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( Figure 12.4; Hicks et al. 1983; Emery and 
Aubrey 1991; Kearney and Stevenson 1991; 
Davis and Browne 1996; Peltier 2001; see 
examples of annual sea-level rise rates on 
the NOAA online sea-level trends website, 
http: // tidesandcurrents.noaa.gov/sltrends /
sltrends.shtml ). Sections of Canada’s Atlan-
tic Coast including the Gulf of St. Lawrence 
have been listed among the nation’s most 
threatened coastlines (Shaw et al. 1998). 
During the past 100 years, the rate of sea-
level rise has been 2 to 4.5 times higher for 
Delaware Bay (0.10 – 0.16 inch / yr [ 2.5– 4.0 
mm / yr]) than rates were for the past 2,000 
years (Valentine 2002). Similarly, in North 
Carolina, current rates of 0.12 to 0.13 
inches per year (3.0 –3.3 mm / yr) are three 
times that of the pre-Colonial rate (0.04 
in / yr [1.0 mm / yr]) and about 50 percent 
higher than the rate (0.09 in / yr or 2.2 
mm / yr) that accelerated between 1879 and 
1915 ( Kemp et al. 2009). In Louisiana’s 
Barataria Bay, the rate of subsidence may be 
three to five times faster than the increase 
in eustatic sea level ( DeLaune et al. 1990). 

Subsidence rates for Barataria Bay marshes 
are 0.24 to 0.31 inch / year (6 –8 mm / yr) for 
brackish and tidal fresh marshes and 0.39 
to 0.63 inch / year (10 –16 mm / yr) for salt 
marshes; the latter amounts to a 3.3 to 5.3 
foot (1.0 –1.6 m) fall in 100 years.

The Probable Future of Tidal Wetlands 
on Submerging Coasts

While the oldest salt marshes have main-
tained themselves through accretion 
processes for a few thousand years, most 
coasts are sinking, with eustatic SLR and 
coastal plain subsidence having a tremen-
dous impact on tidal wetlands and adjacent 
lowlands worldwide. Rising sea level may 
initiate a series of land transformations 
including: 1) lower-elevation salt marshes 
disappear, first transforming into tidal flats 
then into bay bottoms depending on tidal 
levels; 2) some portions of high salt marshes 
become subjected to daily tidal flooding 
and become low marshes; 3) unprotected 
lowlands (uplands and freshwater wetlands) 

Figure 12.4. Annual relative sea-level rise rates averaged over the past 100 years 
for the coastal locations of the coterminous United States. Negative values occur 
in the Pacific Northwest, which is experiencing uplift due to  tectonic forces; 
similar forces are uplifting much of the Alaskan coast. ( Williams et al. 2009)
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