3.1. WETLANDS OF THE INLAND BAYS

3,1.1. ngcral Introduction

The wetlands surrounding Delaware’s Inland Bays are extremely important to both the
environmental and economic health of the Inland Bays region. Over the last twenty to thirty
years, much information has been obtained to increase our knowledge and understanding of
wetlands’ functions and values. Widespread recognition of wetlands’ benefits to the natural and
hurnan environment has resulted in increased awareness of the importance of preserving wetlands;
this was not the case 150 years ago when draining and filling wetlands was accepted as a
beneficial use of wetlands. Wetlands are now recognized as important natural resources,
broviding many benefits: they provide habitat essential to a wide variety of plants and animals,
including many threatened and endangered species; they serve as spawning and nursery areas for
great numbers of finfish and shellfish species, of both commercial and recreational importance;
they provide important areas for breeding, nesting, and feeding habitat for waterfow! and other
birds. Wetlands also provide direct values to humans: wetlands contribute to improving water
quality by removing excess nutrients, sediments, and chemicals; they provide natural flood
control (flood conveyance and storage) along streams and in coastal areas; they provide erosion
control along shorelines; they are important as a source and reservoir of ground and surface

water; they provide recreational opportunities for hunting, fishing, and observing wildlife.

Wetlands Definition
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Wetlands, or wet environments in the Inland Bays drainage basin include tidal marshes
and mud flats along the shoreline areas (coastal areas); as well as freshwater marshes in upper
reaches of tidal streams, bottomland hardwood forests, wet meadows, and ponds. Wetlands are
defined as "semi-aquatic lands that are saturated or flooded for varying periods of time during
the growing season." Wifhin the geographic range of the Inland Bays watershed, the required
duration of continuous saturation and/or flooding for an area to be considered a wetland is a
period of seven continuous days. Wetlands are characterized by specific types of soils and
hydrologic conditions, which in turn affect the types of plants that grow in wetlands. When not
completely flooded, wetlands are usually characterized by soils that are saturated near the land
surface, i.e. within the root zone, or within the top 10"-12" of sediment. The environmental
conditions caused by wetlands hydrology results in the development of hydric soils (saturated or
periodically flooded soils), and colonization of wet areas by hydrophytic plants (those plants
adapted for life in wet soils). Thus, a combination of soil type, vegetation type, and hydrology
creates a wetland situation or a specific wetland type.

In general, two broad categories of wetland types are recognized in the Inland Bays
region: 1) coastal wetlands, and 2) freéhwater, or inland wetlands. Coastal wettands are generally
thought of as the tidal marshes and mudflats that are inundated by tides, resulting in either a
regular daily or periodic flooding by salt, brackish, or fresh water. They are closely tied to the
estuarine system, and are directly impacted by their environment, controlled by salt water and
fluctuating water levels. Coastal wetlands are found along the margins of the Inland Bays, in
areas influenced by tides (normal tides as well as storm surges and wind driven storm tides).

Freshwater or inland wetlands are generally non-tidal wetlands, consisting of freshwater marshes,
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swamps, ponds, and bottomland hardwood forests. They are usually located in upper reaches of
streamns and rivers, throughout floodplains along rivers and streams, along edges of ponds, lakes,
and.in low-lying depression or areas of low elevation.

The term "wetland” is often used interchangeably with terms'such as marsh, tidal marsh,
ahd swamp. The word “wetland," as used in this report is actually a defining term for an arca
that falls within one of the following 5 categories (as defined in Tiner, 1985): 1) areas with both
hydrophytes and hydric soils including marshes dominated by grassy vegetation, and swamps
dominated by woody vegetation; 2) areas without hydrophytes, but with hydric soils (e.g. tidal
flats, and farmed wetlands); 3) areas with hydrophytes, but with non-hydric soils (e.g. recently
flooded impoundments); 4) areas without soils, but with hydrophytes (e.g. seaweed covered rocky
shorelines); and 5) periodically flobdéd areas without soil and without hydrophytes (e.g.
sandy/gravelly coastal shorelines). Throughout this document, the term "wetland" is used in an
all encompassing sense, while terms such as marsh or swamp are used to further define a
wetlands type or area.

To further clarify the definition of wetlands, the National Wetlands Inventory Maps
classify wetlands on the basis of ecological system and ecological characteristics (Cowardin et
al, 1979). Coastal and freshwater wetland types in the Inland Bays d;ainage basin are grouped
and depicted on the NWI maps as part of the major wetlands classification systems: Marine (open
tidal bays and coastlines), Estuarine (salt or brackish tidal water marshes and associated
waters/sediments), Palustrine (freshwater marshes, swamps, and shallow ponds), Riverine
(freshwater rivers and streams), and Lacustrine (freshwater lakes, reservoirs, and large ponds)

(Tiner 1985). The predominant wetland groups in the Inland Bays regions include both estuarine
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wetlands and palustrine wetlands. The four major estuarine wetland types are aquatic beds, tidal
flats, emergent wetlands, and scrub-shrub wetlands. Palustrine wetlands represent nontidal
emergent wetlands, scrub-shrub wetlands, forested wetlands, and ponds, with palustrine forested
wetlands the predominant wetland type throughout the Bays’ drainage basins. Preliminary data
from the National Wetlands Inventory’s study of recent (Colonial times to present) wetland
changes within Sussex County (not specific to the Inland Bays watershed) reveal a 17% loss of
estuarine wetlands, primarily due to development; a 62% loss of vegetated palﬁstrine wetlands,
caused by agricultural and forestry activities; and an unknown % gain in nonvegetated palustrine
wetlands, resulting from pond construction (Tiner, 1987). Recent trends in wetland changes that
need to be addressed at the present time include: 1) changes in areal extent of freshwater
wetlands due to developmental pressure (as opposed to the calculated estimates lost to
agricultural and forestry activities); and losses of wetlands due to sca level rise, which are
thought to be significant (D. Saveikis, personal communication). Similarly, of critical importance
is identification of regionally important and valuable threatened wetland types, such as freshwater

tidal wetlands (B. Anderson, personal communication).

General Functions and Values

Wetlands within the Inland Bays’ drainage area are important for water quality, flood
protection, fish, shellfish , and wildlife resources, and a variety of other public values. Both tidal
and non-tidal wetlands are considered to be some of the most productive ecosystems in the world.

The benefits, functions, and values of wetlands are generally divided into three basic categories:
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1) fish and wildlife values; 2) environmental quality values; and 3) socio-economic values. A
more detailed description of wetlands wildlife habitat values, is included later in this chapter.
A brief overview of wetlands functions and values is described here.

Wetlands provide many fish and wildlife values, including reproduction, spawning, and
nursery grounds, feeding areas, resting areas, €scape cover, migration corridors, and habitat for
endangered plant and animal species. Both tidal and non-tidal wetlands have been found to be
essential to maintaining fish populations in the state. According to state fisheries biologists,
approximately 98% of Delaware’s commercially important fisheries are dependent on wetlands
(Delaware Conservationist, 1987). Many species of fish and shellfish feed in wetlands or on
wetland-produced food, and many species utilize wetlands as spawning and nursery grounds.
Similarly, tidal and non-tidal wetlands provide breeding grounds, overwintering areas, and feeding
grounds for waterfowl and other birds. Mammals, amphibians, and reptiles utilize and depend
on wetland areas for food, cover, migration corridors, and habitat,

Wetlands are crucial to maintenance of high environmental quality to other habitats,
especially for adjacent aquatic habitats in the Inland Bays. Along with the major food value of
wetlands plants themselves (Jeaves, stems, roots, and rhizomes), adjacent aquatic shallow water
nearshore habitats are dependent upon the productivity of wetlands plants and associated decayed
plant material and detritus. Wetlands also act to improve and maintain water quality through:
1) removing and retaining nutrients such as nitrogen and phosphorus; 2) processing and filtering
wastes; and 3) reducing sediment loads frorh adjacent waters, and stabilizing deposited sediments.

Socio-economic values associated with wetlands include: flood and storm damage

protection, erosion control, water supply and groundwater recharge, hydroperiod regulation, and
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recreational and aesthetic considerations. Wetlands are extremely effective in temporary storage
of flood waters and protection of downstream property owners from flood damage. The flood
storage function of wetlands also acts to diminish the velocity of waters in adjacent rivers and
streams, thereby causing a reduction in streambank erosion. Along more open shorelines
sﬁrrounding the bays and lower reaches of tidal rivers and creeks, wetlands are considered to be
effective erosion control agents. In low energy environments, wetlands can reduce shoreline
crosion through: creating a cohesive sediment mat and/or matrix with tree and plant roots,
dampening waves through friction, and reducing current velocity alongshore through friction.
Although many wetlands are areas of groundwater discharge, the recharge potential of wetlands
to groundwater is dependent upon several factors, including wetlands type, geographic location,
season, soil type, water table levels, and precipitation, Unfortunately, perhaps the most
appreciated functions and values of wetlands are those that are attached to greatest human use,
enjoyment and pleasure, such as recreational oppmtunities and aesthetics: fishing and hunting,
hiking: nature observation; photography; canoeing; and boating.

Table 3.1 provides a listing of general wetlands functions.

3.1.2 Maior Wetlands Types

This section provides an overview of wetlands within the Inland Bays watershed, focusing
on: 1) major wetland types and associated habitats; and 2) current status and recent trends in

wetlands losses.

The 300 square mile Inland Bay watershed contains a variety of wetlands that have
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WETLANDS FUNCTIONS

Flood conveyance—Riverine wetlands and adjacent floodplain lands often form natural floodways
that convey flood waters from upstream to downstream points,

Barriers to waves and erosion—Coastal wetlands and those inland wetlands adjoining larger lakes
and rivers reduce the impact of storm tides and waves before they reach upland areas.

Flood storage—Inland wetlands may store water during floods and slowly release it to downstream
areas, lowering flood peaks.

Sediment controi—Wetlands reduce flood flows and the velocity of flood waters, reducing erosion
and causing flood waters to release sediment.

Fish and shellfish—Wetlands are important spawning and nursery areas and provide sources of
nutrients for commercial and recreational fin and shellfish industries, particularly in coastal areas.

