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Figure 3.15. Examples of organic and mineral hydric soil of tidal marshes: (a) peat (sulfihemist; NJ ) and
(b) sandy soil (sulfaquent; MA).

of this layer is related to the period of
submergence (i.e., how long the area has
been “submerged”). At annual accretion
rates of 0.06 to 0.13 inch (1.4–3.2 mm),
it would take 125 to 286 years for a submerged Maryland lowland forest soil to
accumulate enough organic matter to be
classified as an organic soil ( Hussein and
Rabenhorst 2001). Two “submerged upland
soils” have been described in Maryland:
the Sunken and the Honga series, with the
latter having thicker organic deposits resulting from longer submergence ( Brewer et
al. 1998a). Peat deposits of salt hay grass
and salt grass now overlie former upland
soils near the mouth of the Pataguanset
River in Connecticut (Orson et al. 1987).
In Virginia, submerged upland soils did not
possess a histic epipedon, but were loamy
soils with a low chroma matrix and prominent mottling ( Edmonds et al. 1985). These
high marsh soils have been classified as
“typic natraqualfs” (e.g., Magotha series).
Submerged spodosols in South Carolina
have largely retained their spodic horizon
but their A- (topsoil ) and E-horizons (top
soil and leached layer) have disappeared
due to silt and clay deposition by the tides
and the mixing of these materials by fiddler
crabs to produce a gray-colored A-horizon
(Gardner et al. 1992). Although the impact
of flood frequency is the initial driver of soil
development, once the area is permanently
saturated, water chemistry, soil properties,

and biochemical processes become more
important ( Hussein and Rabenhorst 2001).
The soils of northeastern U.S. salt
marshes are often dominated by organic
matter (remains of roots, stems, and leaves),
especially in the irregularly flooded ( high
marsh) zone, whereas southeastern salt
marshes are muddy with higher mineral
content (e.g., silt and clay) (Table 3.4).
This difference is related to many factors
including climate ( higher as compared with
lower temperature effects on plant matter
decomposition, bioturbation, and sediment
resuspension), sediment source (finer soils
from Piedmont and Coastal Plain or coarser
materials from New England Highlands),
higher tidal amplitudes (more effective at
trapping sediment), higher frequency of
flood-dominated tidal channels in the north,
and a higher percentage of northeasters
(storms that can bring marine sediments
shoreward ) (Stevenson et al. 1986 ). Local
differences occur within regions. While most
mineral salt marsh soils are grayish to black
in color, tidal wetlands in the upper Bay of
Fundy have silt and clay soils derived from
red parent material—Triassic redbeds ( Frey
and Basan 1978). The typical salt marsh
soil of Bay of Fundy—the Acadia association—is mostly diked today. It exhibits a
range of characteristics with textures from
silt loam to silty clay loam to silty clay
and topsoil colors varying from reds of
10R5/4 to reddish browns 2.5YR 5/4 and
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