Figure 3.5. Observed tides often follow the pattern of the predicted tide but may vary due to local weather
conditions. In this example, the tides were actually higher than predicted. NOAA website “Tides & Currents”
allows you to display the differences between predicted and observed tides for many locations. (Redrawn
from NOAA data)

lowest water levels (Copeland et al. 1984).
Along the northeastern coast of the Gulf
of Mexico, southerly winds increase marsh
flooding in summer (Stout 1984). Northerly
winds push water out of the tidal swamps
and such an event could last for days. In
Galveston Bay, strong southerly winds
that often precede the arrival of a cold
front produce water levels higher than the
predicted tides, flooding the marshes for
a few days ( Rozas 1995). After the front
passes, northerly winds and an increase
in barometric pressure cause a quick drop
in water levels and rapid drainage of the
marshes. Of course, hurricanes with over
100 miles per hour (160.9 km / hr) winds
generate the highest tides (“storm surges”),
e.g., Katrina—up to 33 feet (10 m) along the
Mississippi coast, and Andrew up to 17 feet
(5.2 m) in Florida’s Biscayne Bay and to 9
feet (2.7 m) in Louisiana’s Terrebonne Bay
( Lovelace and McPherson 1996; Fritz et al.
2007). Storm surges move inland for considerable distances—Katrina’s surge penetrated
at least 6.2 miles (10 km) along the coast
and up to 12.4 miles (20 km) in Mississippi
bays and rivers ( Fritz et al. 2007). The lon-

ger the water remains upstream, the greater
the ecological impact of saltwater intrusion
and prolonged inundation.
Seasonal and annual shifts in sea level
also play a role in tidal marsh flooding
( Figure 3.7). The lowest levels occur in
winter and highest levels in summer or
early fall due to a combination of factors
including thermal heating (decreases water
density thereby increasing water volume),
precipitation, and increased discharge of
freshwater (spring to summer) ( Nixon 1982;
Rozas 1995). Along the Atlantic Coast, sea
level is above the annual mean for about
three months beginning in August. The
situation is much different along the Gulf
Coast. From June to December, the high
marsh zone of northern Gulf coast marshes
may be flooded for longer periods than high
marsh in other regions because sea level is
above the annual mean and prevailing winds
blow onshore raising estuarine water levels
( Provost 1973; Stout 1984). Late summer
water levels may be twice that of winter
levels ( Patullo et al. 1955; Rozas 1995).
Louisiana marshes experience the peak of
flooding in early summer and early fall, with
The Dynamic Intertidal Environment   55