Habitat for waterfowl and other wildlife—Both coastal and inland wetlands provide essental
breeding, nesting, feeding, and predator escape habitats for many forms of waterfowl, other birds,
mammals, and reptiles,

Habitat for rare and endangered species—Almost 35 percent of all rare and endangered animal
species are either located in wetland areas or are dependent on them, although wetlands constitute
only about 5 percent of the nation’s lands.

Recreation—Wetlands serve as recreation sites for fishing, hunting, and observing wildlife,

Warer supply—Wetlands are increasingly important as a source of ground and surface water with
the growth of urban centers and dwindling ground and surface water supplies.

Food production—Because of their high natural productivity, both tidal and inland wetlands have
unrealized food production potential for harvesting of marsh vegetation and aqua-culture.

Timber production—Under proper management, forested wetlands are an important source of imber,
despite the physical problems of timber removal.

Historic, archaeological values—Some wetlands are of archaeological interest. Indian settlements
were located in coastal and inland wetlands, which served as sources of fish and shelifish.

Education and research—Tidal, coastal, and inland wetlands provide educational opportunities for
nature observation and scientific study. '

Open space and aesthetic values—Both tidal and inland wetlands are areas of great diversity and
beauty and provide open space for recreational and visual enjoyment.

Water qualiry—Wetlands contribute to improving water quality by removing excess nutrients and
many chemical contaminants. They are sometimes used in tertiary treatment of wastewalter.

Source: Adapted from Kusier, 1983,

Table 3-1 Generalized Listing of Wetlands Functions

(Conservation Foundation, 1988)

UODINLNIATBL3-1.TBL 3.11




developed over the last 8,000 to 10,000 years. The predominant groups (as defined by Cowardin,
et al., 1979) are estuarine wetlands and palustrine wetlands, with peripheral marine wetlands on
the easternmost portions of the Inland Bays areas. The extent of riverine and lacustrine wetlands
is limited within the Inland Bays watershed. Riverine wetlands are found in the uppermost
reaches of the drainage basin, and they are usually associated with man-made, or excavated
ditches. Lacustrine wetlands are even more limited in their areal extent, and only a few isolated
lacustrine wetlands_are delineated by the National Wetlands Inventory. The Cowardin (1979)
classification system groups wetlands according to ecologically similar characteristics., Within
each group, there are many wetland types based on differences in vegetation and hydrology. This
report presents a simplified overview of the U. S. Fish & Wildlife Service’s wetland classification
system, as described by Tiner (1985). For additional technical detail applied by the U. S. Fish
& Wildlife Service to its wetland classification system, the reader is referred to Cowardin et al
(1979).

3.1.3. Riverine Wetlands

Riverine wetlands are usually restricted to nonpersistent emergent wetlands, aquatic beds,
and unvegetated shallow water or exposed areas in freshwater rivers and creeks (salinity < 0.5
ppt) (Tiner, 1985). Although many freshwater wetlands are found along the borders of rivers and
creeks, only a small portion of these are defined as riverine wetlands; these include aquatic beds
within river channels and fringes of nonpersistent emergent plants growing on river banks or in
shallow water (Tiner, 1985).

Riverine wetlands within the Inland Bays watershed are limited to the western fringes of

the watershed, or the upper reaches of the drainage basin, with most riverine designations found
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in the Indian River Bay drainage area. These riverine wetlands, comprising less than 2 percent
of the Inland Bays total wetlapd area, are classified as non-tidal (lower perennial), open water
of unknown bottom, and may be either permanently flooded or intermittently exposed
(subaerially). Most riverine wetlands that are tributaries to Indian River Bay are excavated
ditches, such as sections of Iron Ditch, Whartons Ditch, Laurel Ditch, Horse Pound Ditch, and
portions of the upper reaches of Vines Creek and Pepper Creek. Several unditched riverine
wetlands are also delineated, including Herring Branch of Vines Creek.

Typical nonpersistent emergent vegetation in riverine wetlands include, in shallow water:

burreed (Sparganium spp.), pickerelweed (Pontederia cordata), arrowhead (Saggitaria spp.), arrow

arum (Peltandra virginica), rice cutgrass (Leersia oryzoides), and smartweed (Polygonum spp.).
Submerged aquatic bed vegetation is likely to include pondweed and riverweed (Potamogeton

spp.). spatterdock, and white water lily (Nymphaea ordorata).

3.1.4. Lacustrine Wetlands

Lacustrine wetlands are found in shallow waters and along exposed shorelines of lakes,
reservoirs, and deep ponds. Typical lacustrine wetland vegetation includes: 1) free-floating plants
ahd rooted vascular floating-leaved plants (spatterdock, white water lily, water shield, duckweed),
and submergent plants (pondweeds, waterweeds, water milfoil, and Hydrilla) in lacustrine aquatic
beds; and 2) emergent plants (arrowhead, spatterdock, sedge, smartweed, pickerelweed, arrow
arum, burreed, spikerush) in nonpersistent emergent lacustrine wetlands along lake/pond
shorelines (Tiner, 1985},

Lacustrine wetlands, like riverine wetlands, are not frequently found within the Inland
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Bays drainage basin, and comprise less than 2 percent of the wratcrshed’s total wetland area.
Most of these lacustrine wetlands are found in diked, impounded, or excavated ponds/lakes,
including Burton Pond (tributary to Rehoboth Bay), and Betts Pond, Drain Ditch, and several
other unnamed ponds in the Indian River Bay drainage system. Within the Little Assawoman
Bay drainage system, 35 Acre Pond (located near Sassafras Landing) is delineated as a limnetic,

nontidal intermittently exposed/permanently flooded lacustrine wetland.

3.1,5. Marine Wetlands

Marine wetlands in the Inland Bays vicinity are limited to sandy intertidal beaches located
along the Atlantic coastal shorelines adjacent to Rehoboth, Indian River, and Little Assawoman
Bays. Marine habitats are exposed to the waves and currents of the open ocean, and to water
regimes that are determined primarily by the ebb and flow of oceanic tides. Salinities often
exceed 30 parts per thousand, with little or no dilution, except directly at the mouth of Indian
River Inlet, Vegetation commonly found in this type of wetlands along beach areas include: sea

rocket (Cakile edentula), saltwort (Salsola dali), sandbur (Cenchrus tribuloides), beach grass

(Ammophila brevigulata), beach orach (Atriplex arenaria), cocklebur (Xanthium strumarium), sea

purslane (Sesuvium maritimum), and beach bean (Strophostyles helvola) (Silberhorn, 1982; Tiner,

1985).

Although marine wetland habitats may at first appear to be devoid of organisms, there are
many species of animals that utilize this habitat. Many insects and reptiles are found among
beach vegetation, and small mammals such as mice, raccoons, rabbits, opossum, and fox frequent

this habitat in sea'rch of food. Shorebirds are dependent on the marine wetland habitats for food,
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cover, and nesting/breeding habitat. The piping plover, and endangered species in Delaware, is

dependent on this habitat for cover, nesting, and brood rearing.

3.1.6. Estuarine Wetlands

Estuarine wetlands consist of tidal wetlands adjacent to deepwater tidal habitats that are
usually semi-enclosed by land, but have an open connection to the ocean. In estuarine wetland
areas, ocean waters are usually diluted by freshwater runoff from adjacent uplands, but salinities
may occasionally increase during periods of low precipitation and high evaporation. Estuarine
weﬂands are associated with tidal waters of the Inland Bays, which extend along the fringes of
the Inland Bays and upstream in coastal creeks to a point where the water contains less than 0.5
parts per thousand (ppt) of ocean derived salts. Estuarine wetlands in the Inland Bays are subject
to periodic flooding by the tides, on a semi-diurnal basis (low marsh) or during storms and
extreme tide events (high marsh). The five major estuarine wetland types in the inland bays are
: 1) aquatic beds; 2) intertidal flats; 3) emergent wetlands: 4) scrub-shrub wetlands; and 5)

forested wetlands.

1) Aquatic Beds.

Aquatic beds are subtidal areas vegetated mainly with rooted aquatic plants. Eelgrass

(Zostera marina), and widgeongrass (Ruppia maritima) are the only reported submcrgcd aquatic
species that historically have been reported in the Inland Bays (See Living Resources Chapter

for more detail on SAV's). A survey conducted in 1985/1986 demonstrated that there were no
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known surviving beds of eelgrass or widgeongrass in Delaware’s Inland Bays. Other subtidal
wetlands types mapped in the Inland Bays include unvegetated subtidal open water and
unconsolidated bottom zones. These areas are typically found in the flood tidal delta area of
Indian River Bay, along the relict flood tidal deltas of Rehoboth Bay, and in shallow nearshore
éreas along the shorelines of the bays. Delaware DNREC has made recent (198A9-l991) attempts
to reestablish SAV’s in the Inland Bays (B. Anderson, personal communication). Further
experimentation, along with written documentation of results and monitoring programs should

provide much needed information on the status of aquatic bed wetlands within the Inland Bays.

2) Estuarine Intertidal Flats/Bars

Estuarine intertidal flats are largely unvegetated areas subject to tidal flooding twice daily,
and are exposed to air between times of high tide. They occur between the intertidal emergent
wetlands and subtidal estuarine waters, and most macrophytes (with the exception of occasional

clumps of smooth cordgrass (Spartina alterniflora)), do not inhabit these zones. Rather, estuarine

intertidal fiats and bars are typically colonized by algal communities. Microscopic vegetation,
such as dinoflagellates, blue-green algae, green macro-algae, and diatoms are often abundant and
important plants in this habitat. Estuarine intertidal flat/bar wetlands habitats are found along
the intertidal perimeter of the three Inland Bays. Although not as expansive in area as adjacent
estuarine emergent wetlands, intertidal flats and bars are widespread and found almost
continuously around the borders of Rehoboth Bay and Indian River Bay. The areal extent of
estuarine intertidal flat/bar environments in and around Little Assawoman Bay, however, is much

more limited. These habitats are primarily restricted to the northern perimeter of Little Bay, and
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to isolated pockets in Dirickson Creek. Estuarine intertidal flats and bars are not necessarily

connected to contiguous emergent upland wetlands (B. Anderson, personal communication).

