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The St. Elias Mountains rise from sea level to
approximately 6,000 meters above sea level at Mt.
Logan. They support extensive ice fields that are
drained by large valley glaciers, such as the
Kaskawulsh Glacier (Flowers et al., 2014). The
Kaskawulsh Glacier flows northeast for
approximately 70 kilometers as seen in Figure 2.
The terminus of the glacier is divided into two
lobes by a prominent forested bedrock hill.
Meltwater from the glacier’s east lobe drains into
the Gulf of Alaska via the Kaskawulsh River while
meltwater from the west lobe flows into Kluane
Lake and ultimately the Bering Sea via the Slims
River (Foy et al., 2011).

Data Sources and Processing
Phase I required the use of satellite imagery
collected from the United States Geological Survey
in Level 1 GeoTIFF Format for the years 1956
through 2017. Historical photographs were
collected from the website “Mountain Legacy”
where significant points were determined and
relayed onto Figure 1 to depict the terminus extent
for the year 1900.
Phase II required the collection of DEM’s from the
Polar Geospatial Centre ArcticDEM and Canadian
Digital Elevation Data (CDED) from the
Government of Canada. Lidar data which was
collected in 2007 by the Laboratory of Cryospheric
Research at the University of Ottawa was integrated
into ArcMap in order to be analyzed.
Data Analysis
Satellite imagery from Phase I were introduced into
Esri’s ArcGIS 10.3 where all images were projected
into UTM NAD 1983, 7N. Imagery with missing
data were then combined using the Mosaic tool in
order to ensure clear images of the glacier. Lines
were then created along the extent of the terminus
for each year, and then transformed into polygons to
determine the area of the terminus as depicted in
Figure 4.

Figure 1. Terminus of the Kaskawulsh Glacier from
the year 1900 to 2017. Created using Esri’s ArcGIS
10.3.

Phase II data were introduced into ArcMap 10.3
where they were categorized and clipped to the
approximate extent of the glacier. Next, using the
Interpolate Line Tool, elevation data was collected
at 5 meter intervals starting at the terminus of the
glacier along three separate lateral lines and 3
separate cross sections of the glacier as seen in
Figures 5 and 6.
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Methodology

Figure 4 represents the change in the area of the
terminus. This figure depicts a change of -0.13
km2 per year since 1900. Changes can be seen not
only in the area of the terminus but also the
thickness of the glacier as seen in Phase II.
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Phase II
After analyzing Figures 2, 5, and 6 it is evident
that the Kaskawulsh Glacier has decreased in
elevation from the year 1999 to 2017. Elevation
lost is greatest near the terminus of the glacier as
clearly seen on Figures 2 and 6 where nearly 60 to
200m of ice is lost depending on the specific
location of the terminus. Figure 5 represents
change along the center arm of the glacier where
again, the greatest decrease is seen by the terminus
and decreases as the accumulation zone is
reached.
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Figure 3. Historical photography depicting physical change for the terminus of the Kaskawulsh Glacier from
the year 1900 (A) to 2012 (B). Retrieved from the Mountain Legacy Project (2017).
the Donjek Range, St. Elias Mountains. Arctic. Vol. 67. Pg. 22-34.
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Figure 5. Elevation (m) over distance (m) for the
Centre arm (pink, Fig. 2) of the Kaskawulsh
Glacier. Created using Excel, 2011.
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Phase I
After analyzing Figures 1, 3, and 4 it is evident that
the terminus of the Kaskawulsh Glacier has
undergone extensive change from 1900 to 2017 as a
total of 26 extents of the glacier from 1717 (The
Little Ice Age) to 2017 are depicted in Figure 1.
Figure 3 illustrates two images from the Mountain
Legacy Project depicting the extent of the terminus
from the year 1900 (A) and 2012 (B). Image B
illustrates a change in the thickness of the terminus,
the growth of a proglacial lake, as well as the
change in length for another glacier in the
background of the image.
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Figure 4. Decrease in area (km2) of the
Kaskawulsh Glacier terminus from the year 1900
to 2017. Created using Excel, 2011.

Results

Figure 2. Difference map between CDED 1999
DEM and ArcticDEM 2017 data for the
Kaskawulsh Glacier. Created using Esri’s ArcGIS
10.3
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Figure 6. Elevation (m) over distance (m) for
Cross section A (dark purple, Fig. 2) of the
Kaskawulsh Glacier. Created using Excel, 2011.

Conclusion
Phase I depicted a decreasing trend of 0.13 km2 per
year in regards to area for terminus of the
Kaskawulsh Glacier. The maximum extent of the
terminus was in the year 1717, during the time of
the Little Ice Age. As time has progressed and
warming increased, the terminus of the
Kaskawulsh has slowly receded.
This decreasing trend is further illustrated in Phase
II where the greatest lost in elevation is found near
the terminus of the glacier as seen in Figures 2, 5,
and 6. The greatest lost of elevation (<200m)
within the terminus is located near the large
proglacial lake which has the ability to melt the ice
more quickly than air.

