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CHAPTER 1.

Introduction

etlands are lands that are wet for significant periods

during the year that typically create anaerobic (low
oxygen) conditions favoring the growth of hydrophytic plants
and the formation of hydric soils. These areas are commonly
called marshes, swamps, and bogs, although other terms are
locally applied (e.g., Delmarva bays). Wetlands may be
permanently flooded by shallow water, permanently saturated
by groundwater, or periodically inundated or saturated for
varying periods during the growing season in most years.
Many wetlands are the periodically flooded lands that occur
between uplands and salt or fresh waterbodies (e.g., lakes,
rivers, streams, and estuaries). Other wetlands, however, may
be isolated from such waterbodies. These wetlands are
located in areas with seasonally high water tables that are
surrounded by upland. Wetlands are important natural
resources providing numerous values to society, including fish
and wildlife habitat, flood protection, erosion control, and
water quality maintenance.

The Fish and Wildlife Service {Service) has always
recognized the importance of wetlands to waterfowl,
other migratory birds and wildlife. The Services responsibility
for protecting these habitats comes largely from
international treaties concerning migratory birds and from
the Fish and Wildlife Coordination Act. The Service has been
active in protecting these resources through various
programs. The National Wildlife Refuge System was
established to preserve and enhance migratory bird habitat
in strategic locations across the country. More than 10 million
ducks breed annually in U.S. wetlands and millions more
overwinter here. The Service also reviews Federal projects
and applications for Federal permits that involve wetland
alteration and makes recommendations to eliminate or
minimize habitat loss and environmental degradation.

Since the 1950s, the Service has been particularly
concerned about wetland losses and their impact on fish and
wildlife populations. In 1954, the Service conducted its first
nationwide wetlands inventory which focused on important
waterfowl wetlands. This survey was performed to provide
information for considering fish and wildlife impacts in
land-use decisions. The results of this inventory were published
in a well-known Setvice report entitled Wetlands of the United
States, often referred to as Circular 39 (Shaw and Fredine 1956).

Since this survey, wetlands have undergone many changes,
both natural and human-induced. The conversion of
wetlands for agriculture, residential and industrial
developments and other uses has continued. During the
1960s, the general public in many states became more aware
of wetland values and concerned about wetland losses. They
began to realize that wetlands provided significant public
benefits besides fish and wildlife habitar, especially flood
protection and water quality maintenance. Prior to this time,
wetlands were regarded by most people as wastelands and
mosquito breeding habitats, whose best use could only be
attained by conversion to alternative uses, e.g., draining for
agriculture, dredging and filling for industrial and housing
developments, and filling with sanitary landfill. Unfortunately,
many people still hold these views.

Scientific studies demonstrating wetland functions have
been instrumental in increasing public awareness of wetland
benefits and stimulating concern for wetland protection. In
the 1960s and 1970s, research on coastal wetlands established
their vital link to estuarine productivity and local commercial
and recreational fisheries. These studies coupled with reports
of accelerating destruction of coastal wetlands moved some
state legislatures to take action to reduce future losses of these
wetlands. Several states passed laws to protect coastal
wetlands, including Massachusetts (1963), Rhode Island
(1965), Connecticut (1969), New Jersey {1970), Maryland
(1970), Georgia (1970), New York (1972), and Delaware
(1973). Soon after, four of these states adopted inland or
nontidal wetland protection legislation: Massachusetts,
Rhode Island, Connecticut and New York. Most of the other
states in the Nation with coastal wetlands followed the lead
of these northeastern states and enacted laws to protect or
regulate uses of coastal wetlands. During the early 1970s,
the Federal government also assumed greater responsibility
for wetlands through Section 404 of the Federal Water
Pollution Control Act of 1972 (later amended as the Clean
Water Act of 1977) and by strengthening wetland protection
under Section 10 of the Rivers and Harbors Act of 1899.
Federal permits are now required for numerous types of
construction in many wetlands, although normal agricultural
and forestry activities are exempt and some wetland types
do not qualify as regulated wetlands according to current
field delineation procedures (Tiner 1993).




In the 1980s, there was some increased state and Federal

legislative action to protect wetlands. Vermont, New Jersey,
Washington, Maryland, and Maine for example, were among
the states passing laws to regulate uses of inland wetlands.
The U.S. Congress passed the Emergency Wetlands Resources
Act of 1986 to promote the conservation of the Nation’s
wetlands to maintain their public benefits, Congress also
attemnpted to decrease the amount of wetland drainage by
agriculture by including the “Swampbustet” provision in
the Food Security Act of 1985 to remove Federal farm
program subsidies from farmers who drain wetlands and
put them into croplands after the effective date of the
Act. These laws and other governmental action showed
increased concern over the loss and degradation of wetlands
and a desire to stem this loss and maintain wetlands and
their values for furure generations.

With increased public interest in wetlands and
strengthened government regulation in the 1970s, the
Service considered how it could contribute to this resource
management effort, since it has prime responsibility
for protection and management of the Nation’s fish and
wildlife and their habitats. The Service recognized the need
for sound ecological information to make decisions regarding
policy, planning, and management of the country’s wetland
resources, and established the National Wetlands Inventory
Project (NW1) in 1974 to fulfill this need. The NW1 aims to
generate scientific information on the characteristics and
extent of the Nation’s wetlands. The purpose of this

information is to foster wise use of U.S. wetlands and to provide
data for making quick and accurate resource decisions.

Two very different kinds of information are needed:
(1) detailed maps and (2) status and trends reports.
First, detailed wetland maps are needed for impact assessment
of site-specific projects. These maps serve a purpose similar
to the U.S.D.A. Soil Conservation Service’s soil survey
maps, the National Oceanic and Atmospheric
Administration’s coastal and geodetic survey maps, and the
U.S. Geological Survey’s topographic maps. Derailed wetland
maps are used by local, state and Federal agencies as well as
by private industry and organizations for many purposes,
including watershed management plans, environmental
impact assessments, permit reviews, facility and corridor
sitings, oil spill contingency plans, natural resource inventories,
wildlife surveys, and other uses. To date, wetland maps
have been prepared for 85 percent of the lower 48 states, 25
percent of Alaska, and all of Hawaii. Over 40,000 individual
large-scale maps have been produced. Mapping is scheduled
to be completed for the lower 48 states by September
30, 1998. Secondly, national estimates of the current status
and recent losses and gains of wetlands are needed in order
to provide improved information for reviewing the
effectiveness of existing Federal programs and policies, for
identifying national or regional problems and for general
public awareness. Technical and popular reports about these
trends have been published (Frayer er al. 1983; Tiner 1984;
Dahl and Johnson 1991; Frayer 1991).
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Figure 1-1.  Maryland and its counties.




Table 1-1.  Acreage of Maryland counties in 1992.
{Source: Hoffman 1992)
Land Area Land Area
County {square miles) County {square miles)
Allegany 421 Howard 251
Anne Arundel 418 Kent 278
Baltimore 598 Montgomery 495
Calvert 213 Prince Georges 487
Caroline 321 Queen Annes 372
Carroll 452 St. Marys 373
Cecil 360 Somerset 338
Charles 452 Talbot 259
Dorchester 593 Washington 455
Frederick 663 Wicomico 379
Garrett 657 Worcester 475

Maryland Wetlands Inventory

comprehensive wetlands inventory was needed in Mary-

land primarily to produce a current account of the
distribution and extent of wetlands and deepwater habitats
in the state. Some statewide information (i.e., acreage
summaries) was available for planning and policy analysis,
but this was based on a 1973 inventory of wetlands 5 acres
and larger that were designated on U.S. Geological Survey
maps (Metzgar 1973). Many wetlands are not shown on these
maps. Extensive mapping of the state’s tidal marshes was
performed for regulation under the Wetlands Act of 1970.

Subsequently, the acreages of these coastal wetlands were
compiled to aid in regulatory decision-making {McCormick
and Somes 1982). Since then, there undoubtedly have been
changes in the tidal wetlands due to natural causes as well as
human activities. Similar detailed maps were not available
for nontida! wetlands. The National Wetlands Inventory
Project (NWI) would produce a consistent set of wetlands
maps for the entire state to aid in wetland conservation and
management.

Around 1980, the Service initiated a wetlands inventory
in Maryland as part of its N'W1I Project. This inventory would
eventually produce detailed maps for the entire starte,
identify the current status of Maryland’s wetlands, and serve
as the base from which future changes can be determined.

Description of the Study Area

M aryland occupies 9,837 square miles of land (Hoffman
1992). The state is divided into 23 counties, with the
two largest being Frederick and Garrett Counties and the two
smallest being Calvert and Howard Counties (Figure 1-1;
Table 1-1). Baltimore is an independent city occupying 80
square miles.

Two major U.S. ecoregions include parts of Maryland.
The eastern portion of the state, roughly from Baltimore and
Montgomery Counties east, falls within the Southeastern
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Mixed Forest, while the western section of the state is in the
Appalachian Oak Forest as defined by Bailey (1978).
Moreover, the state contains the majority of Chesapeake Bay
which has a dominant influence on the region’s climate,
biological resources, and economy.

Six physiographic regions can be found within the state:
(1) Coastal Plain, (2) Fall Zone, (3) Piedmont, (4) Blue Ridge,
(5) Valley and Ridge, and (6) Appalachian Plateaus (Figure
1-2). The Coastal Plain can be furcher subdivided into two
regions: the Lower (Outer) Coastal Plain (Eastern Shore) and
the Upper (Inner) Coastal Plain (Western Shore). The nearly
level Lower Coastal Plain is contrasted by the more rolling
Upper Coastal Plain on the western shore of Chesapeake Bay.
The Piedmont is characterized by rolling hills. At higher
elevations are the mountains of the Appalachian Plateaus, Blue
Ridge, and the Valley and Ridge provinces.

The climate in Maryland is quite different from east to
west. The eastern part of the state is much warmer than the
western part with annual temperatures averaging around 56
degrees Fahrenheit (F) in the east and 48 degrees F in Garrett
County (Owenby e al. 1992). January is the coldest month
and averages about 27 degrees F in Garrett County and 34
degrees F in the Bay area. July brings the warmest
temperatures, averaging 77 degrees F in the east and 68 degrees
F in Garrett County. Annual average precipitation varies from
a high of about 46 inches in the western part of Garrett County
to a low of 38.5 inches in the eastern part of this county and
the western portion of Cumberland County. Precipitation in
the Bay area averages about 44 inches annually. Monthly
precipitation ranges from about 3 to 5 inches across the
state. July and August bring the most rain in the east,
while the period May through August produces higher
rainfall in the west.

Purpose and Organization of this Report

he purpose of this publication is to report the findings

of the Service’s wetlands inventory of Maryland. The
discussion will focus on wetlands with a few references to
deepwater habitats which were also inventoried. The following
chapters will include discussions of wetland concept and
classification (Chapter 2), inventory techniques and results
(Chapter 3), wetland formation and hydrology (Chapter 4),
hydric soils (Chapter 5), wetland vegetation and plant
communities (Chapter 6), wetland values (Chapter 7),
wetland trends (Chapter 8) and wetland protection
(Chapter 9). The appendices provide lists of Maryland’s
wetland plants arranged by life form. Scientific names of plants

follow the National List of Scientific Plant Names (U.S.D.A.

Soil Conservation Service 1982). Common names generally
follow field guides by Tiner (1987, 1988, 1993). A map
showing the general distribution of Maryland’s wetlands and
deepwater habitats is provided as an enclosure at the back of
this report.
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CHAPTER 2.

U.S. Fish and Wildlife Service’s Wetland Definition
and Classification System

Introduction

he Service’s wetland classification was published in 1979

as a report entitled Classification of Wetlands and
Deeprater Habitats of the United States (Cowardin ez al. 1979).
It was developed by a four-member team consisting of Lewis
M. Cowardin (U.S. Fish and Wildlife Service), Virginia
Carter (U.S. Geological Survey), Francis C. Golet (University
of Rhode Island) and Edward T. LaRoe {National Oceanic
and Atmospheric Administration), with assistance from
numerous Federal and state agencies, university scientists,
and other interested individuals. Four key objectives for the
new system were established: (1) to develop ecologically
similar habitat units, {2) to arrange these units in a system
that would facilitate resource management decisions, (3) to
furnish units for inventory and mapping, and (4) to provide
uniformity in concept and terminology throughout the
country. The classification system went through three major
drafts and extensive field testing prior to its final publication.
Since its publication, the Services classification system has
been widely used by Federal, state, and local agencies,
university scientists, and private industry and non-profit
organizations for identifying and classifying wetlands. Thus,
the system appears to have provided uniformity in wetland
concept and terminology, despite continued debate over what
should constitute a wetland from the regulatory perspective,
Such debate is probably inevitable due to the potential
restrictions on land-use. Yet, there is much agreement on what
is a wetland among knowledgeable scientists.

Wetland Definition

onceptually, wetlands usually lie berween the better

drained, rarely flooded uplands and the permanently
flooded deep waters of lakes, rivers and coastal embayments
(Figure 2-1). Wetlands include the variety of marshes, bogs,
swamps, shallow ponds, and bottomland forests that occur
throughout the country. They usually form in upland
depressions or along rivers, lakes and coastal waters in
areas subject to periodic flooding. Some wetlands, however,
occur on slopes where they are associated with groundwater
seepage areas or drainageways.

To accurately inventory this resource, the Service had to
determine where along the natural soil moisture continuum
wetland ends and upland begins. While many wetlands lie in
distinct depressions or basins that are readily observable, the
wetland-upland boundary is not always easy to identify. This
is especially true along many floodplains, on glacial «ill
deposits, in broad flats and gently sloping terrain typical of
the Coastal Plain, and in areas of major hydrologic
modification. In these more difficult areas, only a skilled
wetland ecologist or other specialist can accurately
identify the wetland boundary. To help ensure accurate and
consistent wetland determinations, an ecologically-based
definition was constructed by che Service.

In developing a multi-disciplinary definition of wetland,
the Service first acknowledged that “There is no single,
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deepwater habirtats, and
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Table 2-1.

Definitions of “wetland” according to selected Federal agencies and state statutes.

Organization (Reference)

Wetland Definition

Comments

U.S. Fish and Wildlife Service
(Cowardin, ez 2l 1979)

U.S. Army Corps of Engineers
(Federal Register, July 19, 1977)
and U.S. Environmental
Protection Agency (Federal
Register, December 24, 1980)

U.S.D.A. Soil Conservation
Service (National Food Security
Act Manual, 1988)

State of Maryland (Tidal Wetlands
Act; Natural Resources Article,
Annotated Code of Maryland
Sections 9-101-9-603)

State of Maryland (Nontidal
Wetlands Act; Natural Resources
Article, Annotated Code of
Maryland Sections 8-1201-8-1211)

"Wetlands are lands transitional berween

terrestrial and aquatic systems where the
water table is usually at or near the surface
or the land is covered by shallow water.
For purposes of this classification wetlands
must have one or more of the following
three attributes: (1) at least periodically,
the land supports predominanty hydro-
phytes; (2) the substrate is predominantly
undrained hydric soil; and (3) the substrate
is nonsoil and is saturated with water or
covered by shallow water at some time
during the growing season of each year,”

Wetlands are “those areas that are inundated
or sarurated by surface or ground water at a
frequency and durarion sufficient to support,
and thar under normal circumstances do
support, a prevalence of vegetation typically
adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes,
bogs and similar areas.”

«

“Wetlands are defined as areas that have a
predominance of hydric soils and thar are
inundated or saturated by surface or ground
water at a frequency and duration sufficient
to support, and under normal circumstances
do support, a prevalence of hydrophytic
vegetation typically adapted for life in
saturated soil conditions, except lands in
Alaska identified as having a high potential
for agricultural development and a predomin-
ance of permafrost soils.”

