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Chincoteague Bay is the largest (19,000 ha) of Maryland’s inland coastal bays
bounded by Assateague Island to the east and the Maryland mainland to the west. It is
connected to the Atlantic Ocean by the Ocean City inlet to the north and the
Chincoteague inlet to the south. Water depth ranges mostly from 1.0 to 2.5 meters
mean sea level (MSL). The objectives of this study were to identify the subaqueous
landforms, evaluate the suitability of existing subaqueous soil-landscape models,
develop a soils map, and demonstrate the usefulness of subaqueous soils information.

Bathymetric data collected by the Maryland Geological Survey in 2003 were
used to generate a digital elevation model (DEM) of Chincoteague Bay. The DEM
was used, in conjunction with false color infrared photography to identify subaqueous
landforms based on water depth, slope, landscape shape, depositional environment,
and geographical setting (proximity to other landforms). The eight such landforms
identified were barrier cove, lagoon bottom, mainland cove, paleo-flood tidal delta,
shoal, storm-surge washover fan flat, storm-surge washover fan slope, and submerged
headland. Previously established soil-landscape models were evaluated and utilized to
create a soils map of the area.

Soil profile descriptions were collected at 163 locations throughout
Chincoteague Bay. Pedons representative of major landforms were characterized for a

variety of chemical, physical and mineralogical properties. Initially classification



using Soil Taxonomy (Soil Survey Staff, 2006) identified the major soils as Typic
Sulfaquents, Haplic Sulfaquents, Sulfic Hydraquents, and Thapto-Histic Sulfaquents.
Using a proposed modification to Soil Taxonomy designed to better accommodate
subaqueous soils with the new suborder of Wassents, soils of Chincoteague Bay were
primarily classified as Fluvic Sulfiwassents, Haplic Sulfiwassents, Thapto-Histic
Sulfiwassents, Sulfic Hydrowassents, and Sulfic Psammowassents.

To illustrate the application of subaqueous soils information, the suitability of
soils for submerged aquatic vegetation (SAV) habitat was assessed, based upon past
and current growth patterns in Chincoteague Bay and sediment properties known to
affect SAV establishment and growth. The refined soil-landscape models and
extensive soil characterization obtained in this study have advanced our
understanding of subaqueous soils in coastal lagoon systems, and should prove

valuable to coastal specialists managing these critical resources.
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Chapter 1: Introduction

Background
According to Bates and Jackson (1987) a lagoon is a “shallow stretch of salt and brackish
water partially or completely separated from a sea or lake by an offshore reef, barrier
island, sandbank or spit”. Lagoons have high productivity, are important ecological
habitats, and are important economic resources. These environments support many
species, including macrophytes, benthic fauna, and aquatic fauna. These areas have been
studied within a broad range of disciplinary specialties, where the vegetation (Koch and
Beer, 1996), benthic fauna (Fox and Ruppert, 1985), and sediment distributions
(Bartberger, 1976; Wells and Conkwright, 1999) have been examined. Until recently
these areas have not been studied by soil scientists.

In the last decade, the definition of soils has been expanded to include areas that
are permanently submerged with deeper water (up to 2.5 m) (Soil Survey Staff, 1999).
Subaqueous soils form from permanently submerged sediments located in rivers, lakes,
and tidal environments. There have been several studies examining subaqueous soils in
subtidal lagoons located in Delaware, Maine, Maryland, and Rhode Island from a
pedological perspective (Demas, 1998; Bradley and Stolt; 2003; Osher and Flannagan,
2006). These studies involved characterizing the morphological properties of the soils
and describing them using terminology commonly used for subaerial soils. These studies

highlight the relationships between subaqueous landforms and soil types (Demas, 1998;



Bradley and Stolt; 2003; Osher and Flannagan, 2006). The subaqueous soil-landscape
models developed from these studies could potentially be extended to coastal lagoons

throughout the Atlantic coast.

