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Figure 6. Oblique view of Fred Burr outlet glacier on  west side of the range. Figure 7. Oblique view of Racetrack Glacier on east side of the range. 

Figure 3 . Reconstructed glacier surface and profile of ice cap. Ice divide is just west of the topographic divide. 

Reconstructed Glacier Profile

Figure 4. Map view of ice cap and outlet glaciers. Arrows indicate areas where the ice cap was gaining ice 
and where outflow glaciers drained the ice cap.

Figure 1. Compilation map 
of glacier basal flow line, 
moraine crests, ice surface 
trimlines, and glacial 
trough shape on east side 
of the range . 

Introduction:
During the Last Glacial Maximum (~20,000 years 
ago), glaciers sculpted mountain ranges across 
the western US. When they receded, they left 
traces of their presence: moraines in the valleys 
and trimlines marking the upper limit of where 
they carved the mountains. The Flint Range of 
west-central Montana (our study area) shows 
clear traces of past glaciers, but the extent of 
these glaciers has not been studied.

Research question:
Were Pleistocene glaciers in the Fred Burr Creek 
and Racetrack Creek drainages separated y a
topographic divide, or were they joined and fed by 
an ice cap on top of the range?

Methods:
• Mapped glacial moraines and other landforms 

using satellite imagery, topographic maps and 
field studies to constrain glacier extent and 
thickness where observable.

• Used a physical flow model (modified for use in  
Excel) to reconstruct glacial surface profiles 
along flowlines from terminus to divide. 

• Tested modeled ice 
profile against 
observed constraints 
on ice thickness to 
determine if and ice 
cap formed at the 
top of the range. 

Figure 5. Ice channel shape and volume. 
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• Our modeled glacier profiles matched observed 
trimlines and indicate that the Racetrack and 
Fred Burr glaciers were fed from an ice cap 
perched on top of the Flint Creek Range. The 
ice cap was about 300 m (900 ft) thick at the 
divide.

• Ice extended farther and was thicker in the 
Racetrack valley (where fed by tributaries) and 
thinner but steeper in Fred Burr valley (where 
there were multiple outflow channels). Overall 
the ice cap and two outlet glaciers weighed 
~10.7 million metric tons and occupied a 
volume of ~11,600 km3. 

• Average snowline elevation (ELA) was 70 m 
(230 ft) lower on the east of the range during full 
glacial time, and overall the climate was so much 
colder that snowline was ~800 m (2600 ft) lower 
than today. 

Figure 2. Surficial Geologic 
map of Racetrack Moraine 
(by Brette Graham). 

WEST EAST 


	Slide Number 1