“Tidal wetlands” are defined as “all Sate and
private tidal wedlands, marshes, submerged
aquatic vegetation, lands, and open water
affected by the daily and periodic rise and fall
of the tide within the Chesapeake Bay and its
tributaries, the coastal bays adjacent to
Maryland’s coastal barrier islands, and the
Atlantic Ocean to a distance of 3 miles
offshore of the low water mark.”

“Nontidal wetland” is an area meeting the
following conditions:

“{a) . .. an area that is inundated or saturared
by surface water or ground water at a frequency
and duration sufficient to support, and that
under normal circumstances does support, a
prevalence of vegetation typically adapted for
life in saturared soil conditions, commonly
known as hydrophytic vegetation; (b) is
determined according to the Federal Manual;
(¢} does not include tidal wetlands regulated
under Natural Resources Article, Title 9,
Annotated Code of Maryland.”

This is the official Fish and Wildlife Service
definition and is being used for conducting
an inventory of the Nation’s wetlands. It
emphasizes flooding and/or soil saturation,
hydric soils and vegetation. Shallow lakes
and ponds are included as wetland.
Comprehensive lists of wetland plants

and soils are available to further clarify

this definition.

Regulatory definition in response to Section
404 of the Clean Water Act of 1977,
Excludes similar areas lacking vegetation,
such as tidal flats, and does not define
lakes, ponds and rivers as wetlands.
Aquatic beds are considered “vegerated
shallows” and included as other “waters of
the United States” for regulatory purposes.

This is the Soil Conservation Service’s
definition for implementing the "Swamp-
buster” provision of the Food Security Act
of 1985. Any area that meers hydric soil
criteria is considered to have a predominance
of hydric soils. Note the geographical
exclusion for certain lands in Alaska.

State regulatory definition for Tidal Wetlands
Act. Encompasses intertidal and subtidal
areas, including marshes, submerged

aquatic beds, and open water.

State regulatory definition for Nontidal
Wetlands Protection Act. Essentially the
same as the Federal regulatory definition
used for the Clean Water Act. Specifies
use of the Federal wetland delineation
manual in attempt to be consistent with
Federal government. Excludes ridal wet-
lands subject to Tidal Wetlands Act.




correct, indisputable, ecologically sound definition for
wetlands, primarily because of the diversity of wetlands and
because the demarcation between dry and wet environments
lies along a continuum” (Cowardin et 2/ 1979). After all, a
wealth of wetland definitions grew out of different needs
for defining wetlands among various groups or organizations,
e.g., wetland regulators, waterfowl managers,
hydrologists, flood control engineers, and water quality
experts. The Service has not attempted to legally define
wetland, since each state or Federal regulatory agency may
define wetland somewhat differently to suit its
administrative purposes. In Pennsylvania, the state has
adopted the Federal regulatory definition from Section 404
of the Clean Water Act for its own regulatory programs.
According to existing wetland laws, a wetland is whatever the
law says it is (Table 2-1). The Service needed to develop a
scientifically-based definition that would allow accurate
identification and delineation of the Nation’s wetlands for
resource management purposes.

The Service defines wetlands as follows:

“Wetlands are lands transitional between terrestrial and
aquatic systems where the water table is usually at or near the
surface or the land is covered by shallow water. For purposes of
this classification wetlands must have one or more of the following
three attributes: (1) at least periodically, the land supports
predominantly hydrophytes; (2) the substrate is predominantly
undrained hydric soil; and (3) the substrate is nonsoil and is
saturated with water or covered by shallow water at some time
during the growing season of each year.”(Cowardin et al. 1979)

In defining wetlands from an ecological standpoint, the
Service emphasizes three key attributes of wetlands:
(1) hydrology—the degree of flooding or soil saturation, (2)
wetland vegetation (hydrophytes), and (3) hydric soils. All
areas considered wetland must have enough water at some
time during the year to stress plants and animals not adapted
for life in water or saturated soils. Most wetlands have
hydrophytes and hydric soils present, yet many are
nonvegetated (e.g., tidal mudflats). The Service has
prepared a list of plants occutring in the Nation’s wetlands
(Reed 1988) and the Soil Conservation Service has developed
a national list of hydric soils (U.S.D.A. Soil Conservation
Service 1991) to help identify wetlands.

Particular attention should be paid to the reference to
flooding or soil saturation during the growing season in the
Service’s wetland definition. When soils are covered by water
or saturated to the surface, free oxygen is generally not
available to plant roots. During the growing season, most
plant roots must have access to free oxygen for respiration

and growth; flooding at this time would have serious
implications for the growth and survival of most plants.
In a wetland situation, plants must be adapted to cope with
these stressful conditions. If, however, flooding only occurs
in winter when the soil is frozen and plants are dormant,
there is little or no effect on them. In areas where the soil
does not freeze in winter, root growth and plant activity may
continue through this season and winter wetness may have an
important effect on plant growth as observed in loblolly
and slash pines in the southeastern U.S. (Haywood ez al.
1990).

Wetlands typically fall within one of the following four
categories: (1) areas with both hydrophytes and hydric soils
(e.g., marshes, swamps and bogs), (2) areas without
hydrophytes, but with hydric soils (e.g., farmed wetlands),
(3) areas without soils but with hydrophytes (e.g., seaweed-
covered rocky shores), and (4) periodically flooded areas
without soil and without hydrophytes (e.g., gravel bars and
tidal mudflats). All wetlands must be periodically saturated
ot covered by shallow water during the growing season,
whether or not hydrophytes or hydric soils are present.
Effectively drained hydric soils that are no longer capable of
supporting hydrophytes due to a major change in
hydrology are not considered wetland. Areas with effectively
drained hydric soils are, however, good indicators of historic
wetlands, which may be suitable for restoration.

It is important to mention that the Service does not
generally include permanently flooded deep water areas as
wetland, although nontidal shallow waters are classified as
wetland. Instead, these deeper waterbodies are defined as
deepwater habitats, since water and not air is the principal
medium in which dominant organisms live. Along the coast
in tidal areas, the deepwater habitat begins at the extreme
spring low tide level. In nontidal freshwater areas, this
habitat starts at a depth of 6.6 feet (2 m) because the shallow
water areas are often vegetated with emergent wetland plants.

Wetland Classification

he following section represents a simplified overview of

the Service’s wetland classification system. Consequently,
some of the more technical points have been omitted from this
discussion. When actually classifying a wetland, the reader is
advised to refer to the official classification document (Cowardin
et al. 1979) and should not rely solely on this overview.

The Service’s wetland classification system is hierarchial
or vertical in nature proceeding from general to specific, as




System Subsystem

Class

— Rock Bottom
- Unconsolidated Bottom

Subtidal
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— Aquatic Bed
— Reef

— Aquatic Bed
— Reef
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— Aquatic Bed
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— Rock Bottom
I Unconsolidated Bottom
L~ Aquatic Bed

Tidal

Lower Perennial

— Riverine

WETLANDS & DEEPWATER HABITATS

Upper Perennial

Intermittent

- Rocky Shore
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-~ Rocky Shore
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— Unconsolidated Bottom
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L Unconsolidated Shore
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— Forested Wetland

Figure 2-2. Classification hierarchy of werlands and deepwater habitats (system through class) following the U.S. Fish
and Wildlife Service’s official classification system (Cowardin #¢ 4l 1979), The Palustrine system does not

include any deepwater habitats.
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Table 2-2.  Classes and subclasses of wetlands and deepwater habitats. (Cowardin ez al 1979)

Class

Brief Description

Subclasses

Rock Bottom

Unconsolidated Botrom

Aquaric Bed

Reef

Streambed

Rocky Shore

*Unconsolidated Shore

Moss-Lichen Wetland

Emergent Wetland

Scrub-Shrub Wetland

Forested Wetland

Generally permanently flooded areas with bottom
substrates consisting of at least 75% stones and
boulders and less than 30% vegetative cover.

Generally permanently flooded areas with bottom
substrates consisting of at least 25% particles
smaller than stones and less than 30% vegetative
cover.

Generally permanently flooded areas vegetated by
plants growing principally on or below the water
surface line.

Ridge-like or mound-like structures formed by the
colonization and growth of sedentary invertebrates.

Channel whose bottom is complerely dewatered
at low water periods.

Wetlands characterized by bedrock, stones or
boulders with areal coverage of 75% or more and
with less than 30% coverage by vegeration.

Wetlands having unconsolidated substrates with
less than 75% coverage by stone, boulders and
bedrock and less than 30% vegerative cover,
except by pioneer plants.

(*NOTE: This class combines two classes of the
1977 operational draft system—Beach/Bar and Flar)

Wetlands dominated by mosses or lichens where
other plants have less than 30% coverage.

Wetlands dominated by erect, rooted, herbaceous
hydrophyrtes.

Wetlands dominated by woody vegetation less than
20 feer (6 m) tall.

Wetlands dominated by woody vegetarion 20 feet
(6 m) or taller.

Bedrock; Rubble

Cobble-gravel; Sand; Mud; Organic

Algal; Aquatic Moss; Rooted Vascular;
Floating Vascular

Coral; Mollusk; Worm

Bedrock; Rubble; Cobble-gravel; Sand;
Mud; Organic; Vegetared

Bedrock; Rubble

Cobble-gravel; Sand; Mud; Organic;
Vegerated

Moss; Lichen
Persistent; Nonpersistent

Broad-leaved Deciduous; Needle-leaved
Deciduous; Broad-leaved Evergreen;
Needle-leaved Evergreen; Dead

Broad-leaved Deciduous; Needle-leaved
Deciduous; Broad-leaved Evergreen;
Needle-leaved Evergreen; Dead

noted in Figure 2-2. In this approach, wetlands are first
defined at a rather broad level—the SYSTEM. The term
SYSTEM represents “a complex of wetlands and deepwater
habitats that share the influence of similar hydrologic,
geomorphologic, chemical, or biological factors.” Five
systems are defined: Marine, Estuarine, Riverine, Lacustrine,
and Palustrine. The Marine System generally consists of the
open ocean and its associated high-energy coastline, while
the Estuarine System encompasses salt and brackish marshes,
nonvegetated tidal shores, and brackish waters of coastal rivets
and embayments. Freshwater wetlands and deepwater habitats

fall into one of the other three systems: Riverine {rivers and
streams}), Lacustrine (Jakes, reservoirs and large ponds), or
Palustrine (e.g., marshes, bogs, swamps and small shallow
ponds). Thus, at the most general level, wetlands can be
defined as either Marine, Estuarine, Riverine, Lacustrine
or Palustrine (Figure 2-3).

Each system, with the exception of the Palustrine, is further
subdivided into SUBSYSTEMS. The Marine and Estuarine
Systems both have the same two subsysters, which are defined
by tidal water levels: {1} Subtidal—continuously submerged
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Table 2-3.  Water regime modifiers, both tidal and nontidal groups. (Cowardin ez 4L 1979)
Group Type of Water Water Regime Definition
Tidal Saltwater Subtidal Permanenty flooded tidal waters
and brackish areas
Irregularly exposed Exposed less often than daily by tides
Regularly flooded Daily tidal flooding and exposure to air
Irregularly Hooded Flooded less often than daily and typically exposed
to air
Freshwater Permanently flooded-tidal Permanently flooded by tides and river or exposed
irregularly by tides
Semipermanently flooded-tidal Flooded for most of the growing season by river
overflow but with tidal fluctuation in water levels
Regularly flooded Daily tidal flooding and exposure to air
Seasonally flooded-tidal Flooded irregulatly by tides and seasonally by river
overflow
Temporarily flooded-tidal Flooded irregularly by tides and for brief periods
during growing season by river overflow
Nontidal Inland freshwater Permanently flooded Flooded throughout the year in all years

and saline areas
Intermittently exposed

Semipermanently flooded

Seasonally flooded

Saturated

Temporarily Hooded

Intermittently flooded

Artificially flooded

Flooded year-round except during extreme droughts

Flooded throughout the growing season in most
years

Flooded for extended periods in growing season,
but surface water is usually absent by end of
growing season

Surface water is seldom present, but substrare is
saturated to the surface for most of the season

Flooded for only brief periods during growing
season, with water table usually well below the
soil surface for most of the season

Substrate is usually exposed and only flooded
for variable periods without detectable seasonal
petiodicity (not always wetland; may be upland
in some situations)

Duration and amount of flooding is controlled by
means of pumps or siphons in combination with
dikes or dams

areas and (2) Intertidal—areas alternately flooded by tides
and exposed to air. Similarly, the Lacustrine System is
separated into two systems based on water depth: (1) Littoral—
wetlands extending from the lake shore to a depth of 6.6 feet
(2 m) below low water or to the extent of nonpersistent
emergents (e.g., arrowheads, pickerelweed, or spatterdock) if
they grow beyond that depth, and (2) Limnetic——deepwater
habitats lying beyond the 6.6 feet (2 m) at low water. By
contrast, the Riverine System is further defined by four
subsystems that represent different reaches of a flowing
freshwater or |otic system: (1) Tidal—water levels subject to

tidal fluctuations for at least part of the growing season, (2)
Lower Perennial—permanent, flowing waters with a well-
developed floodplain, (3) Upper Perennial-—permanent,
flowing water with very little or no floodplain development,
and (4) Intermittent—channel containing nontidal
flowing water for only part of the year.

The next level—CLASS—describes the general
appearance of the wetland or deepwater habirat in terms of
the dominant vegetative life form or the nature and
composition of the substrate, where vegetative cover is less
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Table 2-4.  Salinity modifiers for coastal and inland areas. (Cowardin ez al. 1979)
Approximate Specific Conductance

Coastal Modifiers' Inland Modifiers? Salinity (%) (Mhos at 25° C)
Hyperhaline Hypersaline > 40 > 60,000
Euhaline Eusaline 30-40 45,000-60,000
Mixohaline (Brackish) Mixosaline® 0.5-30 800-45,000
Polyhaline Polysaline 18-30 30,000-45,000
Mesohaline Mesosaline 5-18 8,000-30,000
Oligohaline Oligosaline 0.5-5 . 800-8,000
Fresh Fresh <0.5 < 800

'Coastal modifiers are employed in the Marine and Estuarine Systems.

“Inland modifiers are employed in the Riverine, Lacustrine and Palustrine Systems.
3The term “brackish” should not be used for inland wetlands or deepwater habitats.

than 30 percent (Table 2-2). Of the 11 classes, five refer to
areas where vegetation covers 30 percent or more of the
surface: Aquatic Bed, Moss-Lichen Wetland, Emergent
Wetland, Scrub-Shrub Wetland and Forested Wetland. The
remaining six classes represent areas generally lacking
vegetation, where the composition of the substrate and degree
of flooding distinguish classes: Rock Bottom, Unconsolidated
Bottom, Reef (sedentary invertebrate colony), Streambed,
Rocky Shore, and Unconsolidated Shore. Permanently flooded
nonvegetated areas are classified as either Rock Bottom or
Unconsolidated Bottom, while exposed areas are typed as
Streambed, Rocky Shore, or Unconsolidated Shore. Invertebrate
reefs are found in both permanently flooded and exposed areas.

Each class is further divided into SUBCLASSES to better
define the type of substrate in nonvegetated areas (e.g.,
bedrock, rubble, cobble-gravel, mud, sand, and organic)
or the type of dominant vegetation (e.g., persistent or
nonpersistent emergents, moss, lichen, or broad-leaved
deciduous, needle-leaved deciduous, broad-leaved evergreen,
needle-leaved evergreen and dead woody plants). Below the
subclass level, DOMINANCE TYPE can be applied to specify

the predominant plant or animal in the wetland community.

To allow better description of a given wetland or deepwater
habitat in regard to hydrologic, chemical and soil
characteristics and to human impacts, the classification system
contains four types of specific modifiers: (1) Water
Regime, (2) Water Chemistry, (3) Soil, and (4) Special.
These modifiers may be applied to class and lower levels of
the classification hierarchy.