3) Estuarine Emergent Wetlands.

Estuarine emergent wetlands are the dominant wetland type along the Inland Bays
shorelines, and along tidal creeks that are tributary t0 the bays. Around Rehoboth Bay, extensive
estuarine emergent wetlands can be found in eastern sections (Rehoboth Marsh), along the
northern perimeter (Dodd’s Marsh), all along the western bay shoreline (Sally Burton Pond
vicinity, Shell Cove Landing, Sloan and Sally Cove vicinity, Arrowhead Point, Burton Point), and
along the southern bay shoreline (Nats Marsh, Raccoon Point). Estuarine emergent wetlands are
also prevalent along the edges major and minor tidal creeks and tributaries to Rehoboth Bay, such
as Love Creek, Herring Creek, Guinea Creek, and Wilson Creek. Indian River Bay estuarine
ernergent wetlands are seen as backbarrier marshes along the eastern perimeter (Mare Marsh,
Beach Cove marshes, marshes surrounding Burton Island), and narrow marshes fringing uplands
along the southern and northern perimeter (Pasture Point Cove vicinity, Big Marsh Point, Walter
Point marshes, Blackwater Point, Lingo Point). More extensive estuarine emergent wetlands are
common along Indian River Bay’s tidal rivers and creeks, such as Whiges Creek, Blackwater
Creek, Vines and Pepper Creeks, Indian River, Warwick Gut, and Emily Gut. Along Little
Assawoman Bay’s perimeter, estuarine emergent wetlands include backbarrier marshes, such as
Daisy Marsh and adjacent unnamed marshes, extensive marshes in thelvicinity of Assawoman
Bay Wildlife Area along the northwestern perimeter, and marshes fringing uplands at Bennett

Point, Laws Point, Peppers Landing, Conch Point, Point of Ridge/Tubbs Cove vicinity, and
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Lighthouse Cove. Estuarine emergent wetlands can also be found along Dirickson Creek, and
other minor tributary streams.

Estuarine emergent wetlands are the low-lying grassy areas around the bays’ perimeters
that are either regularly or irregularly flooded by tidal waters. They are flooded for varying
periods depending on elevation, and are vegetated by a variety of macrophytic plants depending
on frequency and duration of tidal flooding, substrate, and salinity. Emergent wetlands can be
divided into two general zones based on elevation and general physiographic conditions. These
lateral zonations are commonly referred to as: low marsh, or regularly flooded wetlands; and high
marsh, or irregularly flooded wetlands. The low marsh areas extend from about mean sea level
to the mean high tide level, and are alternately flooded by the tides and exposed subaerially at
least once (usually twice) daily. In high and moderate salinities, the low marsh is dominated by

the tall form of smooth cordgrass (Spartina altemniflora).

The high marsh ranges from above the mean high water mark to the extreme spring high
fide level. This zone is less frequently flooded by the tides, usually during the semi-monthly
spring tides or during storm conditions, and is generally exposed to air. Vegetation composition
will vary in high marsh zones depending on elevation relative to the tide, drainage characteristics
of the substrate, and salinity. A greater diversity of plant life is found in the high marsh zone
than in the low marsh, including: the short form of smooth cordgrass, salt hay cordgrass (Spartina

patens), spike grass (Distichlis spicata), black needierush (Juncus roemerianus), glassworts

(Salicornia spp.), sea lavender (Limonium carolinianum), orach (Atriplex patula), marsh elder (Iva

frutescens), groundsel bush (Baccharis halimifolia), common reed (Phragmites australis), and

switchgrass (Panicum virgatum). Giant cordgrass (Spartina cynosuroides), narrow-leaved cattail -
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(Typha angustifolia), Olney three-square (Scirpus olneyi), rose mallow (Hibiscus mosheutos), and

water hemp (Amaranthus cannabinus) are common in moderate and low salinity marshes.

4) Estuarine Scrub/Shrub Wetlands.
Estuarine scrub-shrub wetlands are dominated by either high-tide bush (Iva frutescens

and/or Baccharis halimifolia) or wax myrtle (Myrica cerifera). The former plant occurs in

moderate salinities, while the latter commonly forms a thicket in low salinity areas and occurs
along the uplﬁnd edges of salt marshes. Estuarine scrub/shrub wetlands are usually influenced
by the tides only during storm events.

The areal extent of estuarine scrub-shrub wetlands within the Inland Bays watershed is
restricted to small, isolated pockets, usually adjacent to (or on the upland edge of) estuarine
emergent wetlands. Estuarine scrub-shrub wetlands are found most extensively along upper
sections of backbarrier marshes of Rehoboth and Indian River Bays; few or none are delineated
along the eastern shore of Little Assawoman Bay. They are also found along the upper reaches

of tributaries to the bays, usually associated with upper fringes of estuarine emergent wetlands.

5) Estuarine Forested Wetlands.

Estuarine forested wetlands are found in areas where the salt marsh is advancing into
adjacent lowland pine forests due to rising sea level. Loblolly pine (Pinus taeda) is the dominant
tree, while spike grass commonly covers the underlying ground. Black needlerush, salt hay -
cordgrass, and other estuarine plants may also occur beneath the pines. Estuarine forested

wetlands, although not specifically shown within the Inland Bays watershed on the National
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Wetlands Inventory maps, are probably found around the bays as transitional wetlands; between

estuarine emergent and scrub-shrub wetlands, and adjacent upland environments.

Habitats of the Tidal Salt Marsh and Associated Wetlands

The tidal salt marsh is a unique habitat, comprised of and influenced by many biological,
physical, and chemical interactions. The dynamic characteristics of estuarine tidal marshes and
their location between terrestrial and aquatic zones make them unique habitats for a great vafiety
of organisms. Under the influence of tides as well as freshwater inflow from adjacent uplands,
they are accessible to both marine and terrestrial plants and animals. Research has demonstrated
that tidal wetlands are extrcmeily important to the health and welfare of fish and shellfish
populations, as well as to insects, amphibians, reptiles, waterfowl, shorebirds, song birds, and
rﬁammals. Tidal wetlands provide habitat for feeding, nesting, migration, and spawning activities
of numerous organisms, a few of which will be described here.

Unvegetated subtidal and intertidal flats and bars, as well as marsh creek banks, provide
estuarine habitat to many benthic and cpibenth'ic invertebrates, such as razor clams, hard clams,
a great van‘ety of worms, and crustaceans. Many other animals utilize these "flats” as feeding
habitat: fish, shorebirds, wading birds, insects, gulls and terns (see Living Resources Section).

In vegetated areas, the unique habitat provided by a tidal wetland is tied to the complex
relationship between vegetative zones, salinities, and tidal inundation. Zonation patterns
established by vegetation within a wetlands are also reflected in animal distribution throughout
a wetland area. Although the distribution of animals in a wetland is not as distinct as plant

distribution, animals are none-the-less tied into vegetative and physical habitat zonation. For
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example, many invertebrates, such as ribbed mussels (Geukensia demissa), snails (Melampus

bidentatus), marsh crabs (Sesarma), and fiddler crabs (_UL?I spp.) are commonly found in low
marsh portions of tidal wetlands. While the ribbed mussel, commonly found along creek banks
and drainage ditches, is dependent on tidal inundation for its food source, snails and crabs utilize
plant detritus, micro-algae, and smooth cordgrass as a food source. Many species of birds are

also dependent upon low marsh, or intertidal areas, for habitat. Clapper rails (Rallus longirostris)

feed, nest, and brood their young in low marsh zones. Various sparrows, red-winged blackbirds,
willets, herons, and many waterfowl (e.g. blackducks) are dependent upon tidal wetlands for
feeding habitat, consuming smooth cordgrass seeds, or low marsh invertebrates such as worms,
crabs, and snails. Many species of fish depend on and utilize low marsh habitat. Mullet (Mugil

cephalus), mummichogs (Fundulus heteroclitus), sheepshead minnows (Cypriinodon variegatus),

striped killifish (Fundulus majalis), and juveniles of other species feed over the low marsh during

periods of high tide. Ephemeral pools in high marsh areas are inhabited by F. heteroclitus, F.

lucia, Gambusia, and C. variegatus. Research has also demonstrated that some species, such as

the mummichog, lay eggs at the base of smooth cordgrass stalks, and in empty ribbed mussel
shells.

A great variety and number of insects are dependent upon the tidal marsh for habitat.
Although insects are usually considered nuisance species to humans, they are extremely important
to the food chain, and are an important source of food to many organisms. Insects commonly

found in Inland Bays tidal marsh habitats include: mosquitos such as Calex salinarius and Aedes

sollicitans which are high marsh breeders, dragonflies (Anax spp.), greenhead flies {Tabanus

nigrovittatus), and deer flies (Chrysops spp.), which are both high and low marsh breeders.
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The high marsh, or Spartina patens dominated vegetation zones are inhabited and utilized

by many small mammals such as the white footed mouse, deer mouse (Peromyscus spp.),

meadow vole (Microtus pennsylvanicus), otter (Lutra spp.), and the muskrat (Ondatra zibethica).

Many mammals that utilize tidal wetlands are upland species that are dependent on wetlands for

food sources. Examples of upland mammals that often frequent wetlands include: raccoons

(Procyen lotor), opossums (Didelphus marsupiala), woodchucks (Marmota monax), fox (Vulpes

sp. and Urocyon sp.), deer (Odocoileus virginiana), and rabbits (Sylvilagus floridanus).

Many transient, or migratory, species are dependent upon tidal wetlands for feeding and

nesting habitat. Wetlands shrrounding the Inland Bays are commonly used by many species of

waterfowl, including but not limited to: mallards (Anas platyrhynchos), pintails (A. acuta), blue
and green-winged teals (A. carolinensis and A. discors), black ducks (A. rubripes), gadwalls (A,

strepera), canvasbacks (Aythya valisineria), redheads (A. americana), mergansers (Mergus.spp.),

loons (Gavia immer), brant (Branta bernicla), Canada geese (B. canadensis), and snow geese

(Chen hyperborea).

