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        Fifty Years of Research at South Cascade Glacier 
 

Wendell Tangborn 

 

It was a typical day at South Cascade Glacier in October ð wet, cold, windy, cloudy 

and dark.  After breakfast we gathered up the equipment we would need for the day 

(ice axes, current meter, measuring tapes, snow probing rods, rubber hip boots, 

collapsible wading rod), packed a lunch (a can of sardines, a box of Ry-Krisp and a 

can of apple sauce), dressed in the most water-proof clothes we could find and 

headed up glacier.  The rain turned to snow as we gained elevation and a brisk wind 

from the southwest warned us that the day was not going to be pleasant.  We read 

ablation stakes and measured new snow depths as we moved up the east side of the 

glacier, avoiding the areas we knew were heavily crevassed but now covered with a 

foot or two of new snow.   But a boot would still break through occasionally, leaving 

a small gaping hole in the new snow and warning us we were getting into dangerous 

territory.    

 

All of this was a little scary for me, as I had never stepped foot on a glacier until the 

previous July (1960), after being transferred by the Geological Survey from 

Minnesota to Washington to work in Mark Meierôs glacier project.  To say I was 

naïve would be an understatement as monumental as the peaks that now 

surrounded us. I was also unsure of my position as Markôs understudy, which was 

the word used to describe my new job 

 

By noon we reached the head of the glacier.  The wind was now at a velocity such 

that the falling snow moved more horizontally than vertically.  Just off the glacier 

we ate our lunch in a sheltered spot in the lee of a large boulder but the relentless 

wind and driving snow made eating a chore.  We had brought along a thermos of 

hot water and some packets of a dried cocoa mix, envisioning a steaming mug of 

cocoa to go with our sardine/Ry-Krisp sandwiches.  But when we poured the 

powder into a cup the wind whipped it out before hot water could be added ð so 

our hope for a hot cup of cocoa was revised to one of tepid water. 

 

We did not dawdle over lunch and quickly began our trek down the west side of the 

glacier, measuring those stakes that could be found.  These data would be used to 

calculate the glacierôs final balance for the year ð the difference between total snow 

accumulation and total ablation (snow and ice melt). One of the vital goals of the 

project was to measure the glacierôs balance and determine if it was gaining or 

losing mass. Visibility was now down to 10 or 15 feet and just staying on the right 

course was all we could do.   By the time we reached the firn line, the boundary 

between snow and ice, the snow had turned back to rain and the wind intensity 

lessened slightly.  We spent the afternoon measuring the discharge of some small 

streams flowing on the glacier and issuing from the cliffs below LeConte Peak. 

These measurements would be useful later for calculating the glacierôs water 

balance, another task that would help us relate the glacierôs health to the climate.   

One measurement was a little frightening as it was just above a moulin, into which 
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the glacier stream poured making a thunderous roar as the water fell 200 feet to the 

glacier bed.  It was easy to imagine slipping on the wet ice, falling into the stream 

and sliding out of control into the moulin (aided by the wet hip-boots and the 

rubberized rain gear I wore). Mark commented that if I fell in he would see to that I 

was remembered by naming it the ñTangborn Memorial Moulinò. 

 

At the glacier terminus, we had to make a decision quickly, as the rain and wind 

were picking up.  Should we head back up the glacier and pick up our route from 

this morning, or follow the rocky shore along South Cascade Lake, cross the south 

fork Cascade River, and climb the bedrock ridge back to a warm and dry hut?  

 
The hut at South Cascade Glacier in 1960. Photo by Mark Meier 

 

Mark thought the lake route the quickest and least dangerous so we began the 

traverse immediately, after I changed back from rubber hip boots to hiking shoes. 

The glacier had occupied this entire lake just 30 years before, when the ground on 

which we walked was covered with ice a hundred or more feet thick   The lateral 

moraine left by the retreating glacier around the lake was composed of rocks that 

varied in size from a fist to a small automobile, and because they were only recently 

deposited on a steep terrain, were extremely unstable.  I had not made ten steps 

when I stepped on a teetering boulder, which turned over, pitching me headlong 

into a rocky depression.  I soon understood that the remaining one-half mile 

traverse around the lake required utmost caution for each step.  By the time we 

reached the river, darkness was closing in, the rain and wind were sapping our 

strength and rapidly diminishing our interest in glaciology, for that day at least.  I 

was now beginning to realize that it was this type of work that made glacier study so 

hazardous. 

 

Research studies at South Cascade Glacier in the North Cascades, were initiated by 

the Water Resources Division of the US Geological Survey in 1957.  One of the 

primary goals of the USGS mission was to determine how glaciers respond to 
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climate change. It has long been known that glaciers are sensitive to the climate and 

the indelible traces left by glaciers on the landscape over much of the Northern 

Hemisphere portrayed past climates.  But the complex interaction of a glacier with 

its environment needed to be understood with greater precision before past climates 

could be deciphered from their imprints left on the landscape. The impact of a 

changing climate was not of as great a concern then as it is now so the foresight 

shown by the development of this program at that time is remarkable.  Luna 

Leopold, son of the world-renown naturalist, Aldo Leopold, was chief hydrologist of 

the Water Resources Division from 1957-1966, so it is not surprising that such a 

strong effort was made to support and fund this research program. 

 

The statement ñglaciers are sensitive to the climateò was made countless times in 

published articles and the presentations we made throughout the 1960s-1970s, but 

little did we know just how sensitive they were. The now impending demise of many 

of them suggests glaciers are much more sensitive to the earthôs climate than are 
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humans. We should have heeded their warning signals long ago. 

 
South Cascade Glacier on September 24, 1955. Photo by Austin Post 

 

Mark Meier was designated chief of the Glacier Project Office in Tacoma and 

served in this position until he retired 1985. I transferred from the St. Paul District 

office of the Water Resources Division in 1960. Austin Post, the imminent glacier 

photographer and glaciologist joined us in 1966 and Robert Krimmel in 1968, first 

as a field assistant, then as a hydrologist.  Meteorologist William Campbell, 


