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+ OBJECTIVES 

Using GPS-technology, satellite imagery 
and photographic archives we wanted to document 
historic 20th Century changes in position, mass, and 
volume of cirque Glaciers of Grand Teton National 
Park. Our chief goal is to understand climatic 
processes impacting small-volume cirque glaciers in 
continental North America. 

+ REPORT 

The Teton Range of Grand Teton National 
Park (GTNP) is home to about a dozen small-volume 
glaciers nestled in shaded east- or north-facing 
cirques, including: Falling Ice, Teton, School Room, 
Skillet, Middle Teton, Moran, Teepee, and Triple 
glacier. These glaciers date to about 4000 years B.P. 
and represent post-Pleistocene glaciation of 
northwestern Wyoming. The Grand Teton cirque 
glaciers are an important GTNP resource, drawing 
backcountry visitors each year and providing 
meltwaters to the upper Snake River Basin in August 
and September. 

From 1929 until the mid-1950's Teton 
glacier was in retreat (Reed Jr., 1964). Retreat (i.e., 
mass balance losSes) of alpine glaciers is chiefly the 
result of climate forcing, with a minor contribution 
attributed to topographic modification of climate 
(Allen, 1997). From 1954 through 1963, ice 

thickness at Teton glacier increased to the point that 
Reed Jr. (1964) forecast a probable advance by the 
late 1960's. Elder et al. ( 1994) used data from a 
single season to evaluate the accumulation gradient 
of Teton Glacier. Their preliminary results suggest 
that accumulation at the glacier is greater than 
expected from local snowfall data. Activity of other 
GTNP alpine glaciers is undocumented, and potential 
hazards and hazard assessment are unstudied. 

In July 2000, we mapped Teton Glacier and 
Schoolroom Glacier using global positioning satellite 
(GPS) receivers. Teton Glacier, located below Grand 
Teton, is the largest of the Parks cirque glaciers with 
an areal extent of nearly 310,000 square meters. 
Schoolroom is the smallest recognized glacier in the 
Teton Range and has an area of about 8800 square 
meters. Volumes are poorly constrained because of the 
absence of robust thickness data. 

GPS mapping of Teton Glacier and 
Schoolroom Glacier was only partially successful. 
Post processing using base station data from the 
Idaho National Engineering and Environmental 
Laboratory, in Idaho Falls, Idaho, provided high 
quality, one-meter ground-cell resolution data; more 
than sufficient for our study. However, residual 
snowfields mantled the snouts of both glaciers, 
hampering accurate mapping of these crucial areas. 
We also encountered problems when mapping 
adjacent to or inimediately underneath rockwalls. 
High arching rock walls corrupted our satellite arrays 
or otherwise degraded the GPS satellite signal. 

1

Conway et al.: Investigating Historic Cirque Glacier Activity in the Grand Teton

Published by Wyoming Scholars Repository, 2000



. 32 

Uncorrupted data, while of excellent quality, 
provides a less-than-complete map of the ice bodies. 
We have plans to return in the summer of 2002 to 
complete mapping using laser rangefinder 
technology slaved to a GPS receiver. The laser 
rangefinder has an effective range of 500-meters and 
can be deployed atop terminal moraines providing an 
unobstructed view of the GPS satellite array. In this 
way, we can map the interface between glacial ice 
and the rockwall without losing or degrading the 
satellite signal. 

Our efforts to use Landsat -7 Thematic 
Mapper images to differentiate glacial ice from 
surrounding snowfields was largely successful. 
However, ground-cell resolution of the Landsat TM 
data is a bit coarse at 25-meters. We are currently 
trying to merge this data with higher resolution 
ground-cell data to better resolve ice boundaries. 
Reseating photographic sites established in 1964 
(Reed Jr., 1964) yielded photographs that can be 
compared with existing photographic archives to 
quantify positional changes in the snout. 

Detailed hazard evaluation is incomplete. 
Precursory examinations at Teton and Schoolroom 
Glaciers reveal that hazards that exist are confined to 
the cirque proper and include: local ice or snow 
collapse, hidden crevasses, and rockfall from 
surrounding rockwalls. Glaciers whose snouts extend 
to the lower lip of the cirque, such as Falling Ice and 
Triple Glacier, are potential ice collapse sites that 
could impact areas downslope of the cirque. 
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