Water regime modifiers describe flooding or soil saturation
conditions and are divided into two main groups: tidal and

nontidal. Tidal water regimes are used where water level
fluctuations are largely driven by oceanic tides. Tidal regimes
can be subdivided into two general categories, one for salt
and brackish water tidal areas and another for freshwater tidal
areas. This distinction is needed because of the special
importance of seasonal river overflow and groundwater inflows
in freshwater tidal areas. By contrast, nontidal modifiers define
conditions where surface water runoff, groundwater
discharge, and/or wind effects (i.e., lake seiches) cause water
level changes. Both tidal and nontidal water regime modifiers
are presented and briefly defined in Table 2-3.

Water chemistry modifiers are divided into two categories
which describe the water’s salinity or hydrogen ion
concentration (pH): (1) salinity modifiers and (2) pH
modifiers. Like water regimes, salinity modifiers have been
further subdivided into two groups: halinity modifiers for
tidal areas and salinity modifiers for nontidal areas. Estuarine
and marine waters are dominated by sodium chloride, which
is gradually diluted by fresh water as one moves upstream in
coastal rivers. On the other hand, the salinity of inland waters
is dominated by four major cations (i.e., calcium, magnesium,
sodium, and potassium) and three major anions (i.e.,
carbonate, sulfate, and chloride). Interactions between
precipitation, surface runoff, groundwater flow,
evaporation, and sometimes plant evapotranspiration form
intand salts which are most common in arid and semiarid
regions of the country. Table 2-4 shows ranges of halinity
and salinity modifiers which are a modification of the Venice
System (Remane and Schlieper 1971). The other set of water
chemistry modifiers are pH modifiers for identifying acid
(pH<5.5), circumneutral (5.5-7.4) and alkaline (pH>7.4)

waters. Some studies have shown a good correlation between
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plant distribution and pH levels (Sjors 1950; Jeglum 1971).
Moreover, pH can be used to distinguish berween mineral-
tich (e.g., fens) and mineral-poor wetlands (e.g., bogs).

The third group of modifiers—soil modifiers—are
presented because the nature of the soil exerts strong influences
on plant growth and reproduction as well as on the animals
living in it. Two soil modifiers are given: (1) mineral and (2)
organic. In general, if a soil has 20 percent or more organic
matter by weight in the upper 16 inches, it is considered an
organic soil, whereas if it has less than this amount, it is a
mineral soil. For specific definitions, please refer to Appendix
[ of the Service’s classification system (Cowardin ez 2/ 1979)
or to Soil Taxonomy (Soil Survey Staff 1975).

The final set of modifiers—special modifiers—wete
established to describe the activities of people or beaver
affecting wetlands and deepwater habitats. These modifiers
include: excavated, impounded {i.e., to obstruct outflow
of water), diked (i.e., to obstruct inflow of water), partly
drained, farmed, and artificial (i.e., materials deposited to
create or modify a wetland or deepwater habitat).
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CHAPTER 3.

National Wetlands Inventory Mapping
Techniques and Results

Introduction

he National Wetlands Inventory Project (NW1T) utilizes

remote sensing techniques with supplemental field
investigations for wetland identification and mapping, High-
altitude aerial photography ranging in scale from 1:58,000
to 1:80,000 has served as the primary remote imagery source.
Most recently, the source imagery for the NW1I has become
1:40,000 color infrared photography. Once suitable high-
altitude photographs are obtained, there are seven major steps
in preparing wetland maps: (1) field investigations, (2)
photointerpretation, (3) review of existing wetland
information, (4) quality assurance, (5) draft map production,
(6) interagency review of draft maps, and (7) final map
production. Steps 1, 2, and 3 encompass the basic data
collection phase of the inventory. After publication of final
wetland maps for Maryland, the Service (through funding by
the Maryland Department of Natural Resources) construcred
a digital wetland map database for Maryland. All NWI maps
were digitized and data entered into a computer. This database
generated acreage data for wetlands and deepwater habitats
on a county, physiographic region, and major watershed basis.
It also was used to prepare an overlay for the production of
the state wetland map (see enclosure at back of report). Some
maps have been recently updated in conjunction with local
wetland trends studies (Foulis and Tiner 1994b, ¢; Tiner
and Foulis 1992a, b} or other special projects. The
procedures used to inventory Maryland’s wetlands are
discussed and the results of this inventory presented in
the following sections.

Wetlands Inventory Techniques
Mapping Photography

F or mapping Maryland’s wetlands, the Service used aerial
photography acquired from 1977 to 1990 (Figure 3-1).
Most of this photography was 1:58,000 color infrared (CIR)
acquired by U.S. Geological Survey’s (USGS) High-Altitcude
Aerial Photography Program in the early 1980s. Since most
of the photos are from 1981-82, the effective period of this
inventory can be considered the early 1980s. Several quads
on the Eastern Shore have been updated (1988/89) with
1:40,000 color infrared photography acquired by USGS’s

National Aerial Photography Program. In addition, wetland
status and trends studies have been conducted in several
counties which have produced more accurate wetland acreage
summaries due to the improved resolution of the 1:40,000
CIR photography. These counties are Anne Arundel, Calvert,
Chatles, Prince Georges, and St. Marys.

Photointerpretation and Collateral Data

Photointetpretation was performed by the Department
of Forestry and Wildlife Management, University of
Massachusetts, Amherst and by U.S. Fish and Wildlife Service
personnel in the Region 5 office. All photointerpretation was
done in stereo using mirror stereoscopes. Photointerpretation
was done in accordance with standard NWI conventions.
Farmed wetlands were originally not mapped due to national
policy, largely based on the technical difficulties of identifying
these areas with just one date of photography. (Noze: The Soil
Conservation Service (SCS), now called the National
Resources Conservation Service, is currently mapping farmed
wetlands using multi-year photos.) Updated maps (1988/89),
however, have some obvious pothole-like depressions in
cultivated fields mapped as farmed wetlands. Collateral dara
sources used to aid in wetland detection and classification
included: (1) USGS topographic maps; (2) SCS soil surveys;
(3) U.S. Department of Commerce coastal and geodetic
survey maps; and (4) 1:80,000 black and white photography
(late 1970s). (Note: This photography was used to produce
the original NW1I maps for the southeastern part of Maryland
and some western areas, but most of these maps were updated
with the more recent color infrared photographs; see
Figure 3-1.)

Wetland photointerpretation, although extremely efficient
and accurate for inventorying most wetlands, does have certain
limitations (Tiner 1990). Consequently, some problems arose
during the course of the survey. Additional field work or use
of collateral data was necessary to help overcome these
constraints, The major problems and their resolution are
discussed below.

1, Identification of freshwater aquatic beds and
nonpersistent emergent wetlands. Due to the primary
use of spring photography, these wetland types were not
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interpretable. They were generally classified as open water
or unconsolidated shore (in tidal areas only), unless
vegetation was observed during field investigations.

. Inclusion of small upland areas within delineated
wetlands. Small islands of higher elevation and better
drained uplands naturally exist within many wetlands.
Due to the minimum size of mapping units, small upland
areas may be included within designated wetlands. Field
inspections and/or use of larger-scale photography may
be used to refine wetland boundaries when necessary.

. Mapping temporarily flooded and seasonally saturated
forested wetlands on the Coastal Plain, especially those
dominated by loblolly pine on the Eastern Shore. These
wetlands are difficult to identify in the field, let alone
through air photointerpretation. Consequently, these
wetlands were mapped conservatively, with many of these
wetlands not shown on the NW1I maps. The boundaties
of these wetlands when mapped should be considered
quite general. Field studies are required to refine the
wetland boundaries for most wetlands, especially these
temporarily flooded and/or seasonally saturared types.
Bluish-toned emulsions of the March 28, 1982 aerial
photography, in particular, seemed to mask forested
wetland signatures. The updated maps produced from
1:40,000 CIR photography identify much more acreage

of these problematic wetlands due to superior spectral
resolution and additional field verification.

. Brackish/freshwater and tidal/nontidal boundary breaks

and associated wetland classification. The general limits
of these areas were often checked during routine field
investigations. A report on the extent of brackish waters
in Maryland (Webb and Heidel 1970) was used to
generally identify brackish water limits. Boundaries
should be considered approximate.

. Delineation of intertidal flats. The photos used for the

inventory were not always captured at low tide, so all
intertidal flats were not visible. Coastal and geodetic
survey maps and topographic maps provided collateral
data on location of tidal flats.

. Problem associated with “pothole” flooding. Isolated

depressional wetlands called “potholes” are prevalent in
parts of the Eastern Shore, especially near the Delaware
border around Millington. Many of these wetlands were
flooded at the time that the aerial photos were taken.
Consequently, vegetation within these basins was not
always apparent. In general, subtle photo signatures of
flooded vegetation could be detected. Undoubtedly,
however, some vegetated areas may be missed or
misclassified (e.g., emergent versus scrub-shrub).
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Figure 3-1. Index of aerial photography used to produce National Wetlands Inventory maps for Maryland. The blocks represent
individual 1:24,000 quadrangles. Blocks with multiple dates indicate areas where updated N'W1 maps have been prepared.
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Field Investigations

Ground-truthing surveys were conducted to collect
information on plant communities of various wetlands and
to gain confidence in detecting and classifying wetlands from
aerial photography. Detailed notes were taken at hundreds of
sites throughout the state. In addition to these sites,
observations were made at countless other wetlands for
classification purposes, and notations were recorded on
appropriate topographic maps. In total, approximately six
months of field work were spent in Maryland’s wetlands over
the course of several years.

Draft Map Production

Upon completion of photointerpretation, two levels of
quality assurance were performed: (1) regional quality control,
and (2) national consistency quality assurance. Regional review
of each interpreted photo was accomplished by Regional
Office’s NWT staff to ensure identification of all wetlands
within Regional mapping standards and proper classification.
In contrast, national quality control by the NWI Group at
St. Petersburg, Florida, entailed spot-checking of photos to
ensure that national standards had been successfully followed.
Once approved by quality assurance, draft large-scale
(1:24,000) wetland maps were produced by the Group’s
support service contractor using Bausch and Lomb zoom
transfer scopes.

Draft Map Review

Draft maps were sent to the following agencies for review

and comment:

(1) USS. Fish and Wildlife Service, Annapolis Field Office;
(2) U.S. Army Corps of Engineers (Baltimore District); (3)
U.S.D.A. Soil Conservation Service; (4) U.S. Environmental
Protection Agency (Region III); (5) National Marine Fisheries
Service; and (6) Maryland Department of Natural Resources
(Tidewater Administration and Water Resources
Administration).

In addition, the Regional Office’s NWT staff conducted
field checks and a thorough examination of draft maps to
ensure proper placement of wetland polygons and labels as

well as accurate classification.

Final Map Production

All comments received were evaluated and incorporated
into the final maps, asappropriate. Final maps were published
between 1980-1989. The earliest NW1 maps (produced from

1:80,000 black and white photography for southeastern
Maryland) were published in 1980-81, but they were updated
and republished in 1988 and 1989.

Wetland Map Database Construction and Products

Upon publication of the original set of final NWI maps
in 1985, the Service began construction of a statewide wetland
map database by digitizing NW1 maps. The database and its
general applications are described by Tiner and Pywell (1983).
The database was completed in 1989, including digitizing
the updated NWI maps for southeastern Maryland. This
database can generate county and statewide wetland acreage
summaries and produce color-coded wetland maps for specific
areas. Acreage summaries were produced for the following
geographical areas in Maryland: state, each county,
physiographic regions (i.e., Coastal Plain, Fall Zone,
Piedmont, Blue Ridge, Valley and Ridge, and Appalachian
Dlateaus; see Figure 1-2), and major watersheds. The latter
represent USGS hydrologic units with boundaries derived
from the USGS hydrounit file (originally digitized from a
1:2,000,000-scale map). Watershed boundaries, therefore, are
approximate. A few color-coded (1:50,000 scale) wetland
maps of several counties were produced for the Maryland
Department of Natural Resources. In addition, the database
produced a set of small-scale wetland overlays that were used
to produce a state wetland map {enclosed at the back of this
report). Duplicate digital tapes were given to the Nontidal
Wetlands Division of the Maryland Water Resources
Administration.

Wetlands Inventory Results
National Wetlands Inventory Maps

total of 154 1:24,000-scale NWT maps were produced.

These maps identify the size, shape, and type of wetlands
and deepwater habitats in accordance with NWI
specifications. The minimum mapping unit (mmu) for
wetlands ranges between approximately 1-3 acres where
1:58,000 CIR photography was used. The minimum mapping
unit is the smallest unit that is consistently mapped. Most
wetlands smaller than this size are not mapped, although some
more conspicuous ones are designated. The updated N'W1
maps have an mmu of about one acre in size, due to improved
spectral resolution of the 1:40,000 CIR photography. Linear
wetlands (less than 100 feet wide) occurring along streams
and in drainage divides were not usually mapped. Evaluations
of NWI maps in Massachusetts and Maine determined that
these maps had accuracies exceeding 95 percent (Swartwout
et al. 1982; Nichols 1994). Another study by the Vermont
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Figure 3-2.  Portion of an original NWI map (Delmar
quadrangle) derived by interpreting
1:80,000 black and white panchromatic
photography. Compare with Figures 3-3
and 3-4 to see differences in mapping
detail due to improved spectral and spatial
resolution of color infrared photography.

Figure 3-3, Portion of the first revision of the Delmar
NI map based on interpreting 1:58,000
color infrared photography.

Figure 3-4. Portion of the most recently updated
Delmar NWI map based on interpreting
1:40,000 color infrared photography.
Note the increased internal delineations
possible with this scale of imagery.

Agency of Natural Resources found that 91 percent of the
261 wetlands examined were accurately mapped (Crowley er
af.1988). This high accuracy is possible because the inventory
technique involves a combination of photointerpretation, field
studies, use of existing information and interagency review
of draft maps. Despite this high overall accuracy, there are
wetlands that are difficult to photointerpret, such as seasonally
saturated wetlands and temporarily flooded forested wetlands.
Map accuracies for these types, narrow wetlands, and wetlands
below the minimum mapping unit are lower than for most
wetland types. Final maps have been available since 1984-
85. Figures 3-2 through 3-4 show three examples of a
large-scale NWI map: an early version (original NWI map),
a first generation updated map (produced from 1:58K aerial
photos), and the latest version of NWI map {(based on 1:40K
aerial photos). The increased detail in the newer versions is
apparent. Small-scale wetland maps (1:100,000) have been
produced for several areas: Baltimore NE and SE; Washington
NE, NW, and SW; Wilmington NW and SW; and Salisbury
SW and NW. Copies of NWI maps can be ordeted from
Maryland Geological Survey, Artn: Publications, 2300 St. Paul
Street, Baltimore, Maryland 21218 (Dale Shelton at 410-
554-5505). In addition, a state wetland map has been
prepared; it is provided with this report as an enclosure.
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Wetland and Deepwater Habitat Acreage Summaries'

State Totals

According to this survey, Maryland possesses roughly
600,000 acres of wetlands and 1.6 million acres of deepwater
habitats, excluding marine waters and smaller rivers and
streams that either appear as linear features on wetlands maps
or wetlands that were not identified due to their small size
because they were farmed. About 9.5 percent of the state’s
land surface is represented by wetlands.

Nearly all (99.3%) of the state’s wetlands fall within two
systems—palustrine (57.3% or 342,626 acres) and estuarine
{42.0% or 251,542 acres) (Figure 3-5). Table 3-1 shows the
acreages of different types of wetlands for Maryland.

