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The Delaware River Basin contains an estimared TH2,000 acres of wetlands,
This resource covers about 9% of the Basin's land surface area. Wetlands exist
inavariety of types, largely due to the varied landscapes of the Basin. Estuarine
wetlands associated with the brackish waters are found only in the lower part
of the Basin along Delaware Bav, Palustrine wetlands or reshwaler wetlands
accur throughout the Basin in association with freshwater tidal and nontidal
rivers and streams, lakes, ponds, and isolated upland depressions. The general
extent, distribution, and characteristics of the major types of warlands are
presented along with discussions of wetland values, recent trends, and protection.

INTRODUCTION

Wetlands are one of the Delaware River Basin's maost valuable natural
tesources inthat they provide essential habitats for many fish and wildlife species,
help to maintain and improve water quality and reduce flood damages, and
produce other benefits, Yet, wetlands have been traditionally viewed by many
people as mosquito-breeding, snake-infested wastelands whose bast use could
only be attained through drainage for agriculture or filling for urban develop-
ment. Although these notions still persist in the minds of some people, more
and more people are beginning to realize that wetlands in their natural unaltered
state provide a wealth of benefits to society. The purpose of this paper is to
present an overview of the wetlands of the Delaware River Basin, focusing on
their variety, extent and distribution, values, recent trends and protection efforts,
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WETLAND DEFINITION

Before discussing wetland types, a briet discussion of the definition of
“wetland™ is worthwhile, Wetlands have been defined in ANy Ways [0 meet
the needs of various groups or organizations, e.g., wetland regulators, water-
fowl managers, flood control engineers and hydrologists. The federal COVET[I-
ment and numerous states have defined wetlands for regulatory purposes. Many
of these definitions were developed in the late 1960s and early 1970s and do
not retlect our current state-of-knowledge about wetlands. More recently, the
U.5. Fish and Wildlife Service developed a multi-disciplinary definition for the
main purpose of inventorying the nation's wetlands (Cowardin, er af 1979,
The Services definition relies on the fields of hydrology, botany, and soil science
for identifying wetlands, as follows: “Wetlands are Jands transitional between
terrestrial and aquatic systerns where the water table is usually at or near the
surface or the land is covered by shallow water, For purposes of this classifica-
tion wetlands must have one or more of the following three attributes: L) at
least periadically, the land supports predominantly hydrophyies: 2) the substrate
1s predominantly undrained hydric soil; and 3) the substeate is nonsoil and is
saturated with water or covered by shallow water at some time during the prow-
ing season of each year” (Cowardin, ef af 1979}, Thus, the Service uses three
key criteria for identifying wetlands: (1) hydrology - the degree of flooding
and/or soil saturation, (2) wetland vegetation or hydrophytes, and (3 undrain-
ed hydric soils, All areas considered wetland must have enough water at some
time during the growing season (o stress plants and animals not adapted for
life in water or saturated soils. Maost wetlands have both hydrophytes and byelric
soils present. The Service (1982) has preparad a preliminary list of wetland Ilants
and the US.D.A. Soil Conservation Service (19853 has published a national st
of hydric soils. Updated regionzl wetland plant lists are now available,

WETLAND TYPES

The Delaware River Basin contains a wealth of wetlands within its 12,765
square-mile drainage area. The diversity of wetlands throughout the Basin is
largely attributed to landscape diversity and climatic differences. At least five
physiographic regions are recognized: (1) Coastal Fone of Delaware Bay, {2)
Attantic Coastal Plain, (3} Piedmont, (4) Ridge and Valley Region, and (3 A
palachian Highlands. These provinces create different environmental condi-
tons for the establishment of wetland plant communities.

T simplify marters for discussion purposes, the Basins wetlands can be divid-
ed into four systems according to the U.S. Fish and Wildlife Service's wetland
classification system (Cowardin, et «f 1979)% (1) estuarine, {2) riverine, [3)
palustrine, and (4) lacustrine. The following paragraphs briefly summarize the
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Figure 3a.