Brackish Water Wetland Habitat Values

Brackish tidal wetlands (mesohaline; 5 ppt to 18 ppt salinity) are normally found upstream
from more saline wetlands, and downstream from non-tidal freshwater wetlands. Brackish water
wetlands in the Inland Bays area are generally dominated by two species of vegetation: smooth

cordgrass (Spartina alterniflora), giant cordgrass (Spartina cynosuroides), and salt meadow hay

(Spartina patens). These grasses (both seeds, roots, and plants) provide important food and

protective and nesting cover for many species of birds, waterfowl, mammals, reptiles, and fish.
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Waterfow! and shorebirds utilize seed and rootstock of saltmarsh vegetation for a food source,
while other birds such as sparrows, feed on the sceds. The grasses themselves are eaten by deer,
mice, and other mammals. Predators such as fox, raccoons, and skunk prey on birds, their eggs,
and smaller mammals.

The vegetated and unvegetated intertidal mud flats commonly associated with brackish
~ water Spartina wetlands provide additional habitat. Crustaceans, bivalves, worms, and snails are
conswmed by mammals and birds. Fish commonly found in tidai creeks and ditches within the

Spartina marsh include the striped killifish (Fundulus majalis), bay anchovy (Anchoa mitchilli),

and hogchoker (Trinectes maculatus), as well as the American eel (Anguilla rostrata), These
species feed on worms, shrimp, phytoplankton, zooplankton, and organic material produced by
the wetlands plants. The fish also serve as food for predators (birds, waterfowl, snapping turtles,
mammals, etc.). Brackish wetlands are very similar biotically to estuarine wetland, and many
of the samt.: organisms described in the estuarine wetlands habitat section (just preceding this

section) would also utilize brackish wetland habitats.

Tidal Wetlands: Processes of Change

Natural Processes

Tidal wetlands along Delaware’s Inland Bays have formed naturally in response to sea-
level rise or subsidence, and tidal inundation of surrounding low-iying lands. Fringing marshes
form as the "leading edge" of the marine transgression, and represent the landward encroachment
of tidal environments. These wetlands migrate landward and upward relative to sea level rise,

gradually encroaching onto upland necks surrounding the Inland Bays. Anecdotal accounts of
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croplands around Indian River Bay slowly turning into marshlands have been documented by
Lanan and Dalrymple (1976). This natural process of marsh formation in response to sea-level
rise generally results in an increase in wetlands area.

Another natural process of wetlands formation resuiting in an increase in tidal marsh

.acreage in the Inland Bays system is formation of backbarrier marshes on flood tidal deltas

and/or washover fans along the eastern margins of the bays. Sediment deposition by flood tidal
currents or storm overwash may result in formation of an intertidal or supratidal lobe or deposit
of sand, which is then colonized by salt marsh vegetation. In the Inland Bays, an example of this
type of marsh formation is Rehoboth Marsh, a relict flood tidal delta of an ancestral Indian River
Inlet (Carey, 1979). However, human development and habitation pressures essentially eliminate
the possibility of future new inlet/flood tidal delta development in the Inland Bays area. It is not
likely that broad expanses of new marsh will form in the future on flood tidal deltas and
extensive washover deposits, However, the process of overwash, even if limited to extreme
storm events, is important to sediment accumulation and to maintaining the elevation of
backbarrier marshes relative to relative sea level rise. It is only during .ext.reme storm events,
with associated waves, storm surge, and wind driven tides that sandy material is carried into back
barrier environments and onto adjacent wetlands or intertidal flats/bars.

Natural processes contributing to wetlands loss around the Inland Bays include storm
wave erosion of wetlands shorelines, "drowning" of wetlands caused by rapid sea-level rise, and

grazing and/or grubbing by snow geese.

Human Activities
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In recent decades, human activities have altered the extent of tidal wetlands in Delaware’s
Inland Bays. The major human activities impacting tidal wetlands in the Inland Bays are
dredging and bulkheading; spoil disposal; impounding; ditching; waste disposal; residential,
commercial; and industrial development; maﬁnag; and agriculture (Daiber and others, 1976).
Boat wake erosion is also believed to be a significant source of wetlands loss in the Bays (see
Littoral Environments/Habitats Section 3.4). In the 1950°s and 1960’s, prior to establishment of
Delaware’s Wetlands Act and implementation of the Department of Natural Resources and
Environmental Control Tidal Wetlands Regulations, and enforcement of existing and new Federal
wetland programs (e.g. Section 10 and Section 404) dredging probably had a significant impact
on the tidal wetlands of Delaware's Inland Bays. Dredging of wetlands, with associated
placement of fill and dredge spoil material directly on wetlands, had been used as a mechanism
to create waterfront property for housing developments on man-made canals and artificial
lagoons, and to create marinas and boatyards. Dredging of tidal wetlands not only resulted in
physical destruction of habitat, but also had peripheral impacts on water quality, estuarine
salinities, bottom sediments, and associated benthic communities. Wetlands were also used as
spoil sites for dredged material. Deposition of spoil on wetlands results in direct loss of wetland
habitat, and has longranging and significant impacts on many associated components of the
estuarine ecological system. Fortunately, most dredge/fill activities are now strictly regulated by
Delaware DNREC and the U.S. Army Corps of Engineers.

Even when dredge/fill activities do not occur directly on wetlands, increased human
pressure for development (residential and commercial) in areas contiguous to Inland Bays

wetlands may have significant impacts on estuarine wetlands. Activities associated with site
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preparation in upland areas adjacent. to tidal wetlands can result in severe ecological impacts,
including: increased sedimentation into wetlands via erosion of cleared land; water quality
problems carried into wetlands via surface water runoff and its associated toxic substances;
changes in waterflow and freshwater input patterns due to hydrologic changes adjacent to
wetlands; and sewage, septic tank, and solid waste impacts that accompany human development
of uplands adjacent to wetlands. The general physical characteristics of the Inland Bays and
fringing tidal wetlands (relatively shallow, restricted exchange with ocean waters, narrow fringes
of estuarine wetlands adjacent to uplands) make them susceptible to human impacts. The
relatively slow flushing rates characteristic of the Inland Bays, causes pollutants to become
trapped in the bay system, rather than being flushed into the ocean (Daiber and others, 1975),

Other human activities, such as ditching, channelization, and drainage projects, have
generally resulted in net losses of wetlands, and secondary negative impacts on adjacent and
contiguous intertidal and subtidal habitats. In the 1930’s, approximately 44000 acres of
Delaware’s tidal marshes were indiscriminately ditched by the Civilian Conservation Corps
(CCC) for the purpose of mosquito control. At that time, ditching was considered to be a
beneficial practice, intended to improve wetlands for human use and purposes. Sussex County
had 75% of the estuarine emergent wetlands ditched for mosquito control; mosquito ditches are
evident in most tidal wetlands surrounding the Inland Bays.

Swisher (1982) reports that from the 1920's to the early 1930’s, workers, including
members of the CCC, hand dug parallel ditches spaced every 45 meters with channel dimensions
of 25 cm x 50 cm throughout the marshes surrounding the Inland Bays. Later, from the mid

1930"s to the early 1960’s, backhoes were used to construct new ditches perpendicular to the old
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ohes, creating a checkerboard pattern. Old ditches were maintained and some were dimensionally
enlarged to 45 cm x 60 cm (Stachechi, 1982). After the 1962 storm, a major clean-up of the
mosquito ditches took place, utilizing backhoes and cranes to remove the large volumes of sand
and storm debris from the channels. Channel dimensions were again increased, some up to a 3-4
fbot width. Since the 1970’s, a rotary excavator has been used to maintain and construct
mosquito ditches (Stachechi, 1982). This indiscriminate mosquito ditching program and its
performance are controversial subjects. Although the ditches may have curbed mosquito
populations in Delaware, the ditches have altered the hydrology and elevation of tidal wetlands,
resulting in significant impacts on tidal wetland habitat. Daiber and others (1976) report the
indiscriminate ditching and draining of wetland areas has resulted in major changes in animal
populations. Use of ditched wetland areas by invertebrates, mammals, and many birds has
declined, as many animals do not utilize "ditched" habitats. Daiber and others (1976) report that
extensive studies conducted in Kent County marshes before and after ditching operations showed
that in most vegetative zones, the numbers of invertebrates found were significantly lower after
ditching operations had been complete. However, another study (Daiber and others, 1976)
reported that certain invertebrates, such as fiddler crabs and salt marsh snails, were more
numerous in ditched marshes than in unditched marshes. The study concludes, however, that
ditching, by lowering the water table of the marsh, is more detrimental to the majority of
invertebrates on the marsh, In general, past indiscriminate ditching practices led to associated
declines in invertebrate, bird, and mammal populations that normally utilize marsh habitat. Small
ponds in the marshes may have been drained completely, and drainage patterns across broad

expanses of tidal wetlands have been altered; sediment excavated from the marshes has created
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new ponds in some areas and changed vegetational zones in others. In addition, there is
speculation that mosquito ditches may have accelerated shoreline erosion in some areas (Swisher, -
1982). |

Recent changes in methods to control mosquitoes through marsh management (e.g. Open
Marsh Water Management (OMWM)) are applied more judiciously and are more compatible with
maintaining wetland systems. Selectively performed, OMWM can result in enhanced mosquito
control through facilitating natural fish predation of mosquito larvae while reclaiming marsh
hydrology and enhancing select habitat functions (e.g. feeding, breeding, and cover habitat for

fish and waterbirds) (D. Saveikis, personal communication).

