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future. In a Virginia salt marsh, storms con-
tributed 27 percent of the sediment depos-
ited on the marsh, with the rest deposited 
by normal spring tides (Christiansen 1998). 
In an Arctic salt marsh, storms deposited 
up to 7.9 inches (20 cm) of homogenized 
peat or sand, eliminating vegetation and 
essentially restarting vegetation colonization 
and marsh development ( Funk et al. 2004). 
Storms also generate waves that erode lower 
marshes, especially those along exposed bay 
shores and mudflats. A 1975 storm in the 
Minas Basin of the Bay of Fundy removed 
a layer of mud up to 3.2 inches (8 cm) thick 
( Percy 1996a).

When storm-induced waves break 
through low breaches in the dunes of barrier 
islands, they may wash over into adjacent 
salt marshes, depositing a layer of sand on 
the marsh vegetation ( Figure 3.16 ). One 
of the more notable marsh overwash areas 
in the northeastern United States can be 
found on the bayside of Assateague Island 
in Maryland. They are sites of former 
inlets that are still periodically flooded by 
the tides ( Higgins et al. 1971). In New 
England, nor’easters can raise tide levels to 
the point at which they cause local flood-
ing and move sand from low beach-dune 
complexes into back-barrier marshes. The 
New England Blizzard of 1978 overwashed 
Cape Cod’s Nauset Spit depositing about 
5.5 feet (1.65 m) of sand on the living salt 
marsh ( Leatherman and Zaremba 1987). 
Over half of this material was subsequently 
blown back to the beach by offshore winds 
creating dunes. (Note: Offshore winds are 
those blowing from land to sea—the oppo-
site of onshore winds.) Overwash processes 
can destroy some sections of marsh with 
too much overburden, while in areas of 
less deposition marsh surfaces are slightly 
elevated, which may actually benefit their 
long-term survival in the face of rising sea 
levels (see Chapter 12). A Virginia marsh 
lost 7.2 percent of its area in eight years due 
to overwash ( Kastler and Wiberg 1996 ).

Hurricanes push saltwater consider-
able distances inland while depositing and 

eroding sediments in coastal wetlands. The 
greatest effect of hurricanes is on coasts with 
shallow offshore waters, like the Gulf of 
Mexico. Storm surges from hurricanes may 
elevate water levels to 10 feet (3.1 m) or 
more in the northeastern United States ( Pore 
and Barrientos 1976 ) and to higher levels 
on the southeast coast (e.g., Hugo, 20 ft 
[6.1 m] in South Carolina; Camille, 24.6 ft 
[7.5 m] in Mississippi; and Katrina, 28 feet 
[8.5 m] in Mississippi and 20 feet (6.1 m) 
in Louisiana; National Hurricane Center, 
www.nhc.noaa.gov/ HAW2 /english / history 
.shtml ). Coastal wetlands may substantially 
benefit from these catastrophic events. Over 
the course of a few days, hurricanes can 
deposit four to eleven times the amount 
of sediment that accretes annually under 
normal circumstances ( Nyman et al. 1995). 
Hurricane Agnes discharged more sediment 
into Chesapeake Bay in one week ( June 
1972) than had been deposited collectively 
over several previous decades (Schubel 
1974). The 1938 hurricane, southern New 
England’s most severe storm of recent 
record, deposited a layer of sand about 0.5 
inch (1.25 cm) thick over some wetlands 
(Warren and Niering 1993). After Hurri-
cane Isabel hit Virginia in September 2003, 
marsh elevations increased by 0.12 inch (0.3 
cm), 0.16 inch (0.4 cm), and 0.6 inch (1.5 
cm) in the low, middle, and high marsh, 

Figure 3.16.  This soil sample shows a layer of 
sand deposited over peat, evidence of overwash 
processes.