Figure 3h,
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FIGURE 1. Palustrine werlands are the most abundant types of wetlands in the Delaware River
Basin, They are cepresented by Uhree major vegetated types: (8} emergeni wetlands dominaied by
cartzils and ather herbaceous plants, (B} serub-shrub wetlands like leatherleal bogs in the Pacana
region of Pennsylvania, and () forested wetlands such as red maple swimps,

physiographic differences within the Basin, plant compasition varies from north
to south, with the northern wetiands having characteristics like the New England
and Adirondack wetlands and the southern wetlands having coastal plain vegeta-
tian, While differences exist, there are also some great similarities throughout
the Basin, such as the abundance of red maple (Acer rubrum) swamps.
Freshwater marshes tend to be dominated by one or more of several species,
including hroad-leaved cattail (Tipha latifolia), soft rush {Juncus effusus),
tussock sedge (Carex stricta), blucjoint (Calemagrostis canadensis), rice
cutgrass, reed canary grass (Phalaris arundingeea, sweet flag (Acorus calamus),
broadleaf arrowhead, wool grass (Scirpus cyperinus), tearthumbs (Polygonun
sagittatum and B arifolium), willow-herbs (Epifobium spp.), and water willow
{ Decodon verticillatus), Common dominants of shrub swamps are buttonhust
(Cephalanthus occidentalis), alders (Alnus spp.), swamprose ( Rosg palusiris)
willows (Salix spp.), silky dogwood (Cornus amonum), arrowwoods (Vibur
num spp.), meadowsweel (Spiraea latifolia and 5. alba), steeplebush (Spiras
fomentosa), highbush blueberry { Vecoiniuem corymbosunr), sweet peppe rhusl
(Clethra alnifolin), and saplings of trees, such as red maple, Wax myrtle (Myric
cerifera) forms shrub thickets in freshwater tidal areas in Delaware, while swee
gale [(Myrica gale) and leatherleaf (Chamaedaphne calyeulota) dominate lon
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1M Beology and Restaration of the Delaware River Basin

greater snow geese, black ducks, brant, Canada geese, mallards, shorebirds and
wading birds (Tiner 198352 and 1985h), Tidal freshwater wetlands alang the
Delaware River are used for nesting by at least 48 species of birds, including
redwinged blackbirds, long-billed marsh wrens, least hitterns, clapper rails,
American goldfinches, swamp sparrows, common vellowthroars, wellow
warblers, wood ducks, green herons and common gallinules {Hawkins and Lack
19773, In Tintcurm Marsh, outside of Philadelphia, 119 species of birds have
been reported (MeCormick 19700, Inland wetlands are also important nesting,
feeding, and resting areas. From 40-45 nesting species were abserved in hard-
wood swamps of southern New Jersey (Wander 1980). Songbirds, such as
vellowthroats, lowhees, great crested flycatchers, ovenbirds, and several types
of warblers build nests in forested wetlands. American bitterns, various water-
fowl, long-billed marsh wrens, redwingad blackbirds, swamp sparrows and song
sparrows are also among the many birds nesting in Ireshwater wetlands,

Mammals also utilize wetlands within the Basin. Among the more impaor-
tant wetland-dependent species are muskrats and beavers. Muskrats are more
abundant and wide-ranging, inhabiting both coastal and inland marshes, while
beavers tend to be restricted toinland wetlands. Beaver arean important factor
in creating wetland by damming up streams and creating impoundments that
are iImpartant for wood ducks and other waterbicds. Other wetland-utilizing
mammals include river otters, minks, raccoons, skunks, foxes, weasels, marsh
and swamp rabbits, rice rats, numerous mice, meadow voles, bog lemmings,
and shrew. Large mammals, e, white-tailed deer and black bear, frequently
inhabit wetlands, Deer depend on evergreen forested wetlands for winter shelter
and food, while black bear spend a majority of their time in forested and mix-
ed forested-shrub swamps in the Pocono region. .

Crther animals, such as many reptiles {turtles and snakes) and nearly all ame-
phibians (frogs and salamanders), also depend on wetlands, Among Lhe mars
Commen species in the Basin are the painted turtle, spotied turtle, snapping
turtle, northern water snake, bull frog, green frog, and spring peepers.