Some human activities may actually result in a net gain in wetland areas, or enhancement
of degraded wetland habitats. These include colonization of dredge spoil material by wetlands
vegetation, and intentional restoration of wetlands habitats. Other activities, such as creation of
impoundments, can be used in attempts to restofe degraded wetlands or create wetlands of
improved biological and ecological value. For example, many Phragmites dominated wetlands,
along the upper edges of tidal influence, have been impounded in an effort to control the extent
of Phragmites, and to enhance waterfowl utilization of an area. In these areas, embankments or
other physical barriers have been used to effectively control natural tidal flow, frequently
resulting in the transition of a saltwater habitat to a freshwater or brackish habitat, and the
wransition from a vegetated wetland area to a shallow pond habitat, The permanent or semi-
permanent flooding of a marsh area with freshwater results in significant changes in floral and

faunal habitat; these changes can have many beneficial as well as adverse effects, A serious
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adverse effect with significant secondary impacts would be the resultant loss of the flow of
nutrients and energy from the impounded area into the estuary. Many functions and values of
tida! wetlands are altered when an impoundment separates a wetland from the estuarine system

(Daiber and others, 1975).

Tidal Wetlands: Trends

The drainage basin of Delaware’s Inland Bays includes 6,573 acres of tidal wetlands

(Daiber and others, 1976). Of the total, Daiber classifies 6,252 acres, or 95% of these wetlands

aé. low marsh (regularly and irregularly flooded), of Spartina alterniflora dominated wetlands.
The remaining 312 acres of tidal wetlands surrounding the Infand Bays (5%) were mapped by

Daiber as "higher" wetlands, dominated by marsh elder bush (Iva frutescens).

Between 1938 and 1973, the State of Delaware lost over 8,000 acres of tidal wetlands,
due to natural processes and human activities (Daiber and others, 1976; Hardisky and Klemas,
1983). Over 2,000 acres of the areal loss occurred in the Inland Bays drainage basin (Daiber and
others, 1976). Table 3.2 summarizes tidal wetlands acreage and tida! wetlands loss for the State
of Delaware and the Inland Bays drainage basin. In 1938, 91,672.1 acres of tidal wetlands
existed in Delaware, of which 8,646.7 acres (representing 9.4% of the State’s total) were located
in the Inland Bays drainage basin (Daiber and others, 1976). Between 1938 and 1973, 8,251.8
acres of tidal wetlands were lost throughout Delaware, representing 9.0% of the State’s tidal

wetlands area, In the Inland Bays, the proportion of tidal wetlands lost during this period was
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State of Iniand
Delaware Bays Ref.
Tidal wetlands acreage,
1938: 91,672.1 8,646.7 (D
Tidal wetlands acreage,
1973: 83,420.3 6,572.4 (1)
Total acres lost, 8,251.8 2,074.3 (1)
1938-1973 (9.0%) (24.0%)
Average annual loss, 235.8 59.3 (D
1938-1973 (acres/yr). -
Average annual loss, 444 N/A (2)
1954-1971 (acres/yr):
Total acres lost, 177.3 N/A 3
1973-1979
Average annual loss, 29.6 N/A 3
1973-1979 (acres/yr):
Net acres lost, 136.3 N/A (3)
1973-1979:
Average annual net loss, 22.7 N/A 3

1973-1979 (acres/year):

References: (1) Daiber and others, 1976
(2) Lesser, 1971
(3) Hardisky and Klemas, 1983

Table 3.2 Tidal Wetlands Loss in the State of Delaware and in the Inland Bays
Drainage Basin

3-30

UODINLNINTBL3-2.TBL




24.0%. or a loss of 2,074.3 acres. The average annual loss of tidal wetlands in the Inland Bays
amounted to 59.3 acres per year from 1938 to 1973, and 258.8 acres per year in Delaware.
Lesser (1971) estimates that statewide tidal wetlands loss was 444 acres per year during the
period from 1954 to 1971. This high rate suggests that much of Delaware’s tidal wetland loss
took place in the late 1950’s and the 1960’s. This appears to be supported by qualitative
comparison of selected aerial photographs from 1938, 1954, and 1968 (as presented in Swisher,
1982). Hardisky and Klemas (1983) attribute the high rate of destruction of tidal wetlands to
construction activities designed to "accommodate the building of vacation homes near the coast.”

Adoption of the State Wetlands Act in 1976, and enforcement of Federal Section 10 and
Section 404 programs, sharply reduced thé toss of tidal wetlands in Delaware. Hardisky and
Klemas (1983) compared tidal wetland loss rates prior to the enactment of legislation with rates
of tidal wetlands aft¢rwards (1973-1979). From 1973 to 1979, total tidal wetlands loss in
Delaware amounted to 177.3 acres, of which 120.0 acres were éttributed directly to human
activities: 57.3 acres were lost to natural erosion. During this time period (1973-1979), 41.0
acres of tidal wetlands formed through natural marsh building processes. Thus, the net loss of
tidal wetlands in Delaware from 1973 to 1979 was 136.3 acres, at a rate of 22.7 acres/year. This
figure is less than one-tenth the rate of wetlands loss from 1938-1973, and approximately 5% of

the rate from 1954-1971,

3.1.7. Freshwater (Palustrine) Wetlands

Freshwater wetlands have received far less scientific investigation than tidal salt marshes,

but available research has demonstrated that the two ecosystems are equally important in function
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and value. A significant, yet unquantified, amount of freshwater wetlands are found in the Inland
Bays drainage basin and along the upper reaches of tributaries to the Inland Bays_. These habitats
are productive and vegetatively diverse, with many ecological functions and values that are
similar to salt marshes, These values include: 1) contribution of detritus to the estuarine food
web (Whigham et al., 1978; Odum et al,, 1984); 2) serving as spawning and nursery areas for
anadramous fish (Silberhorn, 1977); 3) acting as sinks for sediments, nutrients (e.g. nitrogen and
phosphorus), and pollutants running off uplands (Sloey et al., 1979; Kadlec and Kadlec, 1979);
and 4) functioning as habitats for various species of wildlife, including waterfow!, mammals, and
many others. Freshwater wetlands also support a great abundance and diversity of plant species.

The palustrine wetland system surrounding the Inland Bays includes all nontidal wetlands
dominated by trees, shrubs, and persistent and non-persistent emergents. Palustrine wetlands in
the Inland Bays watershed are generally found along the upper reaches of creeks and streams
which ultimately flow into the Inland Bays, in lowlying depressions, and in seepage areas. These
freshwater wetlands may occur in isolated pockets, or may be seen as linear corridors along
margins of old dune systems, and along rivers, streams, and creeks. In the Inland Bays drainage
basin area, freshwater wetlands are dominated by palustrine forested wetlands. Less common, but
still an important ecological component in the Inland Bays region are palus'trine emergent
wetlands, palustrine scrub-shrub wetlands, and palustrine open water areas. Flooding ranges from
permanent, to seasonal, to temporary. Major palustrine wetlands include: 1) emergent wetlands;

2) scrub-shrub wetlands; and 3) forested wetlands.

1) Palustrine Emergent Wetlands.

UODINLNDWABTAT-3.TXT 3-32




In general, paluswine emergent wetlands are dominated by erect, rooted, perennial,
herbaceous, or grassy, hydrophytic vegetation. These wetland areas may be flooded for variable
periods throughout the year, from as little as a couple of weeks to a permanently flooded
condition. Palustrine emergent wetlands are found extensive throughout the Inland Bays
watershed, in isolated lowlying areas in uplands, along the margins of streams, rivers, and ponds,
at the base of gently sloping uplands, and adjacent and contiguous to estuarine wetlands, above
the influence of salinity and tides.

Beyond the reach of the tides, these plants and others grow around the Inland Bays in
nontidal emergent wetlands. Some important emergent wetland plants include woolgrass (Scirpus

cyperinus), spatterdock (Nuphar luteum), arrow arum (Peltandra virginica), witlow (Salix spp.),

burreed (Sparganium spp.), broad-leaved cattail (Typha latifolia), spikerushes (Eleocharis spp.).

jewelweed (Impatiens capensis), tearthumbs (Polygonum arifolium and P. sagittatumy,

smartweeds (Polygonum spp.), beakrushes (Rhynchospora spp.), boneset (Eupatorium spp.), Joe-

Pye weeds (Eupatorium spp. and Eupatoriadelphus spp.), reed canary grass (Phalaris arundinacea),

sedges (Carex spp.), asters (Aster spp.), goldenrods (Solidago spp.), redtop (Agrostis alba), and

sensitive fern (Onoclea sensibilis). Shrubs, such as willow (Salix spp.), buttonbush (Cephalanthus

occidentalis), swamp rose (Rosa palustris), elderberry (Sambucus canadensis), smooth alder

(Alnus aerrulata), silkky dogwood (Cornus amomum), and red maple (Acer rubrum) may also be

found scattered within these emergent wetlands (Tiner, 1985).
2} Palustrine Scrub-Shrub Wetlands.
Scrub-shrub wetlands are found in tidal and nontidal areas surrounding the Inland Bays,

and are characterized by dominance of woody vegetation less than 20" tall. This woody
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vegetation includes true shrubs, young trees, and trees and shrubs that are small or stunted due
to stressful environmental conditions such as wind driven salt shear. Early successional stages
of developing forests are also considered scrub/shrub wetlands. Although not as common as
palustrine emergent wetlands and palustrine forested wetlands, they do occur throughout the
Inland Bays vicinity.

Buttonbush (Cephalanthus occidentalis) is common in both freshwater tidal and nontidal

wetlands, while wax myrtle is more common in tidal situations. Important dominance types of

shrub wetlands in the nontidal areas of the Inland Bays region include willows (Salix spp.),

dogwoods (Cornus spp.), alders (Alnus spp. and Alnus maritima), ash (Fraxinus spp.), Atlantic

white cedar (Chamaecyparis thyoides), and red maple (Acer rubrum). Grassy/herbaceous plants

often found in the understory of palustrine scrub-shrub wetlands include: rice cutgrass, woolgrass,
smartweeds, skunk cabbage, jewelweed, dodder, sedges, soft rush, sensitive fern, and mosses

(Tiner, 1985).

3) Palustrine Forested Wetlands.

