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The remnants of the once much larger deltaic deposits, 
or outwash plains, that now constitute Lower Cape Cod 
continue to be eroded at a retreat rate of about 3 feet (ft) 
per year along the Atlantic Ocean (Zeigler and others, 
1964). These surficial deposits overlie granitic bedrock 
and range in thickness from about 500 ft in Eastham to 
over 1,000 ft in Truro (Oldale, 1992). 

 Kettle-Hole Ponds
Kettle-hole ponds are the most conspicuous freshwa-

ter feature found throughout Lower Cape Cod (fig. 4). 
These ponds are surface-water expressions of the water 
table because they directly connect with the underlying 
aquifer system.  Kettle-hole ponds are also flow-through 
ponds with freshwater seeping into and exiting the pond 
in the direction of ground-water flow.  The kettle holes 
were formed by blocks of ice stranded by the retreating 
ice sheets and buried by the deltas that expanded into 
Glacial Lake Cape Cod.  These ice blocks were stranded 
directly atop basal till and bedrock.  When the buried 
ice blocks melted, overlying and surrounding sands and 
gravels collapsed into the resulting depressions.  These 
depressions eventually became ponds when they filled 
with ground water as the water table rose in response 
to the rising seas.  These kettle-hole ponds are found 
throughout north Wellfleet and south Truro within the 
CCNS (fig. 1).

Pamets
Valleys, known as pamets, carved the originally flat, 

outwash-plain surfaces throughout Lower Cape Cod.  
These pamets formed possibly by “spring sapping,” a 
process in which springs migrated inland from the coast 
by gradually eroding the gently sloping land surface 
to form a series of east-west trending stream valleys 
(Oldale, 1992).  These pamets sometimes are referred to 
locally as “hollows,” and can be found throughout the 
Wellfleet and Truro areas. The most notable pamet on 
Lower Cape Cod is the valley that contains the Pamet 
River in Truro (fig. 1).  

Aquifer System
The freshwater-flow lenses of the Lower Cape Cod 

aquifer system consist of four water-table mounds 
separated by surface-water discharge areas. For example, 
the Pamet River is the hydrologic boundary between the 
Pamet and Chequesset ground-water-flow lenses (fig. 1).  
Each flow lens is sustained (recharged) by precipitation 
that percolates through the ground to the water table, 
the top of the aquifer.  Generally, ground water flows 
radially at a rate of about 1-2 ft per day from the highest 
point of the water table toward the coast and toward the 
streams and wetlands that form the boundaries between 
the lenses.  Recharge near the center of the water-table 

Figure 3. Freshwater underlain by saltwater forms the flow lenses of the Lower 
Cape Cod aquifer system (modified from Strahler, 1972).
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