Maryland has over 250,000 acres of salt and brackish
wetlands. Emergent wetlands are the predominant estuarine
wetland type, occupying 205,815 acres and accounting for
almost 82 percent of the state’s estuarine wetlands (Figure 3-6).

The effect of sea level rise is evident by the 16,271 acres of

forested wetlands listed under the estuarine wetland category.

Over 340,000 acres of palustrine wetlands were
inventoried in Maryland. The overwhelming majority of these
{or 88.7%) are nontidal wetlands {Table 3-1). Forested
wetlands predominate (Figure 3-7). Deciduous forested
wetlands are the most common type, tepresenting 59 percent
of the state’s palustrine wetlands, more abundant than the
rest combined.

"The acreage data reported are based on polygon dara. Wetlands and water-
courses (e.g., streams) mapped as linear features (i.e., dashed lines) are not
reflected in these figures. Also, comparison of wetland acreage totals be-
wween different apgregates, e.g., county totals versus physiographic region
totals, differ due ro computer round-off procedures.

Marine, Lacustrine & Rivering
4,220 acras
{0.7%)

Estuarine
251,542 acres

Palustrine
342,626 acres

Maryland's Wetlands

Figure 3-5. Relative abundance of Maryland’s wetlands. Over
half are freshwater types.

Emergent
205,815 acres

Nonvegetated
26,516 acres

Serub-Shrub
2,490 acres
(1.0%)

Forested
16,721 acres

Maryland's Estuarine Wetlands

Figure 3-6.  Relative extent of Maryland’s estuarine wetlands.

Open Water Aquatic Bed
18,034 acres
Forested
281,000 acres
Mixed Emergent-Shrub
6,354 acres
(1.9%}
Serub-shrub
8,809 acres
{2.5%)

Emergent
20,829 acres

Maryland's Palustrine Wetlands

Figure 3-7. Relative extent of Matyland’s palustrine wetlands.
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Table 3-1. Wetland and deepwater habitat acreage summaries for

Maryland as of 1981/82. Totals have been rounded

off to the nearest acre.

Marine Wetlands (Beaches) 731
Estuarine Wetlands
Nonvegetated 26,516
Emergent {Salt/Brackish) 172,346
Emergent {Oligohaline) 33,469
Deciduous Scrub-Shrub 1,534
Evergreen Scrub-Shrub 956
Deciduous Forested 856
Evergreen Forested 13,448
Dead Forested 2417
Total Estuarine Wetlands 251,542
Palustrine Wetlands
Aquatic Bed 526
Emergent (Tidal) 3,799 «
Emergent (Nontidal) 16,830
Scrub-Shrub (Tidal) 2,470
Deciduous Scrub-Shrub (Nontidal) 5,538
Evergreen Scrub-Shrub (Nontidal) 601
Mixed Emergent-Shrub {Nontidal}) 6,354
Deciduous Forested {Tidal) 28,802
Evergreen Forested (Tidal) 2,316
Mixed Forested (Tidal) 1,176
Deciduous Forested (Nontidal) 202,446**
Evergreen Forested (Nontidal) 15,303
Mixed Forested (Nontidal) 39,795
Dead Forested/Open Water 1,162
O 15.508
Total Palustrine Wetlands 342,626
Riverine Wetlands
Emergent {Tidal) 1,597
Nonvegetated (Tidal) 241
Vegetated (Nontidal) 8
Nonvegetated (Nontidal) 229
Total Riverine Wetlands 2,075
Lacustrine Wetlands
Emergent 545
N 869
Total Lacustrine Wetlands 1,414
TOTAL WETLANDS 598,388
Estuarine Waters
Salt/Brackish Waters 1,378,834
Oligohaline Waters 163,890
Total Estuarine Waters 1,542,724
Lacustrine Waters 21,062

1

-30

Riverine Waters
Tidal 16,866
Nontidal 20.153
Total Riverine s 37,019
TOTAL DEEPWATER HABITATS 1,600,805

* Includes 50 acres of cypress swamp
** Includes 78 acres of cypress swamp

4,003
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Table 3-2, Wetland acreage for each county in Maryland as of 1981/82. Totals have been rounded off to the nearest acre. (Nate: Acreages
of palustrine wetlands may be conservative, especially for Eastern Shore Counties where many temporarily flooded and
seasonally saturared wetlands were nor mapped. More detailed mapping will usually identify more acreage.)

Estuarine Palustrine Other

Wetland Wetland Wetland 1981-82 1988-90
County Acreage Acreage Acreage* Total Total**
Allegany — 612 5 617 —
Anne Arundel 2,774 13,202 180 16,156 16,225
Baltimore City 64 155 31 250 —
Baltimore County 2,491 3,384 367 6,242 —
Calvert 3,630 7.077 — 10,707 10,734
Caroline 2,121 28,027 366 30,514 —
Carroll e 4,229 562 4,791 ——
Cecil 2,184 6,646 188 9,018 —
Charles 4,909 21,755 22 26,686 27,010
Dorchester 100,529 68,259 380 169,168 —
Frederick — 7,243 82 7,325 —
Garrert - 7,068 14 7,082 —
Harford 6,649 5,863 15 12,527 —
Howard e 2,977 140 3,117 —
Kent 3,706 11,570 37 15,313 e
Montgomery — 9,566 133 9,699 —
Prince Georges 2,019 17,309 188 19,516 19,470
Queen Annes 8,453 24,040 18 32,511 —
St. Marys 6,600 9,671 25 16,296 16,730
Somerset 62,408 19,155 — 81,563 .
Talbot 9,781 9,993 193 19,967 o
Washington —_ 2,101 9 2,110 —_—
Wicomico 14,277 23,141 343 37,761 —
Worcester 18,954 39,603 929 59,486 —

* Riverine, Lacustrine, and Marine wetlands.
** Available for only a few counties where more derailed mapping was performed. The difference between the 1988/89 acreage
and the 1981/82 acreage does not simply rranslate into wetland losses or gains, as the recent mapping was more accurare. See
status and trend reports for more information: Tiner and Foulis (19923, b) and Foulis and Tiner (1994a, b, ¢).
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County Totals

Wetlands were most abundant in Dorchester and Somerset
Counties (Table 3-2; Figure 3-8). These counties contained
abour 42 percent of the state’s wetlands. Dorchester alone
possessed roughly 28 percent of the state’s wetlands. Wetlands
were also widespread in Worcester, Wicomico, Queen Annes,
Caroline, and Charles Counties.

Wetland and deepwater habitat acreage data for each
county {listed in alphabetical order) are presented below. These
data are for polygons shown on the NWI maps and do not
include acreage data from linear features (i.e., streams and
wetlands mapped as a dashed line) or acreage of wetlands
that were not mapped.

Allegany County

Allegany County had 617 acres of wetlands. Only 0.2 percent of
the County is represented by wetlands,

Palustrine Wetlands
Emergent (Nontidal) 39
Deciduous Scrub-Shrub {Nontidal) 60
Mixed Deciduous Shrub-Emergent (Nontidal) 11
Deciduous Forested (Nontidal) 238
Evergreen Forested (Nontidal) 2
Dead Forested/Open Water (Nontidal) 12
Open Water (Nontidal) 250
Total Palustrine Wetlands 612

Riverine Wetlands 5

TOTAL WETLANDS 617

Allegany County had 2,601 acres of deepwater habitats: 217 acres
of lacustrine waters and 2,384 acres of riverine waters.
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Anne Arundel County Baltimore City
Anne Arundef County had 16,156 acres of wetlands. This represents Baltimore City had 250 acres of wetlands which represents only 0.4

6.0 percent of the County. percent of the City.

Estuarine Wetands Estuarine Wetlands
Nonvegetated 744 Nonvegetated 44
Emergent (Salt/Brackish) 1,702 Emergent (Salt/Brackish) 8
Emergent (Oligohaline) 296 Emergent (Oligohaline) 12
Deciduous Scrub-Shrub 32 Total Estuarine Wetlands 64
Total Estuarine Wetlands 2,774

Palustrine Wetlands

Palustrine Wetlands Emergent (Nontidal) 36
Aquatic Bed G Mixed Deciduous Shrub-Emergent (Nontidal) 1
Emergent (Tidal) 375 Deciduous Forested (Nontidal) 26
Emergent (Nontidal) 547 Open Water (Nongidal) 92
Deciduous Scrub-Shrub (Tidal} 140 Total Palustrine Wetlands 155
Deciduous Scrub-Shrub (Nontidal} 117
Evergreen Scrub-Shrub (Nontidal) 4 Riverine Wetlands 31
Mixed Deciduous Shrub-Emergent (Nontidal) 275 TOTAL WETLANDS 250
Deciduous Forested {Tidal) 405
Deciduous Forested (Nontidal) 10,385 Baltimore City had 7,047 acres of deepwarer habitats: 6,926 acres
Evergreen Forested (Nontidal) 5 of estuarine waters (including 37 acres of oligohaline waters), 95
Mixed Forested (Nontidal) 123 acres of lacustrine waters, and 26 acres of riverine waters (21 tidal
Dead Forested/Open Water (Nontidal) 42 acres and 5 nontidal acres).
Open Water (Nontidal) 778
Total Palustrine Wetlands 13,202

Riverine Wetlands
Emergent (Tidal) 156
Beach/Bar (Nontidal} 1
Total Riverine Wetlands 157

Lacustrine Wetlands (Emergent} 23

TOTAL WETLANDS 16,156

Anne Arundel County had 106,827 acres of deepwater habitats:
106,505 acres of estuarine waters (including 553 acres of oligohaline
waters}, 93 acres of lacustrine waters, and 229 acres of riverine waters
(102 tidal acres and 127 nontidal acres).
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Baltimore County Calvert County

Baltimore County had 6,242 acres of wetlands, representing 1.6 Calvert County had 10,707 acres of wetlands, This amounts t0 7.9
percent of the County’s land area. percent of the County’s land area.
Estuarine Wetlands Estuarine Wetlands
Nonvegetated 261 Nonvegetated 625
Emergent (Salt/Brackish) 1,453 Emergent (Salt/Brackish) 1,151
Emergent (Oligohaline) 736 Emergent (Oligohaline) 1,829
Deciduous Scrub-Shrub 34 Deciduous Scrub-Shrub 11
Deciduous Forested Z Evergreen Forested 14
Total Estuarine Wetlands 2,491 Toral Estuarine Wetlands 3,630
Palustrine Wetlands Palustrine Wetlands
Emergent (Tidal) 18 Aquatic Bed 12
Emergent (Nontidal) 650 Emergent (Tidal) 167
Deciduous Scrub-Shrub (Tidal) 42 Emergent (Nontidal) 176
Deciduous Scrub-Shrub (Nontidal) 21 Deciduous Scrub-Shrub (Tidal) 106
Mixed Deciduous Shrub-Emergent (Nontidal) 143 Deciduous Scrub-Shrub (Nontidal) 61
Deciduous Forested (Tidal) 272 Mixed Deciduous Shrub-Emergent (Nontidal) 129
Deciduous Forested (Nontidal) 1,348 Deciduous Forested (Tidal) 879
Open Water (Nontidal) 890 Evergreen Forested (Tidal) 2
Total Palustrine Wetlands 3,384 Deciduous Forested (Nontidal) 4,980*
Evergreen Forested (Nontidal) 9
Riverine Wetlands 44 Mixed Forested (Tidal) 23
Mixed Forested (Nontidal) 49
Lacustrine Wetlands Dead Forested/Open Water (Nontidal) 106
Beach/Bar 188 Open Water (Nontidal) 378
Emergent 126 Total Palustrine Wetlands 7,077
n idated Botrom (Open Water 2 TOTAL WETLANDS 10,707
Total Lacustrine Wetlands 323
TOTAL WETLANDS 6,242 * Includes 70 acres in the Battle Creek floodplain where bald

cypress is co-dominant.
Baltimore County had 56,974 acres of deepwater habitats: 52,103

acres of estuarine waters (including 1,125 acres of oligohaline waters), Calvert County had 95,069 acres of deepwater habitats: 94,934 acres
4,579 acres of lacustrine waters, and 292 acres of riverine waters (13 of estuarine waters (including 4,340 acres of oligohaline waters)
tidal acres and 279 nontidal acres). and 135 acres of lacustrine waters.
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Caroline County Carroll County
Caroline County had 30,514 acres of wetlands. About 14.9 percent Carroll County had 4,791 acres of wetlands. This represents 1.7

of the County is represented by wetlands. percent of the County.
Estuarine Wetlands Palustrine Wetlands
Nonvegetated 240 Aquatic Bed 1
Emergent (Salt/Brackish) 2 Emergent (Nonridal) 1,236
Emergent (Qligohaling) 1.879 Deciduous Scrub-Shrub (Nontidal) 105
Total Estuarine Wetlands 2,121 Mixed Deciduous Shrub-Emergent (Nontidal) 264
Deciduous Forested (Nontidal) 1,934
Palustrine Wetlands Dead Forested/Open Water (Nontidal) 14
Emergent (Tidal) 343 Qpen Water (Nontidal) G675
Emergent (Nontidal) 432 Total Palustrine Wetlands 4,229
Deciduous Scrub-Shrub (Tidal) 136
Deciduous Scrub-Shrub (Nontidal}) 192 Riverine Wetlands 4
Evergreen Scrub-Shrub (Nontidal) 26
Mixed Deciduous Shrub-Emergent (Nontidal) 296 Lacustrine Wetlands
Deciduous Forested (Tidal) 1,189 Beach/Bar 271
Deciduous Forested (Nontidal) 17,014 Emergent 287
Evergreen Forested (Nontidal) 325 Total Lacustrine Wetlands 558
Mixed Forested (Tidal) 5 TOTAL WETLANDS 4,791
Mixed Forested (Nontidal) 7,606
Dead Forested/Open Water (Nontidal) 17 Carroll County had 1,860 acres of deepwater habitats: 1,501 acres
Open Warer (Nontidal) 446 of lacustrine warters and 359 acres of riverine waters.
Total Palustrine Wetlands 28,027
Riverine Wetlands
Flat (Tidal) 68
Emergent (Tidal) 283
Total Riverine Wetlands 351
Lacustrine Wetlands 15
TOTAL WETLANDS 30,514

Caroline County had 3,157 acres of deepwater habitats: 2,390 acres
of estuarine waters (including 2,384 acres of oligohaline waters),
146 acres of lacustrine waters, and 621 acres of riverine tidal waters.
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Cecil County

Cecil County had 9,018 acres of wetlands, representing 3.9 percent

of the County’s land area.

Charles County

Charles County had 26,686 acres of wetlands which represents 9.2
percent of the County.

Estuarine Wetlands

Nonvegetated 601
Emergent (Oligohaline) 1,564
Deciduous Scrub-Shrub 17
Deciduous Forested 2
Total Estuarine Wetlands 2,184
Palustrine Wetlands
Aquatic Bed 8
Emergent (Tidal) 656
Emergent (Nontidal) 1,066
Deciduous Scrub-Shrub (Tidal) 149
Deciduous Scrub-Shrub (Nontidal) 289
Mixed Deciduous Shrub-Emergent (Nontidal) 178
Deciduous Forested (Tidal) 283
Deciduous Forested (Nontidal) 2,985
Dead Forested/Open Water (Nontidal) 25
Open Water (Nontidal) 1,007
Toral Palustrine Wetlands 6,646
Riverine Wetlands
Flat (Tidal) 93
Emergent (Tidal) 39
Other (Nontidal) 18
Total Riverine Wetlands 150
Lacustrine Wetlands 38
TOTALWETLANDS 9,018

Cecil County had 43,146 acres of deepwater habitats: 38,424 acres
of estuarine oligohaline waters, 1,884 acres of lacustrine waters, and

2,838 acres of riverine waters.