Environmental Quality Values

.mnﬂ._.._ﬁ__ providing habitat for fish and wildlife, wetlands play a lass con-
spicuous brut essential role in maintaining high environmental quality, especially
in aguatic habitats, They do this in a number of ways, meluding purifying nacural
waters by removing nutrients, chemical and organic pollutants, and sediment,
and producing food which supports aguatic life,

Wetlands help maintain good water quality or improve degraded warers in
several ways: (1) nutrient removal and retention, (2) processing chemical and
quman wastes, and (3) reducing the sediment load of warer. Wetlands arc Par-
ticularly good water filters because of their locations between land and open
water, Thus, they can both intercept runoff from land befare it reaches the witer

4
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and help filter matrients, wastes and sediment from Aoeoding waters, Clean waters
are important o humans as well as to agquatic life.

Wetlands remnove nutrients, especially nitrogen and phosphorus, and other
waste products from flooding waters for plaat growth and help prevent
cutrophication or over-enrichment of natural waters, Sloey and athers {1978)
summarize the value of freshwater wetlands at removing nitrogen and
phosphorus from the water and address management 1ssues. Numerous seien-
rists have proposed that certain types of wetlands be used to process domestic
wastes end some wetlands are already used for this purpose (Sloey, ef all 1978,
Carter, er gl 1979 Kadlec 1979}, New Jersev’s freshwater tidal wetlands may
bewvaluable as tertiary treatment systems (Whigham and Simpson 19760 [t s,
hevaever, posaible to overload a wetland and thereby reduce 1ts ability o per-
farm this function. Every wetland has a limited capacity to absorb nutriznts
and individual wetlands differ in their ability w do so.

Perhaps the best kxnown example of the importance of wetlands for water
guality improvement 15 Tinicum Marsh (Grant and Patrick 1970). Tinicum
Marshis a 512 acre freshwater tidal marsh Iving just south of Philadelphia, Penn-
sylvamiz, Throe sewage treatment plants discharge treated sewsge into marsh
walers, On a daily basis, it was shown that this marsh removes from flooding
waters—7, 7 tons of biological oxyeen demand, 4.9 tons of phosphorus, 4.3 tons
of ammaonia, and 138 pounds of nitrate. In addition, Tinicum Marsh adds 20
wons of oxvgen to the water each day.

Recently, the ability of wetlands Lo retain heavy metals has been reported
[(Sirapson, ef af 1983), Wetland soils have been regarded as peimary sinks for
heavy metals, while wetland plants may play a more limited role, Waters flowa-
ing through urban areas often have heavy concentrations of heavy metals (eg.,
cadmivm, chromium, coppper, nickel, lead, and zineg). The ability of freshwatar
tidal wetlands along the Delaware River in MNew Jersey to sequester and hold
heavy metals has been documented (Simpson, er af 19837, Additional stuedy
is needed to better understand retention mechanisms and capacities in these
and other types of wetlands.

YWetlands also play a valuable role 10 reduecing tarbidity of flooding warers,
Thizis especially important for aquatic life and for reducing silcation of ports,
harbors, civers and reservoirs, Removal of sediment load is also valuable because
sediments often transport absorbed nutrients, pesticides, heavy metals and other
toxins which peliute our nation’s waters (Boto and Patrick 1979),

Wetlands are among the most productive ecosystems in the world and they
tnay bethe highest, rivaling our best cornfields, Wetland plants are particular-
Iy efficient converters of solar energy. Through photosynthesis, plants convert
sunlight into plant material or biomass and produce oxvgen as a by-product.
Orther materials, such as organic matter, nutrients, heavy metals, and sediment
capiured by wetlands are either stored in the sediment or converted to biomass,
This bigmass secves as food for a multitude of animals, both aguatic
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198 Ecology and Restoration of the Delaware River Bazin

In the Pocono region, some wetlands are mined [or peat which is used mainly
for enriching garden soils. Unfortunately, peat mining destrovs natucal wetlands
and most of their associated values. .

