determine if an individual glacier will
advance or retreat over a short period of years and these same forces acting over
longer periods of time determine the long-term trend. On individual glaciers the
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Source of the Glacier White Mantle Range. — IKnight Inlet B.C,



Summary of Observations

Glacier

—

o

'

Cr

COAST RANGE

. Sentinel

. Helmet — West Tongue

East Tongue

. Franklin

SELKIRK RANGE

. Kokanee — Coffee Creek

— Joker Creek

6. Illecillewaet
ROCKY MOUNTAIN RANGE
7. Victoria
8. Peylo
9. Freshfield
10. Saskalchewan
11. Athabaska
12. Angel
13. Yoho
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Period of
Record

1935 - 1936
1936 - 1945
1945 - 1947

1935 - 1936
1936 - 1945
1945 - 1947
1935 - 1936
1945 - 1947

1927 - 1934
1934 - 1945
1945 - 1947

1923 - 1945
1945 - 1947

1923 - 1943
1945 - 1947

1898 - 1905
1905 - 1911
1911 - 1931
1931 - 1945
1945 - 1947

1898 - 1903
1907 - 1912
19435 - 1947

1897 - 1933
1933 - 1936
1936 - 1939
1939 - 1942
1942 - 1945
1945 - 1947

1902 - 1922
1922 - 1937
1937 - 1947
1945 - 1947
1945 - 1947
1945 - 1947
1901 - 1904

1906 - 1918
1918 - 1931

Annual Rate Annual Rate

of recession
Feet

240
90
70

85
36
50
112

221
270
292

120
93

60
56

28
83
134
43
55

17
19
33

79
117
133

77
45

95
87
137

135
120
37

33
46

of Forward
Movement Feet

10 (1946-47)

14 (1946-47)

147 (1900)

159

103



rate of change may be affected by conditions of the valley such as steepness of the
slope, width of tongue and amount of moraine covering. It is expected that the
systematic observations now being made annually by the Bureau will yield data
which will be invaluable for studies co-relating weather and climatic conditions
with glacial phenomena.

As glacial run-off constitutés an important part of the flow of many of our
rivers, the effect of glacial recession on stream flow is of primary importance to the
Bureau.

The measurement of glacial streams in close proximity to the glaciers of origin
is usually not practicable owing to poor channel conditions in moraine material and
would be of little value owing to the extremely capricious flow. On the lower rea-
ches of stream largely of glacial origin more satisfactory records can be secured and
these may be compared with those obtained on non-glacial streams. When suffi-
cient data have been accumulated, studies will be undertaken in respect to the effect
of glacial recession on stream flow, although these will be complicated by the many
factors involved.

Description of Photographs

Glacier Photographer Date Description
1. Sentinel P.W. Strilaeff Aug. 27, 1946 From a distance
2. Sphinx » Aug. 27. 1946 » »
3. Helmet » Aug. 28, 1946 Right side of west
tongue
4. Franklin A.V. Gallon Sept. 12, 1947 From « C » marker
5. Kokanee W.P. Harland Sept. 9,1945 From «A» reference
point Joker Creek tongue on tight.
6. Illecillewaet » Sept. 19, 1945 From reference point
« W
7. Victoria W.T. McFarlane  Aug. 16, 1946 Toe showing moraine
‘ covering
8. Peyto » Aug. 19, 1946 From reference point
9. Freshfield » Sept. 12, 1947 From edge of timber
10. Saskatchewan » Aug. 23, 1946 From mountain side
11. Athabaska » Aug. 26, 1946 From Wilcox Mountain
12. Angel » Aug. 26, 1946 Toe from below
13. Yoho » Aug. 20, 1945 Toe from below
14. Lyell » Sept. 11, 1947 General view