Estuarine Wetlands
Nonvegetated 72
Emergent (Salt/Brackish) 1,171
Emergent (Oligohaline) 3,560
Deciduous Scrub-Shrub 105
iduous Forested 1
Total Estuarine Wetdlands 4,909

Palustrine Wetlands
Aquatic Bed 8
Emergent (Tidal) 187
Emergent (Nontidal) 484
Deciduous Scrub-Shrub (Tidal) 193
Deciduous Scrub-Shrub (Nontidal) 200
Mixed Deciduous Shrub-Emergent (Nontidal) 314
Deciduous Forested (Tidal} 1,063
Evergreen Forested (Tidal) 6
Deciduous Forested {Nontidal) 18,139
Evergreen Forested (Nontidal) 28
Mixed Forested (Tidal) 4
Mixed Forested (Nontidal) 148
Dead Forested/Open Water (Nontidal} 304
Open Water (Nontidal) 677
Total Palustrine Wetlands 21,755
Riverine Tidal Wetlands 22
TOTAL WETLANDS 26,686

Charles County had 117,573 acres of deepwater habirats: 112,921
acres of estuarine waters (including 45,231 acres of oligohaline
waters), 235 acres of lacustrine waters, and 4,417 acres of riverine
tidal waters.
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Dorchester County

Dorchester County had 169,168 acres of wetlands. This amounts

to 44.6 percent of the County’s land area.

Frederick County

Frederick County had 7,325 acres of wetlands. About 1.7 percent

of the County is represented by wetlands.

Estuarine Wetlands Palustrine Wetlands
Nonvegetated 3,654 Aquatic Bed 338
Emergent (Salt/Brackish) 76,940 Emergent (Nontidal) 1,789
Emergent (Oligohaline) 3,676 Deciduous Scrub-Shrub (Nontidal) 126
Deciduous Scrub-Shrub 424 Mixed Deciduous Shrub-Emergent (Nontidal) 279
Evergreen Scrub-Shrub 317 Deciduous Forested (Nontidal) 3,775
Deciduous Forested 460 Mixed Forested (Nontidal) 7
Evergreen Forested 12,657 Dead Forested/Open Water (Nontidal) 4
Dead Forested 2,401 Qpen Water (Nontidal) 925
Total Estuarine Wetlands 100,529 Total Palustrine Wetlands 7,243
Palustrine Wetlands Riverine Wetlands 33
Aquatic Bed 4
Emergent (Tidal) 643 Lacustrine Wetlands
Emergent (Nontidal) 957 Emergent 37
Mixed Emergent-Forested (Nontidal) 271 Unconsolidated Bottom (Open Water) 12
Deciduous Scrub-Shrub (Tidal) 689 Total Lacustrine Wetlands 49
Deciduous Scrub-Shrub (Nontidal) 344 TOTAL WETLANDS 7.325
Evergreen Scrub-Shrub (Tidal) 41
Evergreen Scrub-Shrub (Nontidal) 218 Frederick County had 3,113 acres of deepwater habitats: 212 acres
Mixed Deciduous Shrub-Emergent (Nontidal) 373 of lacustrine waters and 2,901 acres of riverine waters.
Deciduous Forested (Tidal) 8,906
Evergreen Forested (Tidal) 1,271
Deciduous Forested (Nontidal) 23,417
Evergreen Forested (Nontidal) 12,415
Mixed Forested (Tidal) 606
Mixed Forested (Nontidal) 17,282 Garrett County
Dead Forested/Open Water (Nontidal) 41
Open Water (Nontidal) 781 Garrett County had 7,082 acres of wetlands. This represents 1.7
Total Palustrine Wetlands 68,259 percent of the County.
Riverine Wetlands (Tidal Emergent) 285 Palustrine Wetlands
Emergent (Nontidal) 1,458
Lacustrine Wetlands Deciduous Scrub-Shrub (Nontidal) 1,779
Emergent 24 Evergreen Scrub-Shrub (Nontidal) 2
Unconsolidated Bottom (Open Water) 71 Mixed Deciduous Shrub-Emergent (Nontidal) 1,137
Total Lacustrine Wetlands 95 Deciduous Forested (Nontidal) 1,013
TOTAL WETLANDS 169,168 Evergreen Forested (Nontidal) 488
Mixed Forested (Nontidal) 522

Dead Forested/Open Water (Nontidal) 10
Open Water (Nontidal) 659

Dorchester County had 267,128 acres of deepwater habitats: 265,726
acres of estuarine waters (including 6,380 acres of oligohaline waters),

388 acres of lacustrine waters, and 1,014 acres of riverine waters Total Palustrine Wetlands 7,068
(921 tidal acres and 93 nontidal acres).
Riverine Wetlands 4
Lacustrine Wetlands 10
TOTAL WETLANDS 7,082

Garrett County had 6,126 acres of deepwater habitats: 5,253 acres
of lacustrine waters and 873 of riverine waters.
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Harford County Kent County

Harford County had 12,527 acres of wetlands, representing 4.4 Kent County had 15,313 acres of wetlands. This amounts to 8.6
percent of the County’s land area. percent of the County’s land area.
Estuarine Wetlands Estuarine Wetlands
Nonvegetated 93 Nonvegetated 258
Emergent (Salt/Brackish) 1,351 Emergent (Salt/Brackish) 2,602
Emergent (Oligohaline) 5,168 Emergent (Oligohaline) 749
Deciduous Scrub-Shrub 17 Deciduous Scrub-Shrub 91
eci s Forested 20 Deciduous Forested 4
Total Estuarine Wetlands 6,649 Evergreen Forested 2
Total Estuarine Wetlands 3,706
Palustrine Wetlands
Emergent (Tidal) 47 Palustrine Wetlands
Emergent (Nontidal) 775 Aquatic Bed 14
Deciduous Scrub-Shrub (Tidal) 29 Emergent (Tidal) 37
Deciduous Scrub-Shrub (Nonridal) 68 Emergent (Nontidal) 467
Mixed Deciduous Shrub-Emergent (Nontidal) 232 Deciduous Scrub-Shrub (Tidal) 138
Deciduous Forested (Tidal) 369 Deciduous Scrub-Shrub (Nontidal) 282
Deciduous Forested (Nontidal) 3,475 Mixed Deciduous Shrub-Emergent (Nontidal) 366
Dead Forested/Open Water (Nontidal) 147 Deciduous Forested (Tidal) 259
Open Water (Nontidal) 721 Evergreen Forested (Tidal) 5
Total Palustrine Wetlands 5,863 Deciduous Forested (Nontidal) 8,165
Evergreen Forested (Nontidal) 51
Riverine Wetlands 11 Mixed Forested (Tidal) 5
Mixed Forested (Nontidal) 257
Lacustrine Wetlands 4 Dead Forested/Open Water (Nontidal) 71
TOTAL WETLANDS 12,527 Open Water (Nontidal) 1453
Total Palustrine Wetlands 11,570
Harford County had 56,878 acres of deepwater habitats: 52,901
acres of estuarine waters (including 37,031 acres of oligohaline Riverine Wetlands (Tidal Emergent) 19
waters), 1,783 acres of lacustrine waters, and 2,194 acres of riverine
watrers (1,072 tidal acres and 1,122 nontidal acres). Lacustrine Wetlands (Emergent) 18
TOTAL WETLANDS 15,313
Howard County .
Kent County had 77,785 acres of deepwater habitats: 77,367 acres
Howard County had 3,117 acres of wetlands which represents 1.9 of estuarine waters (including 14,483 acres of oligohaline waters),
percent of the County. 373 acres of lacustrine waters, and 45 acres of riverine tidal waters.

Palustrine Wetlands

Emergent (Nontidal) 313
Deciduous Scrub-Shrub (Nontidal) 57
Mixed Deciduous Shrub-Emergent (Nontidal) 300
Deciduous Forested (Nontidal) 1,935
Dead Forested/Open Water (Nontidal) 1
Open Water (Nontidal) 371
Total Palustrine Wetlands 2,977
Riverine Wetlands 26
Lacustrine Wetlands
Emergent 6
Unconsolidated Shore 48
Unconsolidated Bottom (Open Water) 60
Total Lacustrine Wetlands 114
TOTAL WETLANDS 3,117

Howard County had 1,030 acres of deepwater habitats: 826 acres of
lacustrine waters and 204 acres of riverine warers.
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Montgomery County Prince Georges County

Montgomery County had 9,699 acres of wetlands. About 3.1 percent Prince Georges County had 19,516 acres of wetlands. This represents
of the County is represented by wetlands. 6.3 percent of the County.
Palustrine Wetlands Estuarine Wetlands
Emergent (Nontidal) 1,321 Emergent (Salt/Brackish) 14
Deciduous Scrub-Shrub (Nontidal) 257 Emergent (Oligohaline) 2,003
Mixed Deciduous Shrub-Emergent (Nontidal) 715 Total Estuarine Wetlands 2,019
Deciduous Forested (Nonridal) 6,425
Dead Forested/Open Water (Nontidal) 106 Palustrine Wetands
Open Water {Nontidal) 742 Aquatic Bed 115
Total Palustrine Wetlands 9,566 Emergent (Tidal) 665
Emergent (Nontidal) 720
Riverine Wetlands Deciduous Scrub-Shrub (Tidal) 224
Rocky Shore 28 Deciduous Scrub-Shrub (Nontidal) 135
Unconsolidated Shore 3 Evergreen Scrub-Shrub (Nontidal) 4
Total Riverine Wetlands 31 Mixed Deciduous Shrub-Emergent (Nontidal) 572
Deciduous Forested (Tidal) 916
Lacustrine Wetlands Deciduous Forested (Nontidal) 12,961
Emergent 14 Evergreen Forested (Nontidal) 2
Unconsolidated Botrom (Open Water) 24 Mixed Forested (Tidal) 3
Unconsoli n s 64 Mixed Forested (Nontidal) 28
Total Lacustrine Wetlands 102 Dead Forested/Open Water (Nontidal) 117
TOTAL WETLANDS 9,699 Qpen Water (Nontidal) 847
Total Palustrine Wetlands 17,309

Montgomery County had 6,225 acres of deepwater habitats: 1,470

acres of lacustrine waters, and 4,755 acres of riverine waters. Riverine Wetlands
Flat (Tidal) 13
Emergent (Tidal) 136
Other (Nontidal} 25
Total Riverine Wetlands 174
Lacustrine Wetlands
Emergent 10
Unconsolj Bottom n Water 4
Total Lacustrine Wetlands 14
TOTAL WETLANDS 19,516

Prince Georges County had 8,463 acres of deepwater habirats: 2,226
acres of estuarine waters (including 2,199 acres of oligohaline waters),
285 acres of lacustrine waters, and 5,952 acres of riverine waters
(5,892 tidal acres and 60 nontidal acres).
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Queen Annes County

Queen Annes County had 32,511 acres of wetlands, representing

13.7 percent of the County’s land area.

St. Marys County

St. Marys County had 16,296 acres of wetlands which represents

6.8 percent of the County.

Estuarine Wetlands

Nonvegetated 4,137
Emergent (Salt/Brackish) 3,558
Emergent (Oligohaline) 659
Deci -Shrub 99
Total Estuarine Wetlands 8,453
Palustrine Wetlands
Aquatic Bed 5
Emergent (Tidal) 58
Emergent (Nontidal) 555
Deciduous Scrub-Shrub (Tidal) 127
Deciduous Scrub-Shrub (Nontidal) 149
Evergreen Scrub-Shrub (Nontidal) 4
Mixed Deciduous Shrub-Emergent (Nontidal) 235
Deciduous Forested (Tidal} 443
Evergreen Forested (Tidal) 16
Deciduous Forested (Nontidal) 20,071
Evergreen Forested (Nontidal) 31
Mixed Forested (Tidal) 24
Mixed Forested (Nontidal) 1,539
Dead Forested/Open Water (Nontidal) 81
Open Water (Nontidal) 702
Total Palustrine Wetlands 24,040
Riverine Wetlands (Tidal Emergent) 13
Lacustrine Wetlands 5
TOTAL WETLANDS 32,511

Queen Annes County had 89,823 acres of deepwater habitats: 89,552
acres of estuarine waters (including 953 acres of oligohaline waters),
200 acres of lacustrine waters, and 71 acres of riverine tidal waters.

Esruarine Wetlands

Nonvegetated 3,142
Emergent (Salt/Brackish) 2,285
Emergent (Oligohaline} 829
Deciduous Scrub-Shrub 170
Evergreen Scrub-Shrub 20
Evergreen Forested 137
Dead Forested 17
Total Estuarine Wetlands 6,600
Palustrine Wetlands
Aquatic Bed 7
Emergent (Tidal) 55
Emergent (Nontidal) 312
Mixed Emergent/Forested (Nontidal) 13
Deciduous Scrub-Shrub (Tidal) 147
Deciduous Scrub-Shrub (Nontidal) 125
Evergreen Scrub-Shrub (Tidal) 7
Evergreen Scrub-Shrub (Nontidal) 7
Mixed Deciduous Shrub-Emergent (Nontidal) 58
Deciduous Forested (Tidal) 970
Evergreen Forested (Tidal) 90
Deciduous Forested (Nontidal) 6,318
Evergreen Forested (Nontidal) 141
Mixed Forested (Tidal) 30
Mixed Forested (Nontidal) 729
Dead Forested/Open Water (Nontidal) 43
Open Water (Nontidal) 619
Total Palustrine Wetlands 9,671
Lacustrine Wetlands 25
TOTAL WETLANDS 16,296

St. Marys County had 285,834 acres of deepwater habitats: 285,680
acres of estuarine waters (including 2,438 acres of oligohaline waters)

and 154 acres of lacustrine waters,
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Somerset County Talbot County

Somerset County had 81,563 acres of wetlands. This amounts ro Talbot County had 19,967 acres of wetlands. About 12.0 percent of
37.7 percent of the County’s land area. the County is represented by wetlands,
Estuarine Wetlands Estuarine Wetlands
Nonvegetated 6,270 Nonvegetated 4,647
Emergent (Salt/Brackish) 53,743 Emergent (Salt/Brackish) 2,458
Emergent (Oligohaline) 885 Emergent {Oligohaline) 2,643
Deciduous Scrub-Shrub 468 Deciduous Scrub-Shrub 29
Evergreen Scrub-Shrub 146 Forested 4
Deciduous Forested 360 Total Estuarine Wetlands 9,781
Evergreen Forested 536
Total Estuarine Wetlands 62,408 Palustrine Wetlands
Aquatic Bed 7
Palustrine Wedands Emergent (Tidal) 229
Emergent (Tidal) 20 Emergent (Nontidal) 380
Emergent (Nontidal) G664 Deciduous Scrub-Shrub (Tidal) 200
Deciduous Scrub-Shrub (Tidal) 23 Deciduous Scrub-Shrub (Nontidal) 64
Deciduous Scrub-Shrub {(Nontidal) 120 Mixed Deciduous Shrub-Emergent (Nontidal) 164
Evergreen Scrub-Shrub (Nontidal) 55 Deciduous Forested (Tidal) 624
Mixed Deciduous Shrub-Emergent {Nontidal) 31 Evergreen Forested (Tidal) 4
Deciduous Forested (Tidal) 1,981* Deciduous Forested (Nontidal) 4,842
Evergreen Forested (Tidal) 36 Evergreen Forested (Nontidal) 318
Deciduous Forested (Nontidal) 13,873 Mixed Forested (Nontidal) 2,486
Evergreen Forested (Nontidal) 390 Dead Forested/Open Water (Nontidal) 10
Mixed Forested (Tidal) 34 Open Warer (Nontidal) 665
Mixed Forested (Nontidal) 1,569 Total Palustrine Wetlands 9,993
Dead Forested/Open Water (Nontidal) 1
Open Water (Nontidal) 358 Riverine Wetlands
Total Palustrine Wetlands 19,155 Flar (Tidal) 12
TOTAL WETLANDS 81,563 Emergent (Tidal 181
Total Riverine Wetlands 193
*Includes 23 acres along the Pocomoke River where bald TOTAL WETLANDS 19,967

cypress is co-dominant,
Talbot County had 123,787 acres of deepwater habitats: 123,497
Somerset County had 147,357 acres of deepwater habirats: 147,131 acres of estuarine waters (including 4,989 acres of oligohaline waters),
acres of estuarine warers (including 360 acres of oligohaline waters), 49 acres of lacustrine waters, and 241 acres of riverine waters.
25 acres of lacustrine waters, and 201 acres of riverine tidal waters.