Palustrine forested wetlands are the dominant freshwater wetland type in the Inland Bays
vicinity. Although they are not specifically designated by name, they exist persistently and
extensively throughout the drainage basins of Rehoboth, Indian River, and Little Assawoman
Bays. The preatest concentration of palustrine forested wetlands in one area can be found in the
outer perimeter of the Indian River Bay drainage basin, south and west of Millsboro. They are
commonly found along lowlying areas adjacent to rivers, streams, and creeks, and are also found

in other areas of lowlying topography, such as upland depressions. These forested wetlands are
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dominated by trees, both deciduous and evergreen, taller than 20, and are found in both
intermittently or seasonally flooded areas. The extent of flooding, soil saturation, and inundation
in forested wetlands is highly variable (perfnanent, seasonal, and temporary), and dependant on
such factors as local climate (precipitation), topographic position, and local hydrology
(groundwater and surface water), and vegetation type.

Temporarily flooded forested wetlands are common within the Inland Bays watershed.
These wetlands, although located in somewhat “drier and higher” wet areas than seasonally
flooded wetlands, are representative of wetlands where hydrology may have been affected by
human-induced drainage, such as channelization projects in agricultural areas and‘ from
stormwater control and drainage alterations in urban and sub-urban residential development.
These temporarily flooded forested wetlands are important as buffers to absorb upland flow from
adjacent agriculture and residential development. Dominant trees in temporarily flooded forested
wetlands include: red maple, sweet gum, tulip poplar, ash, black gum, oak, and loblolly pine.

Understory plants commonly include: sweet pepperbush, inkberry (Ilex glabra), elderberry,

blueberry, poison ivy (Toxicodendron radicans), greenbriar (Smilax rotundifolia), and honeysuckle

(Lonicera japonica).

Seasonally flooded, nontidal forested wetlands are the predominant wetland type
throughout the Inland Bays drainage area, and red maple is the most common wetland tree.

Other trees representative of seasonally flooded forested wetlands include black gum, loblolly

pine, Atl_antic white cedar, sweet gum (Liquidambar styraciflua), black willow (Salix nigra),

various oaks (Quercus bicolor, Q. falcata, Q. michauxii, Q. palustris, and Q. phellos), American

beech (Fagus grandifolia), silver maple (Acer saccharinum), box elder (Acer negundo}, sycamore
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(Platanus occidentalis), ashes (Fraxinus spp.). river birch, tulip poplar (Liriodendron tulipifera),

and elm (Ulmus americanus). Common understory shrubs and trees include sweet bay (Magnolia

virginiana), sweet pepper bush (Clethra alnifolia), highbush blueberry (Vaccinium corymbosum),

arrowwood (Viburnum spp.), and American holly (llex opaca). Herbs, such as skunk cabbage

(Symplocarpus foetidus), tussock sedge (Carex stricta), sensitive fern, and royal fern (Qsmunda

regalis), may be locally abundant.

Permanently flooded palustrine forested wetlands are rare in Delaware, but when they are
found, they are located in Sussex County. Although the largest stands of these perlﬁanently
flooded forested wetlands are known to exist in the Trussum Pond/Trap Pond area, outside the
Inland Bays drainage basin, any small areas of permanently and semi-permanently flooded
palustrine forested wetlands within the Inland Bays drainage basin should be noted and preserved.

The dominant vegetation in these wetlands is bald cypress (Taxiodium distichum), Associated

vegetation includes: water lily, spatterdock, pickerelweed, burreed, and pondweeds (Tiner, 1985).

Palustrine Wetlands Habitat Values

Biologically, palustrine, or freshwater wetlands, are considered to be some of the most
diverse, productive, and unique habitats in the world. The fluctuating water levels relative to
surface elevations create a variety of habitats, resulting in the great diversity of plant and animal
life characteristic of freshwater wetland areas (Hardin, 1985). The complexity and variety of
vegetational communities that occupy freshwater marshes, swamps, and bogs, coupled with the
presence of open water often associated with palustrine wetlands, attracts a multitude of animals

(insects, fish, reptiles, amphibians, birds, and mammals) to these areas. Not all wildlife utilizing
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freshwater wetlands live entirely within specific physical boundaries of the "wet" area; an
important aspect of wetlands use by wildlife involves occasional, transitory, and migratory
applications such as resting, feeding, breeding, spawning, brood rearing, and cover.

The abundance and diversity of plant life and unique hydrology and soils in non-tidal
freshwater wetlands provide for an extremely productive wildlife habitat. The freshwater
wetlands surrounding Delaware’s Inland Bays provide high quality wildlife habitat for fish,
waterfowl, aquatic furbearers, as well as many species of upland, or terrestrial, wildlife. As
upland areas surrounding the Inland Bays are continually developed into residential and
commercial areas, traditionally "upland" wildlife may be forced to utilize undeveloped freshwater
wetland areas more frequently.

Freshwater wetlands along rivers, creeks, and tributaries to the Inland Bays provide
essential water, foéd, and cover for a diverse variety of wildlife. These riparian wetlands also
provide corridors, or pathways, along which wildlife (e.g. birds, bats, deer, small mammals) may
travel between other habitats. Numerous bird species utilize wetland trees and shrubs for
roosting, nesting, and foraging, Neotropical bird migrants are very important species which
utilize and are dependant on freshwater weilands habitats (D. Saveikis, personal communication).

Terrestrial mammals, such as white tail deer (QOdocoileus virginianus), gray squirrel (Sciurus

carolinensis), and eastern cottontail (Sylvilagus floridanus) utilize the food and shelter provided

by freshwater wetlands. The variety of prey species (mice, quail, woodcock, waterfowl) found
in wetlands attracts predators such as the red fox, skunk, and raccoon.
The unique hydrologic characteristics of freshwater wetlands are important to wildlife

‘diversity found in wet areas. Soil moisture and hydric soils, along with the presence of surface
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water, have been found to provide for great productivity and species diversity in wetlands areas,
as compared to uplands (Brinson et al,, 1981; Gill, 1985). Areas with high moisture content ar¢
generally more productive habitats because food (vegetation, seeds, insects) are more abundant,
and vegetative structure is more favorable to a greater number of species (Odum, 1950; Hardin,

1975: Dickson, 1978; Swift, 1980; Gill, 1985).

Habitat Value of Wetlands to Endangered Species in the Inland Bays

The freshwater and tidal wetlands in the Inland Bays drainage basin area have intrinsic
value to wildlife as both a permanent habitat and/or temporary feeding. nesting, foraging grounds.

Hundreds and marsh and swamp dwelling species inhabit the region, including many different

varieties of birds, reptiles and amphibians, and mammals. Similarly, many upland species benefit
indirectly from the wetlands’ hydrologic and biological values (Brinson et al, 1981).

A number of endangered or threatened animal species are be found within the Inland Bays
drainage basin and associated wetland areas. Although the endangered and threatened species
may not be permanent residents of freshwater and saltwater wetlands surrounding the bays, it is
likely that the species visit or utilize the wetlands habitats in some way, depending on wetlands
for food, water, and cover.

Some of the animal species that may utilize the wetlands in some way are likely to be
listed by the federal government as either rare, endangered or threatened. Rare and endangered

transient species such as the peregrine falcon (Falco peregrinus spp.) are likely users of Inland

Bays wetlands habitats. Other transient species, such as the eastern brown pelican (Pelicanus

gﬁ occidentalis carolinensis), though no longer considered an endangered species along the Atlantic
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coast, are similarly likely users of the wetlands habitats surrounding the bays. An important

endangered species, the bald eagle (Haliaeetus leucocephalus), has been noted nesting adjacent

to freshwater and brackish-water wetlands within in the Inland Bays system.
Several other federally listed endangered animals, or formerly threatened species, are

likely to be spotted utilizing wetlands habitats. The osprey (Pandiaon haliaetus) population, once

threatened primarily due to uncontrolled pesticide use (e.g. DDT), has now recovered. Ospreys
are frequently spotted hunting in the bays and nesting in wetlands of the Inland Bays. Similarly,
the northern harrier is depended on tida! wetlands for nesting and feeding. Non-tidal freshwater
wetlands may provide important habitat (food andfor cover) for the Delmarva fox squirrel

(Sciurus niger cinereus), which utilizes wooded wetland areas. Any rare, endangered, or

threatened fishes in the Inland Bays watershed would be dependent (directly or indirectly) upon
the nutrients, primary productivity, arnd food web supplied by tidal and non-tidal wetlands.
Similarly, rare and endangered species of sea turtles which are sighted in Atlantic coastal areas
adjacent to Indian River Inlet, or pinnipeds, which are frequently seen in the Inland Bays estuary,
may be indirectly dependent upon the wetlands fringing the Inland Bays.

The importance of wetlands to endangered and threatened species should not be
overlooked. On a national level, more than 50% of the fishes and amphibians, 30% of the
reptiles and birds, and 15% of the mammals endangered or threatened in the United States are
dependent on wetlands for survival (Williams and Dodd, 1979). Wetlands habitat destruction and
degradation via drainage for agriculture, timbércutting and logging, land clearing, construction
and fill activities for development sites, and pollution may have significant impacts on rare and

endangered species. This should be considered when developing policy and regulatory programs
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for the Inland Bays wetlands which may provide significant habitat for breeding, feeding, cover,

and migration.

Habitat Quality Evaluation

Maintenance and restoration of habitats surrounding the Inland Bays is critical to the
existence, preservation, and support of all associated biological organisms. Research has
demonstrated that the quality of a physical habitat in an area is of primary importance to the
biological quality of a site. An investigation of biological integrity and habitat quality of nontidal
streams in Kent and Sussex Counties was conducted in 1991 by Delaware DNREC (Maxted et
al, 1992). In this study, biological assessments (utilizing aquatic invertebrate communities) of
62 nontidal streams were made in Sussex County, Delaware. While 31% of these nontidal
streams were found to have "good" biological quality, 39% were found to exhibit "fair" biological
quality, and 31% of the sites had "poor" biological quality indicators (i.e. low diversity; high
percentage of invertebrates groups that are tolerant of poor water quality conditions; and low
number and percentage of invertebrate groups that are intolerant to poor water quality conditions).
Similar results were found in assessment of habitat quality for the 62 nontidal streams in Sussex
County: 24% demonstrated "good” habitat quality characteristics; 34% demonstrated "fair" habitat
quality characteristics; and 42% of the sampled Sussex County non-tidal streams were determined
to be of "poor" habitat quality. Further evaluation of the data showed that 84% of the sites
characterized by "poor" biological quality also had "poor" physical habitat scores, thereby
demonstrating the direct relationship between biological integrity and habitat quality.

