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Subject: mountain glacier proxies

Gene, Randy 
 
I've found some interesting literature regarding paleoclimatic inferences from mountain glaciers. 
 
Just like inferences from biota, it appears that glacier extent cannot be used to uniquely infer MAP and MAT.  
However, there may be a curve relating MAP and MAT to a given glacier extent, with increased MAP 
compensating for increased MAT. 
 
One modeling study (Kessler et al., 2006) considers east- and west-facing Sierra Nevada glaciers at Kings 
Canyon (about 110 mi due west of YM, 35 mi northwest of Owens Lake, and 45 mi SSW of Methuselah Walk), 
and uses the present-day orographic effect to distribute MAP.  The different slopes and the orographic effect 
are sufficient to give different compensation relationships for the east- and west-facing glaciers, with an 
intersection at about 1.8 to 2 times present-day MAP and about 5.6 C cooler. Other studies from around 
western US looking at paleoclimate do not constrain the MAP/MAT curves as closely. 
 
A compilation of studies seems to show that mountain glaciers actually receded at the last glacial maximum 
near the Laurentide ice sheet, but advanced before and after the glacial maximum.  Further south, the glacier 
extents peaked at the glacial maximum.  This is consistent with moisture starvation near the ice sheet induced 
by a southern shift in storm paths and a large anticyclone over the ice sheet.  The moisture starvation at full 
glacial maximum in the newer work Gary has done may not be supported as far south as YM, although the last 
glacial maximum was not the most extreme.  We may be able to constrain how wide the moisture starvation 
zone may be around a continental ice sheet, though, using this information. 
 
One study suggests that mountain glaciation occurred as far south as the San Bernardino Mountains, and 
there may have been a glacier advance as late as 9 or 5 ka.  Note that the tree rings suggest a 50 percent 
bump in MAP above present-day at about 5 ka (interestingly, the authors note that years with 1.5 times 
average precipitation do not completely melt the snow cover), and conditions were generally drier since then 
except perhaps for a few hundred years at ~2 ka.  Cross verification? 
 
stu 
 
Stuart Stothoff 
Sr. Research Scientist 
CNWRA 
6220 Culebra Road 
San Antonio, TX 78238-5166 
210/522-6828 
sstothoff@swri.org 
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