Washington County

Washington County had 2,110 acres of wetlands. This represents
only 0.7 percent of the County.

Palustrine Wedands
Aquatic Bed 1
Emergent (Nonridal) 540
Deciduous Scrub-Shrub (Nontidal} 62
Mixed Deciduous Shrub-Emergent (Nontidal) 47
Deciduous Forested (Nontidal) 997
Dead Forested/Open Water {Nontidal) 1
Open Water (Nontidal) 453
Total Palustrine Wetlands 2,101

Riverine Wetlands 9

TOTAL WETLANDS 2,110

Washington County had 6,381 acres of deepwater habitats: 357 acres

of lacustrine waters and 6,024 acres of riverine waters.
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Wicomico County

Wicomico County had 37,761 acres of wetlands, representing 15.6

Worcester County

Worcester County had 59,486 acres of wetlands which represents

percent of the County’s land area. 19.6 percent of the County.
Estuarine Wetlands Marine Wetlands (Beach/Bar) 731
Nonvegerated 645
Emergent {Salt/Brackish) 7,249 Estuarine Wetlands
Emergent (Oligohaline) 6,167 Nonvegetated 1,086
Deciduous Scrub-Shrub 23 Emergent (Salt/Brackish) 16,661
Evergreen Scrub-Shrub 91 Emergent (Oligohaline) 812
Forested 102 Deciduous Scrub-Shrub 13
Total Estuarine Wetlands 14,277 Evergreen Scrub-Shrub 382
Total Estuarine Wetlands 18,954
Palustrine Wetlands
Emergent (Tidal) 228 Palustrine Wetlands
Emergent (Nontidal) 616 Emergent (Tidal) 70
Deciduous Scrub-Shrub (Tidal) 71 Emergent (Nontidal) 1,024
Deciduous Scrub-Shrub {Nontidal) 312 Deciduous Scrub-Shrub (Tidal) 8
Evergreen Scrub-Shrub (Nontidal) 89 Deciduous Scrub-Shrub (Nontidal) 622
Mixed Deciduous Shrub-Emergent (Nontidal) 96 Evergreen Scrub-Shrub (Nontidal) 183
Deciduous Forested (Tidal) 1,937 Mixed Deciduous Shrub-Emergent (Nontidal) 99
Evergreen Forested (Tidal) 90 Deciduous Forested (Tidal) 8,310*
Deciduous Forested (Nontidal) 14,136* Evergreen Forested (Tidal) 801
Evergreen Forested (Nontidal) 512 Deciduous Forested (Nontidal) 24,033
Mixed Forested (Tidal) 133 Evergreen Forested (Nontidal) 541
Mixed Forested (Nontidal) 4,459 Mixed Forested (Tidal) 308
Qpen Water (Nontdal) 462 Mixed Forested (Nontidal) 3,037
Total Palustrine Wetlands 23,141 Dead Forested/Open Water (Nontidal) 6
Open Water (Nontidal) 561
Riverine Wetlands Total Palustrine Wetlands 39,603
Flac (Tidal) 47
Emer Ti 274 Riverine Wetlands (Tidal Emergent) 198
Total Riverine Wetlands 321 TOTAL WETLANDS 59,486
Lacustrine Wedands (Open Water) 22 * Includes 27 acres of bald cypress-dominated wetlands in
TOTAL WETLANDS 37,761 Cypress Swamp and along the Pocomoke River.

*Includes 8 acres of bald cypress-dominated wetlands.

Wicomico County had 14,357 acres of deepwater habirats: 13,420
acres of estuarine waters (includes 2,715 acres of oligohaline waters),
529 acres of lacustrine waters, and 408 acres of riverine waters (398

tidal acres and 10 nontidal acres).

Worcester County had 72,133 acres of deepwater habitats: 70,898
acres of estuarine waters (includes 122 acres of oligohaline waters),
271 acres of lacustrine waters, and 964 acres of riverine warers (938

tidal acres and 26 nonridal acres).
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Physiographic Region Totals

Wetland acreage summaries are provided for each of six
physiographic regions found in Maryland: (1) Coastal Plain,
(2) Fall Zone, (3) Piedmont, (4) Blue Ridge, (5) Valley and
Ridge, and (6) Appalachian Plateau Region (Figure 3-9).
Acreage data presented are based on wetlands and deepwater
habitats mapped as polygons on NWI maps excluding marine
open water {Atlantic Ocean); they also do not include acreage
of linear map features (i.e., streams and wetlands mapped as

a dashed line.)

Coastal Plain

The Coastal Plain occupies about 54 percent of Maryland’s land
surface area and possesses about 94 percent of the state’s werdand
resources. Wetlands represent about 16 percent of this region’s “land”
area. Wetland density is about 104 acres per square mile. More than
1.5 million acres of deepwater habitats occur in this region and its
vicinity due to the presence of Chesapeake Bay which divides the
Coastal Plain in two sections—the Eastern Shore and the Western
Shore.

Marine Werlands (Beaches) 731
Estuarine Wetlands
Nonvegetated 26,516
Emergenrt (Sale/Brackish) 172,346
Emergent (Oligohaline) 33,469
Deciduous Scrub-Shrub 1,534
Evergreen Scrub-Shrub 956
Deciduous Forested 856
Evergreen Forested 13,448
Dead Forested 2417
Total Estuarine Wetlands 251,542
Palustrine Wetlands
Aquaric Bed 184
Emergenr (Tidal) 3,780
Emergent (Nontidal) 9,116
Mixed Emergent/Forested (Nontidal) 239
Deciduous Scrub-Shrub (Tidal) 2,478
Deciduous Scrub-Shrub (Nontidal) 3,054
Evergreen Scrub-Shrub (Nontidal) 599
Mixed Deciduous Shrub-Emergent (Nontidal) 3,382
Deciduous Forested (Tidal) 28,821
Evergreen Fotested (Tidal) 2,320
Deciduous Forested (Nonridal) 186,343
Evergreen Forested (Nontidal) 14,778
Mixed Forested (Tidal) 1,176
Mixed Forested (Nontidal) 38,498
Dead Forested/Open Water (Nontidal) 1,014
Open Water (Nontidal} 9.827
Total Palustrine Wetlands 305,609
Riverine Werlands
Flat/Unconsolidated Shore (Tidal) 241
Emergent (Tidal) 1,597

Orther (Nontidal) 36
Total Riverine Wetlands 1,894
Lacustrine Wetlands 263
TOTAL WETLANDS 560,039

Estuarine Warers

Salt/Brackish Waters 1,341,746

Oligohali T 164,014

Total Estuarine Waters 1,505,760
Riverine Waters

Tidal Warers 14,770

Nontidal Waters 289

Total Riverine Waters 15,059
Lacustrine Waters 3,380
TOTAL DEEPWATER HABITATS 1,524,199*

* Most of these deepwater habitats are contiguous to the
Coasral Plain in associarion with Chesapeake Bay and its
triburaries.

Fall Zone

The Fall Zone represents only 3 percent of Maryland’s land surface
area. Only 0.2 percent of the state’s wedlands are found here. Wetlands
occupy over 1,400 acres which amounts to less than 1 percent of
this area’s “land” mass. Wetland density is 5 acres per square mile.
Almost 1,800 acres of deepwater habitats exist in this region.

Palustrine Wetlands
Emergent (Tidal) 21
Emergent (Nontidal) 117
Deciduous Scrub-Shrub {Tidal) 4
Deciduous Scrub-Shrub (Nontidal) 35
Mixed Deciduous Shrub-Emergent (Nontidal) 35
Deciduous Forested (Tidal) 75
Deciduous Forested (Nonridal) 670
Dead Forested/Open Warter (Nontidal) 2
Open Water (Nontidal) 431
Total Palustrine Wetlands 1,390
Riverine Wetlands 31
TOTAL WETLANDS 1,421
Lacustrine Waters 457
Riverine Waters
Tidal Waters 1,189
Nontidal Warters 134
Total Riverine Waters 1,323
TOTAL DEEPWATER HABITATS 1,780
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Piedmont

The Piedmont region encompasses about 25 percent of Maryland’s
land surface area. This area contains about 4.6 percent of the state’s
wetland resources. Wetlands account for over 27,000 acres. This
figure amounts to about 1.7 percent of this region’s land area. Wetland
densiry is 11 acres per square mile. Nearly 22,000 acres of deepwater
habitats occur in the region.

Blue Ridge

The Blue Ridge physiographic region covers only 3 percent of
Maryland’s land area and possesses about 0.3 percent of the state’s
wetlands. Wetlands occupy just under 2,000 acres which represent
only 1 percent of the area. Wetland density is about 6 acres per
square mile. Almost 2,000 acres of deepwater habitats occur in this
region.

Palustrine Wetlands
Aguatic Bed 340
Emergent (Nontidal) 5,083
Deciduous Scrub-Shrub (Nontidal) 540
Mixed Deciduous Shrub-Emergent (Nontidal) 1,722
Deciduous Forested {Tidal) 4
Deciduous Forested (Nontidal) 14,661
Dead Forested/Open Water (Nontidal) 126
Qpen Water (Nonridal) 3.633
Total Palustrine Wetlands 26,109
Lacustrine Wetlands
Emergent 470
Beach/Bar and Unconsolidated Shote 564
Other 1z
Total Lacustrine Wetlands 1,151
Riverine Wetlands 121
TOTAL WETLANDS 27,381
Lacustrine Warers 11,432
Riverine Waters
Tidal Waters 954
Lower Perennial 6,889
Upper Perennial 1,266
Unknown Perennial 1,142
Total Riverine Waters 10,251
TOTAL DEEPWATER HABITATS 21,683

Palustrine Wedands
Emergent (Nontidal) 312
Deciduous Scrub-Shrub (Nontidal) 51
Mixed Deciduous Shrub-Emergent (Nontidal) 36
Deciduous Forested (Nonridal) 1,104
Mixed Forested (Nontidal) 7
Qpen Water (Nontidal) 374
Total Palustrine Wetlands 1,884
Riverine Wetlands 17
TOTAL WETLANDS 1,901
Lacustrine Waters 95
Riverine Waters
Lower Perennial 18
Upper Perennial 608
Unknown Perennial 1.238
Total Riverine Waters 1,864
TOTAL DEEPWATER HABITATS 1,959
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Figure 3-9. Physiographic regions of Maryland.
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Valley and Ridge

The Valley and Ridge province occupies about 7 percent of Maryland.
Only 0.4 percent of the state’s wetlands occur in the region. Wetlands
total over 2,300 acres which amounts to about 0.5 percent of the
land area. Wetland density is about 3 acres per square mile, Almost
7,500 acres of deepwater habitats are present in this region.

Appalachian Plateaus

The Appalachian Plateaus region in western Maryland covers about
8 percent of the state’s land surface. The region contains about 1.2
percent of the state’s wetland resources. Almost 7,400 acres of
wetlands occur in this region, accounting for about 1.5 percent of
its land area. Wetland density is roughly 9 acres per square mile,
Over 6,000 acres of deepwater habitats are also present, mostly
lacustrine waters associated with Deep Creek Lake.

Palustrine Wetlands
Aquatic Bed 1
Emergent {Nontidal) 566 Palustrine Wetlands
Deciduous Scrub-Shrub (Nontidal) 101 Emergent (Nontidal) 1,488
Mixed Deciduous Shrub-Emergent (Nontidal) 52 Deciduous Scrub-Shrub (Nontidal} 1,852
Deciduous Forested (Nontidal) 993 Evergreen Scrub-Shrub (Nontidal) 2
Evergreen Forested (Nontidal) 2 Mixed Deciduous Shrub-Emergent (Nontidal) 1,176
Dead Forested/Open Water (Nontidal) 13 Deciduous Forested (Nontidal) 1,074
Open Water (Nontidal) 588 Evergreen Forested (Nontidal) 537
Total Palustrine Wetlands 2,316 Mixed Forested {Nontidal) 529
Dead Forested/Open Water (Nontidal) 10
Riverine Wetdlands 11 Open Water (Nontidal) 704
TOTAL WETLANDS 2.327 Total Palustrine Wetlands 7,372
Lacustrine Wetlands 10
Lacustrine Waters 515 Riverine Wetlands 7
TOTAL WETLANDS 7,389
Riverine Warers
Lower Perennial 1,862
Upper Perennial 179
Unknown Perennial 4929 Lacustrine Warers 5,258
Total Riverine Waters 6,970
TOTAL DEEPWATER HABITATS 7,485 Riverine Waters (Upper Perennial) 906
TOTAL DEEPWATER HABITATS 6,164
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Figure 3-10. Maryland’s watersheds based on U.S. Geological Survey hydrologic units. Refer to text for major rivers

within each hydro unit.
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Watershed Totals

The following section summarizes the wetlands inventory
results for Maryland’s watersheds defined by U.S. Geological
Survey hydrologic units (U.S. Geological Survey 1974). Using
this system, 23 “watersheds” are present in Maryland (Figure
3-10; on previous page). Names have been assigned to these
hydrologic units based on the major rivers draining each
geographical area; hydrounit number is also given for each
watershed. Dat presented are for polygons shown on NWI
maps and do not include acreage of the narrow streams and
wetlands mapped as linear features or wetlands and waterways
that were too small to depict on the NWI maps. The Potomac
River Watershed is the state’s largest. It includes many smaller
watersheds (e.g., hydrounit numbers 2070002, 2070003,
2070004, 2070008, 2070009, 20700010, 20700011).

Christina Watershed (U.S.G.S. Hydrologic Unit 2040205)

Palustrine Wetlands
Emergent (Nontidal) 1
Deciduous Forested (Nontidal) 56
Open Water (Nontidal) 18
TOTAL WETLANDS 75

Susquehanna Watershed (U.S.G.S. Hydrologic Unit
20503006)

Palustrine Wetlands
Emergent (Tidal) 21
Emergent (Nontidal) 172
Deciduous Scrub-Shrub (Tidal) 2
Deciduous Scrub-Shrub (Nontidal) 9
Mixed Deciduous Shrub-Emergent (Nontidal) 56
Deciduous Forested (Tidal} 11
Deciduous Forested (Nontidal) 403
QOpen Warer (Nontidal) 379
Total Palustrine Wetlands 1,053
Riverine Wetlands
Tidal Nonvegetated 1
Nontidal Emergent 2
Nonti Vi ted 23
Total Riverine Wetlands 26
TOTAL WETLANDS 1,079
Lacustrine Waters 3,117
Riverine Wharers
Tidal Waters 2,331
Nontidal Warters 2,109
Total Riverine Waters 4,440
TOTAL DEEPWATER HABITATS 7,557

Chesapeake Bay Shoreline Watershed (U.S.G.S. Hydrologic
Unir 2060001)

Estuarine Wetlands
Nonvegetated 6,363
Emergent (Sale/Brackish) 21,053
Emergent (Oligohaline) 1,422
Deciduous Scrub-Shrub 149
Evergreen Scrub-Shrub 23
Deciduous Forested 21
Evergreen Forested 456
Dead Forested 8
Total Esruarine Wetlands 29,495

Palustrine Wetlands
Emergent (Tidal) 29
Emergent (Nontidal) 137
Mixed Emergent Forested (Nontidal) 21
Deciduous Scrub-Shrub (Tidal) 68
Deciduous Scrub-Shrub (Nontidal) 94
Evergreen Scrub-Shrub (Nontidal) 2
Mixed Deciduous Shrub-Emergent (Nontidal) 79
Deciduous Forested {Tidal) 105
Evergreen Forested {Tidal) 15
Deciduous Forested (Nontidal) 351
Evergreen Forested (Nontidal) 278
Mixed Forested (Nontidal) 134
Dead Forested/Open Water (Nontidal) 3
Open Water (Nontidal) 190
Total Palustrine Wetlands 1,506

TOTAL WETLANDS 31,001

Estuarine Waters

Salt/Brackish Waters 684,030
Oligohaline Warers 36310
Total Estuarine Waters 720,340
Riverine Tidal Waters 389
TOTAL DEEPWATER HABITATS 720,729
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Chester, Sassafras, Elk, Wye, and Miles Watersheds (U.S.G.S.