This examination of the relationship between biological quality and physical habitat

quality provides important baseline data for future research regarding status and trends of habitats
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in Delaware. The data provide an essential evaluation of the status quo of nontidal stream
environments in Sussex County; i.e. that 76 percent of perennial streams are not attaining their
full potential, that existing stream status is indicative of impaired biological conditions,
suggesting a relationship to water quality conditions. Stream channelization, habitat alteration,
ahd other human impacts have resulted in degradation of water quality conditions and physical
habitat in the Inland Bays watershed. When compared to streams that have undergone limited
physical and hydrologic alterations, these degraded streams provide a reference for comparison,
or for establishment of historical trends. Maxted (1993) states that "it is clear that current habitat
condition of nontidal streams is the result o.f channelization and agricultural development over
the last 150 years. This has result.ed in the loss of palustrine wetlands (Tiner 1985) and the
degradation of habitat and biological conditions (DNREC 1992). While we cannot measure the
loss or degradation incrementally over time, we certainly can conclude that the impact has
occurred during the period.”

The results of the investigation clearly demonstrate that the biological quality of an area
s strongly dependent upon the status or quality of the physical habitat. In addition, the
environmental quality of nontidal streams in the Inland Bays watershed has a direct impact on
habitat, biologipal quality, and water quality of the bays themselves. Therefore, protection of and
restoration of physical habitat is essential if the full biological potential of nontidal streams, as

well as downstream waterbodies, in the Inland Bays is to be achieved (Maxted et al, 1992).
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Freshwater Wetlands: Water Quality and Flood Prevention

Special mention should be made concerning the importance of freshwater wetlands to
water quality and flood prevention in and around the Inland Bays. Along with providing wildlife

habitat and food chain support to the many animals in and around the Inland Bays, freshwater

_wetlands are an essential and critical component to general hydrologic characteristics of the

Inland Bays watershed. Freshwater wetlands have significant impacts on flood control, water
supply, and water quality of the Inland Bays, and, when left undisturbed, may provide natural
and ecologically sound solutions to many of the anthropogenically induced problems of the
Inland Bays. Many of the pre-existing freshwater wetlands surrounding the Inland Bays have
been converted to agricultural use, or have been filled for residential and commercial
developments over the last 150 years. As wetlands are drained and filled, their capacity to
remove and retain pollutants, to process wastes, to reduce sediment loads, to retain stormwater
runoff. and to provide temporary flood water storage is eliminated.

Because of the nature of their soils and vegetation, wetlands have the capacity to absorb

~ and retain large volumes of excess runoff during rainy periods, slowly releasing water, and/or

extending hydroperiod, to streams and rivers during dry seasons, and rmaintaining stable
groundwater levels and flow, Wetlands also play an important role in cleansing water polluted
by industrial wastes, sewage, and runoff from urban and agricultural lands; various chemicals,
pesticides, heavy metals, and excess nutrients are bound or broken down in the wetland soils and
by wetland vegetation. The acres of destroyed and disturbed wetlands within the Inland Bays
watershed could possibly have helped to correct many existing problems of flood control and

water quality in and around the Inland Bays; only future preservation and restoration of these
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environments can begin to resolve such problems.

Freshwater Wetlands: Processes of Change

Freshwater wetlands can be greatly impacted by both natural processes and human
interference and alteration. Wetlands are altered physically, chemically, or biologically (Table
3.3). Physical alterations include: placement of fill and other materials in wetlands, converting
them prcmatufely to uplands; excavation; drainage or inundation; or the disruption of natural
supplies of sediment to wetlands needed to maintain their elevation relative to sea level.
Chemical alterations can be caused by changes in nutrient loadings, by placement of hazardous
or other chemical wastes in the wetland, and by the inflow of contaminants from upland or
upstream areas. Biological alteration can result from the removal of natural vegetation and the
introduction of non-native plants and animals. The dynamic balance between hydrology, soils,
and vegetation within a freshwater wetland is easily impacted, resulting most often in degradaticn

of habitat quality, biological diversity, or total loss of wetlands habitat.

Natural Processes

The primary natural processes affecting freshwater wetlands involve water and the
hydrology of wetlands, Rising sea-levels in coastal areas impact adjacent riparian wetlands
through salt water intrusion and increases in frequency and duration of inundation, resulting in
both flooding of existing wetland areas and possible creation of new wetlands on previously
upland surfaces. Increases or decreases in the amount of rainfall over a period of time can

control the extent of freshwater wetlands in an area. Rainfall and runoff, and associated increases
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(
. METHODS OF ALTERING WETLANDS

Physical
1. Filling:
— adding any material to change the bottom level of a wetland or to replace the wetland with dry
land;
2. Draining:

— removing the water from a wetland by ditching, tiling, pumping, elc.;

3. Excavating:
— dredging and removing soil and vegetation from a wetland;

4. Diverting water away:
— preventing the flow of water into a wetland by removing water upstream, lowering lake levels,
or lowering groundwater tables;

5. Clearing:
-~ removing vegetation by buming, digging, application of herbicide, scraping, mowing or
otherwise cutting;

6. . Flooding:
~ raising water levels, either behind dams or by pumping or otherwise channcling water inlo a
weltland;

7. Diverting or withholding sediment:
ar — trapping sediment, through construction of dams, channelization or other types of projects;
" thereby inhibiting the regeneration of wetlands in natural areas of deposition, such as deltas;

8. Shading:
— placing pile-supported platforms or bridges over wetlands, causing vegetation to die;

9. Conducting activities in adjacent areas:
— disrupting the interactions between wetlands and adjacent land areas, or incidentally impacting
wetlands through activities at adjoining sites;

Chemical

1. Changing nutrient levels:
— increasing or decreasing levels of nutrients within the local water and/or soil system, forcing
changes in wetland plant community;

2. Introducing toxics:
— adding toxic compounds to a wetland either intentionally (e.g., herbicide treatment to reduce
vegetation) or unintentionally, adversely affecting wetland plants and animals;

Biological
1. Grazing:
-~ consumption and compaction of vegetation by either domestic or wild animals;

2, Disrupting natural populations:
— reducing populations of existing species, introducing exotic species or otherwise disturbing
resident organisms,

Table 3-3 Generalized Listing of Common Methods of Altering Wetlands
(Conservation Foundation, 1988)
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in surface water/groundwater levels and flow rates can contribute to sediment deposition in
wetlands, or bank erosion of existing wetland areas. Natural biotic processes such as vegetative
succession can alter the nature of a wetlands community, and episodes of fire can have dramatic

impacts on the vegetation, fauna, and surface sediments of a wetland.

Human Activities

Human alterations are likely to have far greater impacts on freshwater wetlands due to
the magnitude and duration of the "human process" (as compared to natural processes). The long
lasting and often permanent nature of man’s activities in and around wetlands are of great
significance to trends of wetlands loss in the Inland Bays areas. Direct human impacts resulting
in degradation or loss of freshwater wetlands include: discharge of material (chemicals, nutrients,
sediment, etc.) into wetlands; filling of wetlands; channelization for flood control, agricultural
use, and crop production; silviculture practices; and alterations to general hydrology of an area
through constructibn of dams, dikes, roadways, etc. (Tiner, 1985).

Within the Inland Bays drainage basin, much attention has been focussed on the ditching
of lowlying areas to increase and improve agricultural use of the land. Tiner (1985) estimates
that in Sussex County, 13% of palustrine forested wetlands have been affected by channelization
and ditching projects. Based on the distribution and dominance of hydric soils within the Inland
Bays watershed, and data collected by DNREC (Maxted 1993), all of the Inland Bays watershed
has been affected by tax ditch/drainage programs. According to the Delaware GIS database, the
construction of lateral ditches has been most extensive in areas on the southern side of Indian

River Bay, and the land areas surrounding Little Assawoman Bay. Although the ditching of
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lowlying land areas (i.e. wetlands) has resulted in a definitive loss of wetland habitat, it should

be noted that most of the current tax ditch systems are draining and maintaining areas that have

been converted to agricultural use since colonial times. Over the last 200 years, substantial

drainage of wetlands in Sussex County can be attributed to channelization and ditching for

agricuitural purposes (R. Smith, personal communication). The soils maps clearly show the ditch

networks associated with agricultural fields in hydric soils areas, especially around  Little

Assawoman Bay. The historic loss of wetlands to agricultural conversion over the last 150 years

has been significant and extreme, and management recommendations must be developed aﬁd

implemented for improvement of existing wetland areas, as well as improving potential habitat |
functions and values of the tax ditches themselves.

The historical loss of fréshwater wetland and riparian habitat to agricultural ditch
programs has had a definitive impact on adjacent waterbodies (e.g. increased turbidity, nutrient
content), due to the loss of associated wetlands functions and values. It is likely that thousands
of acres of freshwater wetlands in the Inland Bays watershed have been converted to agricultural
use over the last 150 years. Not only have the wetlands themselves been lost to agricultural use,
but their functions and values (both direct and indirect) are lost as well. The impact of
agricultural use (channelization and drainage; direct conversion of wetlands; sedimentation;
chemical input, etc) on adjacent waterways is made even more significant because of these
wetlands losses, and concurrent loss of the wetlands’ function and value as natural buffers and
filters, to water quality improvement, to flood prevention, and as wildlife habitat. However,
future maintenance, restoration, and proper management of remaining riparian (wetlands) habitat,

as well as the tax ditches themselves, can possibly restore some of these lost functions and
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values, and improve water quality and biological potential of the Inland Bays watershed.
However, improvements to the ditch network and associated marginal agricultural lands (i.e.
converted wetlands) will only serve as an attempt to restore or accommodate a vestige of the
thousands of acres of wetlands and resource parameters that had previously existed within the
Inland Bays watershed. Because agricultural use of converted and marginal wetlands around the
Inland Bays is likely to remain, consideration of best use of remaining wetlands and wet
environments associated with agricultural use is the only way to enhance the lost functions and
values of farmed wetlands (see Sec. 3 9.3).