Many recreational activitizs take place inand around wetlands. Hunting and
fishing are popular sparts, Waterfow! hunting is a major activity in wetlands,
but big game huntingis also important locally, In 1980, 5.3 million people spent
E63E millionan hunting wateclowl and other migratory birds (U5, Department
of the [nterior and Department of Commerce 1982). Salvwater recreational
fishing has increased dramatically over the past 20vears, with half of the catch
represented by wetland-associated species. Moreover, nearly all freshwater
fishing is dependent on wetlands, In 1975 alone, sportfishermen spent $13.1
billien to catch wetland-dependent fishes in the ULS. {Peters, ef ol 1979). Other
recrealion in wetlands is largely non-consumplive and involves activities like
hiking, nature observation and photography, and canoesing and other boating,
Many people simply enjoy the beauty and sounds of nature and spend cheir
leisure time walking or boating in or near wetlands and observing plant and
animal life. This aesthetic value is extremely difficult to evaluate or place a dollar
vilue upon. Nonetheless, it is a very important one because in 1980, 288 million
people {17% of the LS. population) took spectal trips to observe, photograph
or feed wildlife, Moreover, about 47% of all Americans showed an acuve in-
tevest in wildlife arcund their homes (U5, Department of the Interior and
Department of Commerce 19520

WETLAMND TRENDS

Mationally, only 99 million acres or 46% of the country’s ariginal wetlands
remained in the mid-1970s (Frayer, er af. 1983; Tiner 1984). Between the mid-50s
and mid-70s, annual wetland losses averaged 458,000 acres—an area half the
size of Rhode Isfand, Agricultural conversion was responsible for 87% of these
recent losses, while urbanization represented 8%,

For the Delaware River Basin, no spectfic basinwide data on wetland trends
exist, however, recent data collected by the ULS, Fish and Wildlife Service point
teacontinued decline in wetland acreage, For example, Delaware has lost about
21% of its inland wetlands between the mid-30s and late 705, mostly due to
late agricultural conversion and associated channelization and ditching pro-
jects. Pennsylvania has recently lost about 6% of its vegetared wetlands, with
the northern part of the Pocono region losing about 13% of its wetlands. Con-
version of wetlands to ponds, lakes and reservoirs was responsible for 46% of
the statewide losses, while agriculture and urban development made up 17%
and 14% of the losses, respectively. These data leave little doubt that the Basin's
wetlands continue to be under pressure for development,

Werlandys af ife Deloware River Basin 199

WETLAND PROTECTION

While significant losses of wetlands have occurred in the Basin between the
mid-50s and mid-T0s, recent state and federal laws provide opportunities for
improved wetland protection. All states within the Basin have some form of
wetland protection. Delaware (19733 and New Jersey (1970) both have strong
coastal wetland prolection programs, but lack a statewide infand wetland
regulatory program. New York (1975) regulates certain uses of wetlands 12.4
acres and larger in size, but exempts drainage for crop production, Pennsylvania
{1978) has the most comprehensive regulatory program with no size lmit to
reaulated wetlands and no agricultural exemption, The federal government's
role in wetland regulation increased inthe early 1970s with passage of the Federal
Water Pollution Control Act ilater amended as the Clean Water Act), This law
requires that landowners obain permits from the LS Army Corps of Engineers
for discharge of dredged ar fill material into wetlands, with exemptions for nor-
mal farming and silvieuliure including minor drainage. Although chis law and
the River and Harbor Act of 1899 have the potential to regulate all wellands,
Corps regulations have limited the scope of wetland regulation. While the ex-
istence of these federal and state laws provides improved protection of wetlands,
wetlands will remain under intense pressure by agricultural and urban develop-
ment inlereses,

Acquisition of individual wetlands by public agencies and private environmen-
tal groups is an important part of wetland protection, but such efforts will not
ke sufficient o adequately preserve our wetland resources. Wetland regulatory
programs at local, state and federal levels must be strengthened to enhance other
wetland protection efferts. Also, the general public must be better informed
on wetland values and the consequences of continued losses, Public and private
cooperation is crucial to protecting our remaining wetlands as ways must be
found to achieve economic growth, while minimizing adverse environmental
impacts. [t isin the public’s best interest to protect wetlands and the multitude
of walues they provide for themselves and for future generalions.
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