Hydrologic Unit 2060002)

Patapsco, Gunpowder, and Bush Watersheds (U.5.G.S. Hy-
drologic Unit 2060003)

Estuarine Wetlands

Nonvegetated 3,546
Emergent (Salt/Brackish) 4,791
Emergent (Oligohaline) 2,997
Deciduous Scrub-Shrub 111
Deciduous Forested 7
Evergreen Forested 2
Total Estuarine Wetlands 11,457
Palustrine Wetlands
Aquaric Bed 32
Emergent (Tidal) 660
Emergent (Nontidal) 2,044
Deciduous Scrub-Shrub (Tidal) 365
Deciduous Scrub-Shrub (Nonridal) 614
Evergreen Scrub-Shrub (Nontidal) 4
Mixed Deciduous Shrub-Emergent (Nontidal) 712
Deciduous Forested (Tidal) 979
Evergreen Forested (Tidal) 12
Deciduous Porested (Nontidal) 28,235
Evergreen Forested (Nontidal) 105
Mixed Forested (Tidal) 29
Mixed Forested (Nontidal) 1,916
Dead Forested/Open Water (Nontidal) 106
Open Water (Nontidal} 2992
Total Palustrine Wetlands 38,805
Riverine Wetlands
Tidal Flats 92
Tidal Emergent 71
Total Riverine Wetlands 163
Lacustrine Wetlands
Emergent 18
Nonvegetated 37
Total Lacustrine Wetlands 55
TOTAL WETLANDS 50,480
Estuarine Waters
Salt/Brackish Waters 52,118
Oligohaline Waters 42,554
Total Estuarine Waters 94,672
Lacustrine Waters 1,072
Riverine Tidal Waters 294
TOTAL DEEPWATER HABITATS 96,038

Estuarine Wetlands
Nonvegetated 362
Emergent (Salt/Brackish) 2,456
Emergent (Oligohaline) 4,554
Deciduous Serub-Shrub 60
Deciduo reste 26
Total Estuarine Wetlands 7,458
Palustrine Wetlands
Aquatic Bed 1
Emergent (Tidal) 124
Emergent (Nontidal) 1,966
Deciduous Scrub-Shrub (Tidal) 74
Deciduous Scrub-Shrub (Nontidal) 135
Mixed Deciduous Shrub-Emergent (Nontidal) 538
Deciduous Forested (Tidal) 639
Deciduous Forested (Nontidal) 6,534
Mixed Forested (Nontidal) 1
Dead Forested/Open Water (Nontidal) 154
Open Water (Nontidal) 1,98t
Total Palustrine Wetlands 12,147
Riverine Wetlands
Tidal Emergent 2
Nontidal 102
Total Riverine Wetlands 104
Lacustrine Wetlands
Nonvegetated 471
Emergent 413
Total Lacustrine Wetlands 884
TOTALWETLANDS 20,593
Estuarine Waters
Salt/Brackish Waters 52,041
Oligohaline Waterg 13,563
Total Estuarine Waters 65,604
Lacustrine Waters 6,249
Riverine Waters
Tidal Waters 21
Nontidal Waters 492
Total Riverine Waters 513
TOTAL DEEPWATER HABITATS 72,366
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Severn and Magothy Watersheds (U.S.G.S. Hydrologic Unit

Choptank Watershed (U.S.G.S. Hydrologic Unit 2060005)

2060004)

Estuarine Wetlands
Nonvegetated 1,414
Emergent (Salt/Brackish) 2,376
Emergent (Oligohaline) 440
Deciduous Scrub-Shrub 72
Total Estuarine Wetlands 4,302

Palustrine Wetlands
Aquatic Bed 8
Emergent (Tidal) 175
Emergent (Nontidal) 180
Deciduous Scrub-Shrub (Tidal) 148
Deciduous Scrub-Shrub (Nontidal} 91
Mixed Deciduous Shrub-Emergent (Nontidal) 146
Deciduous Forested (Tidal) 589
Evergreen Forested (Tidal) 3
Deciduous Forested (Nontidal) 5,458
Evergreen Forested (Nontidal) 5
Mixed Forested (Tidal) 23
Mixed Forested (Nontidal) 99
Dead Forested/Open Water (Nontidal) 87
Open Water {Nontidal) 493
Total Palustrine Wetlands 7,505

TOTAL WETLANDS 11,807

Estuarine Waters
Salt/Brackish Waters 87,474
Oligohaline Waters 338
Total Estuarine Waters 87,832

Lacustrine Waters 131

TOTAL DEEPWATER HABITATS 87,963

Estuarine Wetlands
Nonvegetated 5,151
Emergent (Salt/Brackish) 18,375
Emergent (Oligohaline) 5,485
Deciduous Scrub-Shrub 224
Evergreen Scrub-Shrub 95
Deciduous Forested 32
Evergreen Forested 5,685
Dead Forested 462
Total Estuarine Wetlands 35,509
Palustrine Wetlands
Aquatic Bed 1
Emergent (Tidal) 642
Emergent (Nontidal) 995
Mixed Emergent/Forested {Nontidal) 15
Deciduous Scrub-Shrub (Tidal) 505
Deciduous Scrub-Shrub (Nontidal) 268
Evergreen Scrub-Shrub (Nontidal) 174
Mixed Deciduous Shrub-Emergent (Nontidal) 481
Deciduous Forested (Tidal) 2,088
Evergreen Forested (Tidal) 725
Deciduous Forested (Nontidal) 22,914
Evergreen Forested (Nontidal) 7,651
Mixed Forested (Tidal) 18
Mixed Forested (Nontidal) 11,797
Dead Forested/Open Water (Nontidal) 120
Open Water ntidal 1,182
Total Palustrine Wetlands 49,576
Riverine Wetlands
Tidal Flats 80
Tidal Emergent 469
Total Riverine Wetlands 549
Lacustrine Nonvegetated Wetlands 21
TOTAL WETLANDS 85,655
Estuarine Waters
Salt/Brackish Warters 91,802
¢ }Iigghglige Waters 11.580
Total Estuarine Waters 103,382
Lacustrine Warers 138
Riverine Tidal Waters 876
TOTAL DEEPWATER HABITATS 104,396
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Patuxent Watershed (U.S.G.S. Hydrologic Unit 2060006)

Blackwater, Transquaking, and Chicamacomico

(U.S.G.S. Hydrologic Unit 2060007)

Watersheds

Estuarine Wetlands
Nonvegetated 119
Emergent (Salt/Brackish) 752
Emergent (Oligohaline) 4,559
Deciduous Scrub-Shrub 22
Evergreen Forested 16
Total Estuarine Wetlands 5,468
Palustrine Wetlands
Aquatic Bed 128
Emergent (Tidal) 845
Emergent (Nontidal) 1,253
Deciduous Scrub-Shrub (Tidal) 428
Deciduous Scrub-Shrub (Nontidal) 276
Evergreen Scrub-Shrub (Nontidal) 8
Mixed Deciduous Shrub-Emergent (Nontidal) 1,048
Deciduous Forested (Tidal) 1,795
Deciduous Forested (Nontidal) 20,490
Evergreen Forested (Nontidal) 9
Mixed Forested (Tidal) 3
Mixed Forested (Nontidal) 98
Dead Forested/Open Water (Nontidal) 161
Open Water (Nontidal) 1,555
Total Palustrine Wetlands 28,097
Riverine Wetlands
Tidal Emergent 178
Nontidal 8
Total Riverine Wetlands 186
Lacustrine Wetlands
Nonvegetated 183
Emergent 38
Total Lacustrine Wetlands 221
TOTAL WETLANDS 33,972
Estuarine Waters
Salt/Brackish Warers 21,597
Oligohaline Waters 9,540
Total Estuarine Waters 31,137
Lacustrine Warers 1,623
Riverine Waters
Tidal Waters 273
Nontidal Waters 236
Total Riverine Waters 509
TOTAL DEEPWATER HABITATS 33,269

Estuarine Wetlands

Nonvegetated 918
Emergent (Salt/Brackish) 57,329
Emergent (Oligohaline) 3,270
Scrub-Shrub 429
Forested 9,018
Total Estuarine Wetlands 70,964
Palustrine Wetlands
Aquatic Bed 3
Emergent (Tidal) 591
Emergent (Nontidal) 857
Mixed Emergent/Forested (Nontidal) 191
Deciduous Scrub-Shrub (Tidal) 563
Deciduous Scrub-Shrub (Nontidal) 350
Evergreen Scrub-Shrub (Nontidal) 100
Mixed Deciduous Shrub-Emergent (Nontidal}) 250
Deciduous Forested (Tidal) 4,526
Evergreen Forested (Tidal) 544
Deciduous Forested (Nontidal) 21,860
Evergreen Forested (Nontidal} 5,013
Mixed Forested (Tidal) 361
Mixed Forested {Nontidal) 11,454
Dead Forested/Open Water (Nontidal) 1
Open Water (Nontidal) 537
Total Palustrine Wetlands 47,201
Riverine Tidal Emergent Wetlands 255
Lacustrine Wetlands
Nonvegetated 93
Emergent 24
Total Lacustrine Wetlands 117
TOTAL WETLANDS 118,537
Estuarine Waters
Salt/Brackish Waters 46,694
Oligohaline Waters 1,587
Total Estuarine Waters 48,281
Lacustrine Waters 661
Riverine Waters
Tidal Waters 799
Nontidal Waters 10
Total Riverine Waters 809
TOTAL DEEPWATER HABITATS 49,751
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Nanticoke Watershed (U.S.G.S. Hydrologic Unit 2060008)

Pocomoke Watershed (U.S.G.S. Hydrologic Unit 2060009)

Estuarine Wetlands
Nonvegetated 581
Emergent (Salt/Brackish) 9,377
Emetgent (Oligohaline) 6,105
Scrub-Shrub 126
Forested 230
Total Estuarine Wetlands 16,419
Palustrine Wetlands
Emergent (Tidal) 192
Emergent (Nontidal) 501
Deciduous Scrub-Shrub (Tidal) 52
Deciduous Scrub-Shrub (Nontidal) 239
Evergreen Scrub-Shrub (Nontidal) 69
Mixed Deciduous Shrub-Emergent (Nontidal) 155
Deciduous Forested (Tidal) 5,992
Evergreen Forested (Tidal) 90
Deciduous Forested (Nontidal) 12,849
Evergreen Forested (Nontidal) 743
Mixed Forested (Tidal) 365
Mixed Forested (Nontidal) 8,171
Dead Forested/Open Water (Nontidal) 17
Open Water (Nontidal) 451
Total Palustrine Wetlands 29,886
Riverine Wetlands
Tidal Flats 47
Tidal Emergent 299
Total Riverine Wetlands 346
TOTAL WETLANDS 46,651
Estuarine Waters
Salt/Brackish Waters 12,811
Oligohaline Waters 3.671
Total Estuarine Waters 16,482
Lacustrine Waters 291
Riverine Tidal Waters 610
TOTAL DEEPWATER HABITATS 17,383

Estuarine Wetlands

Nonvegetated 3,914
Emergent (Salt/Brackish) 35,982
Emergent (Oligohaline) 1,149
Scrub-Shrub 610
Forested 606
Total Estuarine Wetlands 42,261
Palustrine Wetlands
Emergent (Tidal) 91
Emergent (Nontidal) 1,286
Deciduous Scrub-Shrub (Tidal) 31
Deciduous Scrub-Shrub (Nontidal) 678
Evergreen Scrub-Shrub (Nontidal) 214
Mixed Deciduous Shrub-Emergent (Nontidal) 119
Deciduous Forested (Tidal) 10,282
Evergreen Forested (Tidal) 833
Deciduous Forested (Nontidal) 37,534
Evergreen Forested (Nontidal) 634
Mixed Forested (Tidal) 343
Mixed Forested (Nontidal) 4,374
Dead Forested/Open Water (Nontidal) 4
Open Water (Nontidal) 576
Total Palustrine Wetlands 56,999
Riverine Tidal Emergent Wetlands 198
TOTAL WETLANDS 99,458
Estuarine Waters
Salt/Brackish Waters 33,946
Oligohaline Waters 248
Total Estuarine Waters 34,194
Lacustrine Waters 190
Riverine Waters
Tidal Waters 1,138
Nontidal Waters 26
Total Riverine Waters 1,164
TOTAL DEEPWATER HABITATS 35,548
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Chincoteague Bay Watershed (U.S.G.S. Hydrologic Unit Town Creek, North Branch Potomac, Fifteen Mile Creek,
2060010) Cacapon, and Sideling Hill Creek Watersheds (U.S.G.S.
Hydrologic Unit 2070003)

Marine Werlands 731
Palustrine Wetlands
Estuarine Wetlands Emergent (Nontidal) 11
Nonvegerated 1,086 Deciduous Scrub-Shrub (Nontidal) 16
Emergent 16,539 Mixed Deciduous Shrub-Emergent (Nontidal) 2
Scrub-Shrub 334 Deciduous Forested (Nontidal) 66
Total Estuarine Wetlands 17,959 Dead Forested/Open Water {(Nontidal) 11
O Warer {(Nontidal 95
Palustrine Wetlands Total Palustrine Wetlands 201
Emergent (Nontidal) 430
Deciduous Scrub-Shrub (Nontidal) 129 Riverine Nontidal Wetlands 5
Evergreen Scrub-Shrub (Nontidal) . 21 TOTAL WETLANDS 206
Mixed Deciduous Shrub-Emergent (Nontidal) 20
Deciduous Forested (Tidal) 9
Deciduous Forested (Nontidal) 4,584
}3_ erg(;e;n For, i:t(e;i: (N?(;:li}da‘[) ;(8;2 Riverine Warers 1439
ixed Forested (Nonti
Dead Forested/Open Water (Nonridal) 2 TOTAL DEEPWATER ITATS 1,439
Open Water (Nontidal) 375
Total Palustrine Wedlands 6,121
TOTAL WETLANDS 24,811
Estuarine Waters 70,757
Lacustrine Waters 129 Antietam, Conococheague, and Licking Creek Watersheds
1ne
US.GS. H logic Unit 2070004
TOTAL DEEPWATER HABITATS 70,886 ( ydrologic Unit 2070004)
Palustrine Wetlands
Aquaric Bed 1
Savage, Wills, and North Branch Potomac Watersheds grnf:.;gent (Isongdsa}? b (Nontids]) 5;{
S.GS. . . 5 eciduous Scrub-Shru onti 6
USGS Hydrologic Unic 2070002) Mixed Deciduous Shrub Emergent (Nontidal) 46
Palustrine Wetlands Deciduous Forested (Nontidal) 826
Emergent (Nontidal) 241 Dead Forested/Open Water (Nontidal) 1
Deciduous Scrub-Shrub (Nontidal) 293 Open Water (Nontidal) 413
Mixed Deciduous Shrub-Emergent (Nontidal} 197 Total Palustrine Wetlands 1,870
Deciduous Forested (Nontidal) 293 o .
Evergreen Forested (Nontidal) 75 Riverine Nontidal Wedlands 5
Mixed Forested (Nontidal) 145 TOTAL WETLANDS 1,875
Dead Forested/Open Water (Nontidal) 1
Open Water Nontidal) 320
Total Palustrine Wetlands 1,565
Lacustrine Waters 357
Riverine Nontidal Wetlands 9
Riverine Waters 5,434
Lacustrine Nonvegetated Wetlands 3 TOTAL DEEPWATER HABITATS 5,791
TOTALWETLANDS 1,577
Lacustrine Waters 935
Riverine Waters 1,355
TOTAL DEEPWATER HABITATS 2,290
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Catoctin and Seneca Watersheds (U.S.G.S. Hydrologic Unit Anacostia, Rock Creek, Mattawoman Creek, Piscataway
2070008) Creek, Port Tobacco Creek, Paint Branch, and Indian Creek
Watersheds (U.S.G.S. Hydrologic Unit 2070010)

