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Figure 8.3. Haeussler et al. (2014) investigated changes in bathymetry in Passage Canal by comparing a 1948 
bathymetric survey to multibeam survey data acquired in  2011. The inset map (A) covers the entire multibeam 
survey area and shows the Billings Creek fan (BCF), Trinity Flats (TF) and the Gradual Point moraine (GPM). The 
detailed map of the western end of Passage Canal (B) shows the coastline in 1964 and present, the tsunami 
inundation line and wave runup direction and height, in meters (runup data from Kachadoorian, 1965; maps from 
Haeussler et al., 2014). 



29 

Stop 9 — Portage Lake, Portage Glacier retreat 

Figure 9.1  Photo of Portage Glacier and Portage Lake in 1957 

The Portage Glacier could be viewed easily from the U.S. Forest Service Begich, Boggs Visitor Center 
when it was first open to the public in 1986. During the past century, the terminus of the glacier has 
retreated nearly 5 kilometers to its present location.  Like other glaciers that terminate in water, such as 
Columbia Glacier near Valdez or Mendenhall Glacier near Juneau, Portage Glacier has experienced 
accelerated retreats in recent decades that likely were initially triggered by climate change beginning at 
the end of the Little Ice Age in the mid-1800s and subsequently controlled in recent history primarily by 
calving of the glacier terminus. Photographic records of the terminus covering 1914 until present day 
track the patterns of retreat. These data, coupled with USGS climate information collected from the 
southern end of the ice field, provide insight to the patterns of retreat that might be observed in the future 
(Kennedy et al, 2006) . 

During the late 1800s and early 1900s, Portage Glacier terminated on land at the western end of Portage 
Lake, filling Portage Lake with ice (Figure 9.2 - 1914). Since the early 1900s, the glacier has receded, 
leaving Portage Lake in the scoured basin. As the glacier receded, its land-based terminus retreated into 
proglacial Portage Lake and changed from its relatively stable land-based environment to an unstable 
calving environment. The most rapid recession of some 140 to 160 meters per year occurred between 
1939 (Figure 9.2 -1939) and 1950, when water depth at the terminus was at its maximum—roughly 200 
meters. Recession continued through the 1970s and 1980s (Figure 9.2 -1972, 1984) until by late 1999, 
Portage Glacier had receded almost 5 kilometers, to a more stable position at the eastern end of Portage 
Lake (Figure 9.2 - 1999). The retreat was driven primarily by calving of unstable ice at the glacier 
terminus into Portage Lake. Ice loss resulting from increased melting of the glacier surface during the past 
century-long general warming trend contributed to glacier retreat, but to a lesser extent (Kennedy et al, 
2006). 

The Above is taken from USGS Open File 2006-3141 and references therein. 
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Figure 9.2  Approximate terminus positions of Portage Glacier 1914–1999 (Modified from Mayo et al., 1977 with 
additional USGS imagery). The 2006 location is very similar to the marked 1999 location. U.S. Forest Service 
Begich, Boggs Visitor Center location is marked. Portage Glacier is located in south-central Alaska. 

The future of the Portage Glacier 
Early scientific theories proposed that calving glaciers cycle between advance and retreat 
patterns; with rapid retreats, followed by stable retracted positions, slow advances, and then 
stable extended positions that are not directly related to climate change.  This would suggest that 
the glacier would advance again in the future as part of this cycle. However, current research in 
Alaska and elsewhere does not support this theory – thus far showing no evidence for this cycle 
with lake terminating glaciers and favoring the possibility that Portage glacier will continue to 
retreat (E. Burgess, personal communication).  It is possible however that Portage glacier retreat 
will stabilize somewhat once the terminus reaches shore, and the glacier no longer terminates in 
the lake.  

Girdwood (map: https://goo.gl/maps/ky0gL)
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Figure 9.3.  Photo record of Portage Glacier retreat from 1914-2006 
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