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Many glaciers have supraglacial, proglacial, or ice marginal ice-contact lakes, and some have subglacial lakes.  Glacier lakes are natural consequences of the melting of some glaciers, and this can be true for glaciers that are stable or even growing, as well as those that are losing mass.  In many cases runaway lake growth elapses and causes the disintegration of large parts of valley glaciers.  This phenomenon can be associated with permanent retreat of glaciers or can be a part of a natural surge-waste cycle.  The nonlinear dynamical behavior of glaciers possessing large lakes complicates the linkages between climate change and glacier dynamics.  Supraglacial and ice marginal lake growth can enter into a runaway regime because water absorbs solar radiation more effectively than bare glacier ice or debris-covered ice normally does.  Such glacier-lake systems can enter into runaway calving or disarticulation due to melting and flotation of the ice in the lake water. Such lakes can cause the sudden breakup of glacier tongues, or the lake can suddenly drain.  Drainage can reduce or reverse the negative balances of such glaciers.  Cyclic or episodic formationa nd drainage of ice marginal lakes can have major consequences for glacier flow fields and the patterns of medial moraines. 

Dramatic cases of glacier breakup have been interpreted by glaciologists and the mass media as signaling climate change; in some cases this is correct, but in other cases the dramatic behavior is better attributed to chaotic or cyclic behavior not necessarily (or not entirely) connected to changing climate.

Nonlinear behaviors associated with lake-forming glaciers can greatly accelerate the demise of glaciers and their responses to climate change. 

Debris accumulation or glacier tributary detachment can take well-behaved, hitherto predictable glaciers and make monsters of them.  The glacier attributes that induce lake formation, and conditions that may cause either runaway lake growth and glacier breakup or catastrophic lake drainage will discussed in the context of field and satellite observations.  Examples will be shown from Alaska's Chugach Range and Wrangell Mountains, Peru's Andes, and South Asia's Himalaya. Possible implications (or lack thereof) for Mars will be discussed briefly if time permits. This work is a part of the NASA-supported project (led by the speaker), Global Land-Ice Measurements from Space, a 29-nation global remote sensing consortium that is tracking the state and dynamics of glaciers.

