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What were the primary questions you were trying to address with this research? (Or, if more 
appropriate, was there a hypothesis or theory that you were trying to prove or disprove?) 
 
In the late 1990s glaciers in southern Greenland suddenly accelerated, thinned and retreated releasing 
large volumes of ice into the ocean and contributing to sea level rise. The widespread change was 
unexpected and unpredicted by ice sheet models. A decade later, the leading hypothesis is that the 
acceleration was triggered by increased submarine melting at the glaciers’ edge driven by warming ocean 
waters. Definitive conclusions are difficult to reach, however, since we have no measurements from the 
glacial fjords from the period prior to the glaciers’ acceleration and because our understanding of the 
submarine melting process is very limited. In this project we proposed to survey and deploy moored 
instrumentation in several of Greenland’s largest glacier/fjord systems. The goal was to document, for the 
first time, how warm the waters in the fjords were, how quickly these waters were renewed and what 
mechanisms regulate the inflow of (warm) water towards the glaciers.  
 
What have you discovered or learned that you didn't know before you started this work?  
 
Our work showed that warmer than expected waters of Atlantic origin, carried by the Gulf Stream, 
penetrate deep into Greenland’s glacial fjords and drive melting of the underside of the glaciers. Using 
moored data we were also able to show that these waters are continuously flushed through the fjords and 
that their properties influence the extent and distribution of melting at the ice edge.  
 
What is the significance of your findings for others working in this field of inquiry and for the 
broader scientific community?  
 
The fact that warm ocean waters circulate rapidly through these fjords means that they can potentially 
drive a large amount of melting and, thus, supports the notion that ocean changes may have driven the 
acceleration and retreat of Greenland’s glaciers. Our work also shows that ocean conditions near the edge 
of the glaciers influence how much melting and where it occurs. This, in turn, indicates that the ocean in 
part controls the shape of these glaciers and thus their stability.  
 
What is the significance of this research for society?  
 
The ice sheet/ocean connection is presently absent from climate and ice sheet models because of how 
little we know of how it works. This, in turn, means that we cannot accurately predict the ice sheets’ 
contribution to sea level rise – something of great societal important. By identifying the relevant 
processes and mechanisms, our work is strongly contributing to model improvement and through this to 
our ability to interpret past and predict future sea level change.  
 
 
 



What were the most unusual or unexpected results and opportunities in this investigation?  
 
The OCCI grant allowed us to make use of an icebreaker of opportunity to collect some of the best 
available data from the vicinity of the glaciers. Here, we were surprised to find waters whose 
temperatures at times exceeded 41 °F – which is very warm for a glacier.  
 
What were the greatest challenges and difficulties?  
 
Greenland’s glacial fjords are packed with mile-long icebergs that are many hundreds of feet deep. Not 
only is access difficult but also the icebergs pose a major threat to any instrumentation which is deployed 
within iceberg reach. Indeed, we have lost several of the moorings we deployed and several others were 
hit and dragged by icebergs to deeper waters. Also, getting measurements near the glaciers is practically 
impossible with a ship – since the ice pack becomes so dense that even icebreakers cannot penetrate. 
Thus, we developed a technique of using a hovering helicopter as a platform from which to deploy 
instruments near the ice edge.  
 
When and where was this investigation conducted? (For instance, did you conduct new field 
research, or was this a new analysis of existing data?)  
 
We spent a month, in summer 2009, working in three major glacial fjords in East Greenland. Moorings 
deployed that summer were recovered using a smaller local vessel in the summer of 2010.  
 
What were the key tools or instruments you used to conduct this research? 
 
Because of the challenges of working near ‘big ice’ we used a variety of tools. These included standard 
hydrographic surveys (lowering an instrument from a ship) as well as moorings, to be recovered a year 
later, and several different kinds of probes deployed from a helicopter. Additional velocity measurements 
were made by lowering a velocity measuring profiler to the sea floor at every station.  
 
Is this research part of a larger project or program?  
 
This research contributed to an NSF funded project with which we have been able to continue 
our measurements (and especially mooring deployment) in on the glacial fjords we surveyed in 
2009.  
 
What are your next steps? 
 
I have a large field proposal pending with NSF to return to the most northern one of the glaciers 
surveyed in 2009 which, we think, may be the next large glacier to undergo major changes. Also, 
we are planning to submit continued monitoring of one southeast fjord with NSF’s Arctic 
Observing System.  
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