With regard to the tax ditch network, Maxted et al (1992) report on the level of biological
activity in some of the channelized waterways. Their report noted that: "These waterbodies are
capable of supporting a high level of biological activity including support for aquatic animals,
aquatic plants, birds, and mammals. ... They {ditches} are important water resources that need
to be managed, improved, and protected for multiple uses including drainage, water quality, and
biological support” (Maxted et al, 1992). This suggests that: 1) even poor quality resources
support aquatic life and wildlife; 2) tax ditches are lower in water quality/habitat
quality/biodiversity than higher quality resources; and 3) degraded waterways and channelization
sites can be improved with best management practices (BMPs) (Maxted 1993). It is suggested
that the most effective BMP is to allow these channelized streams to naturally revegetate,
however, “it can take approximately 40 years for the habitat quality qf a channelized stream to
recover to a pre-altered condition" (Maxted 1993).

It has been suggested that management and maintenance of these ditches can be improved,

resulting in improvements to associated habitat quality, biological integrity, and water quality
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which has been so adversely affected by channelization projects. For example, the maintenance
practice of total clean out of agricultural drainage ditches, with concurrent loss of vegetation,
bottom sediment, and living resource communities, should be modified to improve and enhance
the habitat that these ditches provide (B. Anderson, Personal Communication). Improvements
in agricultural drainage management techniques may actually offer a partial solution to the
negative impacts that drainage from cultivated lands has historically had on adjacent bays and
estuaries. Proper drainage management techniques may serve to reduce nutrient loads anrd
sediments that flow into adjacent waterways. Additional research is needed to determine if
physical modifications to drainage control techniques would result in mitigation of the negative
effects ditching programs. New drainage water management techniques and initiatives may
improve water quality in the streams and bays adjacent to converted Qetiand/agricultural land
areas.

Another critical human impact on freshwater wetlands in the Inland Bays area is
silviculture, or timber harvest. Although the areal extent of palustrine forested wetlands lost to
timber cutting is not known, logging operations have definitive impacts on forested wetlands sites
through removal of vegetation, destruction of soil structure, blocking drainage, damaging
seedlings, and transporting nutrients. Destruction of high quality wildlife habitat, along with
associated beneficial functions of forested wetland areas, is a direct result of timber cutting.
Again, proper management techniques are essential to preservation and maintenance of palustrine
forested wetland habitats. In addition, it should be recognized that some forested wetland sites
should not be subject to standard logging/forestry practices, to avoid destruction of wildlife

habitat, loss of water quality, reduced flood protection, and other values.
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Palustrine. or Freshwater Wetlands: Trends

Delaware’s wetlands, like wetlands nationwide, are dynamic environments easily altered
by natural processes and human activities. The forces acting oh wetlands result in‘ areal and
physical gains and losses; in Delaware, the overall effect has been wetlands loss and degradation,
specifically with regard to nontidal and tidal freshwater wetlands; Dahl (1990, 1991) reports that
54 percent of Delaware’s wetlands were lost between 1780 and 1980. Throughout historical time,
freshwater wetlands have been viewed as wastelands; commonly considered to be little moré than
mosquito havens to be drained or filled. Little or no economic or environmental value was
placed on these "swampy" areas, and they became prime targets for commercial and residential
development: waste disposal; highway development; and landfills. In agricultural areas, low-
lying wet areas were drained, cleared, ditched, and put into crop production. These are practices
that have going on for 150 years, and conversion of hydric soil/wetlands areas to agricultural use
continues today. As a result, studies indicate that, nationwide, more than half of the wetlands
that existed in colonial America have been lost.  Although specific nurﬁbers for acres of
wetlands lost in the Inland Bays drainage basin are not presently available, it is likely that
wetlands status and trends for the Inland Bays may follow the nationwide, statewide, and
countywide data that has been collected over recent years. However, caution should be used in
direct application of existing and available statewide and countywide estimates to the Inland Bays
watershed. It is highly recommended that specific numbers for freshwater wetlands losses within
the Inland Bays watershed should be documented.

While wetland changes in Delaware’s tidal coastal wetlands have been well documented,

information on inland nontidal wetlands did not exist until recently. Reliable estimates of status
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and trends of Delaware’s freshwater wetlands are available through the U. S. Fish & Wildlife
Services’ National Wetlands Inventory Project, which was created in 1974. Its primary purpose
was to produce a series of maps showing the location, type, and distribution of the nation’s
wetlands. Most of the following information is summarized from the research conducted by

Tiner (1985) in conjunction with the National Wetlands Inventory Project.

Repional Trends

In Jate 1983, the NWI initiated a study of recent wetland changes with a five state region:
Virginia, Maryland, Delaware, Pennsylvania, and West Virginia (Tiner, 1987). Preliminary
estimates for the five-state region show a five percent loss of estuarine wetlands and an eight
percent loss of vegetated palustrine wetlands between the mid-1950's and the early 1980"s, with
a 200 percent gain in nonvegetated palustrine wetlands (freshwater ponds). Urban development
was the prime cause of estuarine wettand losses, while forestry activities and channelization were
responsible for most of the vegetated palustrine wetland losses. The gain in nonvegetated
palustrine wetlands resulted from farm pond construction throughout the five-state study area

(Tiner, 1987).

Statewide Results

In 1982, the U. S. Fish & Wildlife Service initiated a wetlands inventory in Delaware
which involved a mapping project that included inland non-tidal freshwater wetlands as well as
coastal wetlands (Tiner, 1985). The purpose of the inventory was to identify the current status

of all Delaware’s wetlands and serve as a base from which to monitor future changes. The study
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interval for Delaware was 26 yearé, utilizing 1955 and 1981 aerial photographs to determine
extent of change (Figure 3.1).

Tiner’s 1985 report states that in 1981, Delaware contained approximately 216 thousand
acres of wetlands, which covered 17% of the state’s land area. Palustrine wetlands represented
68% of the state’s total wetland area (148,000 acres), with palustrine forested wetlands being the
most common and widespread wetland type. Trends in Delaware’s freshwater wetlands were
calculated utilizing photointerpretation of wetlands changes between the mid-1950"s and the late
1970"s/early 1980’s. Much of the losses in freshwater wetlands involved forested swamp areas,
which declined by 17%, or 28,000 acres. Scrub-Shrub swamps dropped by nearly 55%, or 7,000
acres. Results suggest that, statewide, Delaware has lost approximately 21% of its palustrine
vegetated wetlands (freshwater marshes and swamps) between 1955 and 1981 (Tiner, 1987), and
has gained approximately 400% in pond areas between 1955 and 1981 (Tiner, 1987). These
figures represent an average net loss rate of approximately 1,500 acres of palustrine vegetated
wetlands per year (Tiner, 1985). These losses are commonly attributed to channelization projects
which are usually associated with agriculture practices, forestry practices, urban development, and
"other" development. Statewide, 28% of inland vegetated wetland losses were due to direct
conversion of wetlands to farmland, while in Sussex County, Tiner's (1985) estimate of direct
loss of inland forested wetlands to agricultural channelization and ditching projects drops to 13%
(Figure 3.2).

3.9.3 Countywide Results

It has been reported (Delaware Conservationist, 1987) that Sussex County has the largest

portion of non-tidal wetlands in the State (67,195 acres). The majority of these non-tidal
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wetlands are palustrine forested wetland areas, dominated by red maple, sweetgum, and loblolly
pine. Tiner (1985) provides data specifically for Sussex County, comparing the currently
calculated acreage for National Wetlands Inventory wetlands (late 1970’s/early 1980°s) with
hydric soil acreage summaries from the Soil Conservation Sefvicc’s Sussex County soil survey
(1950's), Tiner (1985) calculates that in the 1950’s, there were 186,150 acres of hydric soil areas
in Sussex County. By the time the NWI inventory was completed (1980’s), there were only
71,123 acres of pa!ust_rine wetlands in Sussex County; suggesting that possibly 62% of previously
existing palustrine wetlands areas (based on the assumption that hydric soil = wetland area), had
been lost over a 20 - 30 year period. Tiner (1985) does acknowledge that there may be problems
in utilizing these data for comparison purposes. However, it is highly likely that there have been

large losses in the areal extent of freshwater wetlands.

General Estimates for Inland Bays Drainage Areas

General percent estimates for the areal extent of major wetland types (estuarine emergent
and palustrine forested) within each Inland Bay drainage area werc made, based on National
Wetland Inventory maps. Estimates were calculated to estimate the relative percentage of the
following wetlands types within each watershed: 1) estuarine intertidal emergent wetlands; 2)
palustriné scrub/shrub and palustrine emergent wetlands (combined); and 3) palustrine forested
wetlands. Actual acreage figures are not reported due to the limitations in methodology
employed. However, relative percent coverage of each wetland type Within and between the
Inland Bays watersheds is useful in establishing trends. The following results were obtained:

Wetlands within Rehoboth Bay drainage area: 50% estuarine intertidal emergent wetlands,
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5% palustrine scrub/shrub and palustrine emergent wetlands, and 45% palustrine forested
wetlands, Wetlands distribution within Indian River Bay watershed: 36% estuarine intertidal
emergent wetlands, 8% palustrine scrub/shrub and palustrine emergent wetlands, and 56%
palustrine forested wetlands. Relative percent of wetlands typeé within Little Assawoman Bay
drainage basin: 61% estuarine intertidal emergent wetlands, 4% palustrine scrub/shrub and
palustriﬁe emergent wetlands, and 35% palustrine forested wetlands. Although the actual acreage
of each wetland type should be calculated with exact and precise methods, these figures provide
general information on the distribution of each major wetland type within a watershed. Within
the entire Inland Bays watershed, 44% of dominant wetlands types are estuarine intertidal
emergent wetlands, 6% are palustrine scrub/shrub and palustrine emergent wetlands, and 50% are
palustrine forested wetlands. 45% of the estuarine emergent wetlands are found in the Indian
River Bay watershed; 36% are wi