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Permafrost or permanently frozen ground is soil or rock that remains below 0°C throughout the year. It forms 
when the temperature at the ground surface cools down sufficiently so the ground stays frozen throughout the 
summer. Permafrost usually has a surficial active layer that can support vegetation. 

Long Island was formed during the last glacial maximum and its geomorphology is a result of glacial and 
proglacial processes. Permafrost is a common feature in proglacial areas today as well as in arctic regions where 
we can observe the formation of features characteristic for such environments such as patterned ground, ice 
wedges, involutions and others. 

Previous work on loess on long island suggests the possibility that permafrost conditions persisted for several 
thousand years after the retreat of the 
Laurentian ice sheet (Kundic, 2005). 
However, little observational evidence of 
permafrost on Long Island at the end of the 
Wisconsinan has been documented. 
Evidence for such permafrost has been 
found just to the north of Long Island in 
Connecticut (for example Stone and Ashley, 
1992)). We also know that permafrost 
conditions were present in New Jersey, 
Delaware and Pennsylvania (French et al., 
2003; French et al., 2005; Lemcke and 
Nelson, 2004; Ridge et al., 1992; Walters, 
1978).  Ice wedge casts in coastal New 
Jersey were dated at 14,000-17,000 calendar 
years (French et al., 2005). Based upon this, 
there may have been permafrost on Long 
Island until at least 14 ka.  

Figure 1. Trench on Stony Brook University campus 
 

A recently dug, several-meter-deep trench 
on the Stony Brook University campus (Fig. 
1) revealed involutions at greater than one 
meter depth. (Fig. 2). An involution occurs 
when sand sinks into saturated diamicton of 
lower density and diamicton ascends into the 
sand (Murton, 2001). Involutions are 
variable in size and can be a couple of 
meters in diameter. 

Involutions are closely associated with 
permafrost and also thermokarst which can 
be described as a pitted land surface that 
forms as permafrost melts. Involutions form 
mainly at the thaw unconformity, where 



active and frozen layer meet. If involutions are less that 80 cm below surface, they could be a result of frost and 
heave actions. Deeper involutions are usually associated with degradation of permafrost and deformation of soft 
sediment during active layer deepening (Murton, 2001).  
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Figure 2 Involution showing till rising into sandy silt layer. 
 
In addition to involutions the section has exposed stream deposits. The deposits are composed of layered well 
sorted sand with lenses of coarse sand and gravel and silt. Gravel layers do not show imbrication. The layered 
sand is sharply cut and overlain by fine sand that shows involution at some places (Fig 3) therefore indicating 
that this was the boundary between active and frozen layer in permafrost. 
 
There are several thrust faults that cut the layered sand (Fig. 4). The fault zones are composed of a mixture of 
sand and coarse gravel. Frozen gravel isles competent than frozen sand, silt and clay in that order. The gravel is 
imbricated in the fault zone (Fig. 5) suggesting that it was less competent. If the fault had occurred in unfrozen 
sediment, finer grain sediments might be expected in the fault zone.   
 



 
Figure 3 Involution of layered sand into the fine sand above. The pipe is about 2 inches in diameter 
 
 
 

 
Figure 4. Thrust fault in layered sand in trench. The cobble-rich material above the faulted layers is 
anthropogenic. 
 
 
 



 
 

Figure 5. Close up of thrust fault showing imbricated gravel in fault zone 

The trench on SUNYSB Campus has uncovered interesting features. While no evidence of the presence of 
permafrost after the retreat of the ice sheet was reported on Long Island, we know that it has persisted south of 
Long Island for several thousand years after the retreat (French et al., 2005).  Presence of permafrost is very 
likely to influence the depositional environment at the edge of the ice sheet by delaying the melting of the 
leftover buried ice and therefore delaying the formation of the topography. It would also influence the 
development of vegetation and movement of the sediment. This discovery is not definite proof of the presence 
of continuous permafrost, and it does not provides a time frame for the possible permafrost. But it has 
uncovered features that are closely associated with permafrost conditions. Therefore, the presence of permafrost  
needs to be considered when interpreting proglacial features on Long Island 
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