Study Area

There are five coastal lagoons in Maryland that have locally been termed coastal
bays: Assawoman Bay, Isle of Wight Bay, Sinepuxent Bay, Newport Bay, and
Chincoteague Bay (Figure 1-1). These coastal lagoons are located on the Atlantic coast of
the Delmarva Peninsula. Fenwick and Assateague Islands are barrier islands that separate
the coastal lagoons from the Atlantic Ocean. Assawoman Bay and Isle of Wight Bay are
located north of the Ocean City Inlet. The southern bays consist of Sinepuxent Bay,
Newport Bay, and Chincoteague Bay. Newport Bay and Sinepuxent Bay are contiguous
with Chincoteague Bay at their southern boundaries and are located between the Ocean
City inlet and the Chincoteague inlet.

Chincoteague Bay is the largest of the Maryland coastal lagoons. Chincoteague
Bay is a 19,000 ha coastal lagoon bounded by Assateague Island to the east and Maryland
mainland (Worcester County) to the west. It is connected to the Atlantic Ocean by the
Ocean City inlet to the north and the Chincoteague inlet to the south (approximately 52
km apart). The restricted access of water inflows and outflows means that it takes
approximately 63 days for 99% of the water in Chincoteague Bay to be replaced by tidal
exchange (EPA, 1999). Chincoteague Bay is a microtidal (tidal range < 2 m) lagoon with
a very small average daily tidal range of 10-20 cm near Public Landing, MD (Wazniak et

al., 2005). Generally the water depths are less than 2.5 m throughout the bay.



Figure 1-1. Map of Maryland coastal lagoons. The study area is highlighted. (Modified

from Wazniak et al., 2004).



Chincoteague Bay is polyhaline, meaning that the salinity changes seasonally within a
range of 26 to 34 ppt. The highest salinity values occur in the summer due to higher
evaporation rates, poor circulation, and decline in fresh water inputs (Wells and
Conkwright, 1999). The Chincoteague Bay watershed is largely undeveloped. The
western shore watershed is composed of wetlands (15%), forest and brush (40%),
agricultural (33%), and developed land (4%) (Shanks, 2005). Assateague Island to the
east was established as a national park (Assateague National Seashore Park) in 1965 and
has remained undeveloped since that time.

The health of Maryland’s coastal bays was assessed by the Maryland Department
of Natural Resources (Wazniak and Hall, 2005) using three different types of indicators:
water quality; living resources; and habitat. Chincoteague Bay was ranked second highest
after Sinepuxent Bay, due to its relatively undeveloped watershed and its degree of
flushing through the Ocean City and Chincoteague Inlet. But due to the prevalence of
brown tides and macroalgae blooms its overall ranking was reduced (Wazniak and Hall,
2005). Chincoteague Bay has good/excellent water quality, but the water clarity
(measured by Secchi disk) was less than 0.5 m in the summer months (Wazniak and Hall,
2005) due to algal blooms that occur throughout the summer. This is supported by
chlorophyll a concentrations (measurement of algal populations), which tend to be less
than 15 pg 1" (Wazniak and Hall, 2005). The dissolved oxygen concentrations are
generally greater than 5.0 mg I, however in the summer months in near-shore areas, the
oxygen concentrations are lower, dropping into the range of 5 to 3 mg I"". Nutrient inputs
into the coastal bays through non-point sources (agriculture, septic systems, and

atmospheric deposition) and groundwater were thought to be responsible for the increase



of nitrogen and phosphorus into these systems. Average total nitrogen concentrations
ranged from 0.04 to 1 mg I and average total phosphorus concentrations ranged from
0.025 to 0.1 mg I"' in Chincoteague Bay (Wazniak and Hall, 2005), which are lower
values that those observed in other coastal lagoons in the Mid-Atlantic area. The
sediments of Chincoteague Bay also appear to be relatively pristine according to Wells
and Conkwright (1999). The sediments are not enriched in metals (Cd, Cu, Cr, Ni, Pb, or
Zn) and nutrients (N or P) due to anthropogenic activities, with levels in the sediments
falling within established background levels (Wells and Conkwright, 1999). Brown tides,
which are the result of large quantities (>200,000 cell ml™") of the pelagophyte
Aureococcus anophagefferens, are detrimental to benthic organisms in Chincoteague Bay
by decreasing oxygen concentrations and light. These were observed in Chinco