Palustrine Wetlands
Emergent (Nontidal) 1,305 Estuarine Nonvegetated Wetlands 2
Deciduous Scrub-Shrub (Nontidal) 213
Mixed Deciduous Shrub-Emergent (Nontidal) 449 Palustrine Wetlands
Deciduous Forested (Nontidal) 5,885 Aquaric Bed 6
Mixed Forested (Nontidal) 2 Emergent (Tidal) 199
Dead Forested/Open Water (Nontidal) 110 Emergent (Nontidal) 370
Open Water (Nontidal) 713 Deciduous Scrub-Shrub (Tidal) 61
Total Palustrine Wetlands 8,677 Deciduous Scrub-Shrub (Nontidal) 114
Mixed Deciduous Shrub-Emergent (Nontidal) 285
Riverine Nontidal Wetlands 49 Deciduous Forested (Tidal) 367
Deciduous Forested (Nontidal) 4,913
Lacustrine Wetlands Mixed Forested (Nontidal} 22
Nonvegerated 2 Dead Forested/Open Water (Nontidal) 21
Emergent 14 Open Water (Nontidal 490
Total Lacustrine Wetlands 23 Total Palustrine Wetlands 6,848
TOTAL WETLANDS 8,749
Riverine Wetlands
Tidal Flats 22
Tidal Emergent 126
Lacustrine Waters 833 Nontidal 25
Total Riverine Wetlands 173
Riverine Warers 6,912
TOTAL DEEPWATER HABITATS 7’74 35 Lacustrine Nonvcgetated Wetlands 9
TOTAL WETLANDS 7,032
Monocacy Watershed (U.S.G.S. Hydrologic Unit 2070009) Estuarine Oligohaline Waters 7.092
Palustrine Wetlands Lacustrine Waters 293
Aquartic Bed 339
Emergent (Nontidal) 2,384 Riverine Waters
Deciduous Scrub-Shrub (Nontidal) 157 Tidal Waters 10,135
Mixed Deciduous Shrub-Emergent (Nontidal) 408 Nonridal Waters 14
Deciduous Forested (Nontidal) 3,944 Total Riverine Waters 10,149
Mixed Forested (Nontidal) 5
Dead Forested/Open Water (Nontidal) 7 TOTAL DEEPWATER HABITATS 17,534
Qpen Water (Nontidal) 1.086
Total Palustrine Wetlands 8,330
Riverine Nontidal Wetlands 11
Lacustrine Wetlands
Emergent 37
Nonvegetated 12
Total Lacustrine Wetlands 49
TOTAL WETLANDS 8,390
Lacustrine Waters 218
Riverine Waters 1,472
TOTAL DEEPWATER HABITATS 1,690
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Youghiogheny and Casselman Watersheds (U.S.G.S. Hydro- Wicomice, St. Marys, and Lower Potomac Watersheds

logic Unit 5020006) (U.S.G.S. Hydrologic Unit 2070011)
Palustrine Wetlands Estuarine Wetlands
Emergent (Nontidal) 1,245 Nonvegetated 2,914
Deciduous Scrub-Shrub (Nontidal) 1,530 Emergent (Salt/Brackish) 3,107
Evergreen Scrub-Shrub (Nontidal) 4 Emergent (Oligohaline} 3,489
Mixed Deciduous Shrub-Emergent (Nontidal) 949 Scrub-Shrub 237
Deciduous Forested (Nontidal} 916 orested 152
Evergreen Forested (Nontidal) 415 Total Estuarine Wetlands 9,899
Mixed Forested (Nontidal) 377
Dead Forested/Open Water (Nontidal) 10 Palustrine Wetlands
Open Water (Nontidal) 511 Aquatic Bed 7
Total Palustrine Wetlands 5,957 Emergent (Tidal) 150
Emergent (Nontidal) 733
Lacustrine Nonvegetated Wetlands 7 Mixed Emergent/Forested (Nontidal) 13
TOTAL WETLANDS 5,964 Deciduous Scrub-Shrub (Tidal) 173
Deciduous Scrub-Shrub (Nontidal) 284
Evergreen Scrub-Shrub (Nontidal) 7
Mixed Deciduous Shrub-Emergent (Nontidal) 412
Lacustrine Warers 4,535 Deciduous Forested (Tidal) 1,420
Evergreen Forested (Tidal) 95
Riverine Waters 536 Deciduous Forested (Nontidal) 24,356
: Evergreen Forested (Nontidal) 171
TOTAL DEEPWATER HABITATS 5,071 Mixed Forested (Tidal) 35
Mixed Forested (Nontidal) 858
Dead Forested/Open Water (Nontidal) 346
Open er (Nontidal 1,130
Total Palustrine Wetlands 30,210
Lacustrine Nonvegerated Wetlands 25
TOTAL WETLANDS 40,134
Estuarine Waters
Salt/Brackish Waters 218,872
Oligohg[ing Waters 37.603
Total Estuarine Waters 256,475
Lacustrine Waters 388
TOTAL DEEPWATER HABITATS 256,863
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Summary

he NWT Project has completed an inventory of

Maryland’s wetlands using aerial photointerpretation
methods. Detailed wetland maps and a digital wetland map
database have been produced for the entire state. Roughly
600,000 acres of wetland and 1.6 million acres of deepwater
habitat were inventoried in Maryland. Thus, about 9.5 percent
of the state is represented by wetland. About 94 percent of
the state’s wetlands are found on the Coastal Plain—
Maryland’s Eastern Shore. Dorchester County alone
accounted for 28 percent of the state’s wetlands.
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CHAPTER 4.

Wetland Formation and Hydrology

Introduction

‘x J etlands are usually found in depressions, along

the shores of waterbodies such as lakes, rivers,
ponds, and estuaries, and on broad flats with poor drainage,
and at the toes of slopes. Some wetlands occur on the slopes
themselves where they are associated with groundwater
seepage (springs) or with surface water drainageways.
Historical events and present hydrologic conditions have acted
in concert to create and maintain a diversity of wetlands in
Maryland. Human activities have recently become more
important to wetland formation and hydrology. Rising sea
level attributed to global warming may have serious
impacts on coastal wetlands and adjacent lowlands. This
chapter is a generalized overview of wetland formation and
hydrology processes as they relate to Maryland. It is,
therefore, not a comprehensive treatment of these complex
subjects. General differences between Maryland’s inland
and coastal wetlands in terms of their formation and
hydrology are presented. References have been cited for
more detailed descriptions. An excellent recent review of
wetland formation processes is found in Mausbach and
Richardson {1994), while Stone and Stone (1994) provide
a good overview of the relationship between wetlands and
groundwater for the average citizen.

Wetland Formation

M any events have led to the creation of wetlands
throughout Maryland. The formation of floodplains
along major rivers was responsible for the establishment of
many wetlands. The Eastern Shore possesses the majority of
the state’s wetlands. Current events, such as rising sea level
and erosion and accretion processes, continue to build, shape,
and even destroy wetlands. Construction of ponds, impound-
ments, and reservoirs also may create wetlands, but often
involve wetland destruction as well.

Nontidal Wetland Formation

Nontidal wetlands form in low, flat or depressional places
and in areas of groundwater discharge, such as seepage slopes
and toes of slopes. Winter (1988) cites two chief factors
responsible for wetland formation: (1) topographic controls

and (2) geologic controls. The former include depressions,
broad flats, and discontinuities in the slope of the warer table
and of the land surface (e.g., groundwater seepage or surface
breakouts of the water table). Geologic controls result from
subsurface stratigraphy, with soil stratigraphy and the
stratigraphy of the geologic deposits being most important.
Geologic deposits are particularly important in creating
wetlands on slopes. They include thin sotls over shallow
bedrock, rock strata with permeable layers overlying
impermeable rocks, intrusive rock layer in permeable rock,
and geologic faults where impermeable layers lie downslope
of confined permeable rocks (Stone and Stone 1994).
Topographic position combined with cerrain soils and
underlying geology operate to promote wetland formation.
Proximity to existing waterbodies (e.g., rivers and lakes) is
also important for the establishment of wetlands dependent
on surface water.

Many wetlands have formed on floodplains (areas of
accretion—sediment build-up) along most rivers and large
streams in the state (Figure 4-1). They are the principal
wetland type on the Western Shore and in the Piedmont. On
the Western Shore, extensive floodplain wetlands occur along
the Patuxent River, Mattawoman Creek, Zekiah Swamp Run,
and Piscataway Creek. These wetlands are also commonalong
the Potomac River and its tributaries in Montgomery County.
Floodplain forested wetlands are also typical of the major
watercourses on the Eastern Shore, such as the Pocomoke
and Nanticoke Rivers, Marshyhope Creek, and tributaries of
the Choptank and Chester Rivers, in particular. In mature
floodplains, wetlands are found on the inner floodplain
terrace behind the natural levees. The levees are composed of
coarser materials and are better drained than the inner
floodplain that is composed of silts and clays and generally
has poor drainage. Early stages of floodplain development
are characterized by extensive marshes bordering streams,
while later stages develop as sedimentation increases
wetland surface elevations to levels favoring the
establishment of shrub and forested wetlands (Nichols 1915).
Some floodplain marshes and meadows may persist due to
cither extended flooding periods that preclude the
establishment of tree species or periodic mowing or grazing.
Braided streams occur in areas of accretion. More sediment
enters these streams than they can carry (Mausbach and
Richardson 1994). Floodplains formed along these streams
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Figure 4-1. Extensive wetlands have formed along many of Maryland’s rivers. The most extensive floodplain swamps are along rivers on
the Eastern Shore.

are frequently flooded as the channel water often moves out
of the shallow streambeds.

The relatively flat terrain of the lower Coastal Plain has
favored the establishment of extensive nontidal wetlands on
the Eastern Shore and to a much lesser extent on small
portions of the Western Shore (e.g., Shady Side). This
physiographic region is characterized by broad flats (called
interstream divides or interfluves) between streams. These flats
often have poor drainage, since drainage outlets do not exist
or are poorly defined. The majority of nontidal wetlands
on the Coastal Plain in the eastern United States may be
associated with this landscape. The presence of clayey soils,
either in the upper part of the soil or as a confining layer
below, also enhances wetland formation. The clays restrict

percolation causing water to saturate the soil for extended
periods and even to pond on the land surface for variable
periods in places. On this landscape, areas near streams tend
to be better drained, due to greater slopes that facilitate runoff
and drainage. The broad flats dominated by forested wetlands
commonly called “flatwoods” are, therefore, often surrounded
by upland.

On the Eastern Shore, a rather unique type of wetland
has developed that has been given various names: potholes,
Carolina bays, Delmarva bays, whale wallows and Maryland
basins (Stolt 1986). These wetlands are circular to elliptic
depressions with distinct sandy rims, although they may also
be irregularly shaped. These potholes or bays are most
abundant in Caroline and Queen Annes Counties, but can
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Figure 4-2. Hundreds of small pothole-like depressional wetands pockmark the landscape in Caroline and Queen Annes Counties near
the Maryland-Delaware border. These wetdands are called by various names including Delmarva bays, Carolina bays, and

potholes.

be found throughout the Eastern Shore.They are
particularly concentrated in the region from Millingron to
Goldsboro (Figure 4-2). These wetlands have been estimarted
to be 16-21,000 years old. Theories of their origin are
numerous and include: (1) artesian springs, (2) meteorites,
(3) coastal processes (segmented lagoon closure), (4) shallow
waterbodies in dune fields or interfluves, (5) periglacial frost
basins, and (6) fish spawning areas. During the “Ice Age”
that ended 10-18,000 years ago, the Delmarva Peninsula

was tundra {taiga) with pine barrens and peat bogs being the
major plant communities (Sirkin ez 4/, 1977). Since this time,
the “bays” or pothole depressions have filled in with organic
matter and fine-textured silts. The latter materials were
probably wind-borne loess from the Susquehanna River
and Chesapeake Bay area. Stolt (1986) believes that some
of the potholes or bays were wet depressions or paleo-
depressions prior to evolving into “bays.” They originated
as either wer spots in interdunal areas or as blowouts in
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sandy barrens. Wind and wave-generated processes have
acted upon these depressions to give them their present-
day shape and character.

According to Fenwick and Boone (1984), most peat-
dominated wetlands in western Maryland have formed at or
near the headwaters of streams. Some peatlands, such as the
Glades in Garrett County, may be so extensive as to form the
headwaters for two or more streams.

Historically, the activities of beaver were instrumental in
creating wetlands. By constructing dams, beaver blocked
drainages, causing water levels to rise and flood existing
wetlands as well as adjacent low-lying uplands. Increased
flooding killed the existing vegetation and allowed more flood-
tolerant wetland plants to become established and hydric soils
to develop on former uplands. Beaver were extirpated by
trapping in the 1700s and 1800s. Reintroductions have led to
anincrease in beaver populations and their influence on wetlands
since the 1930s (Fenwick and Boone 1984). Beaver activity is
particularly widespread in Garrett County, where emergent
wetlands were created and are being maintained by beaver.

Human activities have become increasingly important in
wetland creation. Construction of farm ponds, sedimen-
tation/detention ponds, shallow water impoundments,
recreational ponds and lakes, and reservoirs may
unintentionally create vegetated wetlands to some extent,
although natural wetlands may be altered or destroyed by
these projects. As farm ponds mature, they may become silted
in and overgrown with wetland vegetation including aquatic
plants and emergent (herbaceous) plants. Shrub and
forested wetlands may eventually become established in man-
made basins as wetland surfaces rise due to increased
sedimentation and accumulation of organic material. Wetland
vegetation may also develop along the shorelines of the larger
man-made waterbodies (e.g., reservoirs and impound-
ments). Unfortunately, water levels in reservoirs are usually
unstable, being subjected to drastic drawdowns in summer. This
leaves many acres of exposed shores unsuitable for establishment
of a viable wetland plant community. A host of annual herbs
may, however, colonize such sites. More stable water levels would,
however, promote formation of wetlands dominated by perennial
herbaceous and woody species along shorelines. Wetlands have
been unintentionally created in some areas by highways and
roads that directly block former drainageways or that have
undersized culverts causing a rise in local water levels. In other
cases, wetlands may be purposely created to mitigate unavoidable
losses of natural wetlands by various construction projects or to
create waterfow] habitat. The U.S. Fish and Wildlife
Service and the State of Maryland have initiated programs to
restore lost or altered wetlands in Maryland.

Tidal Wetland Formation

Coastal wetlands are dominant features along Maryland’s
tidal shorelines. They have formed much differently than the
nontidal wetlands. During the “Ice Age” that occurred more
than 15,000 years ago, much of the world’s ocean waters were
stored in the form of glacial ice. At that time, sea level was as
much as 425 feet lower than present levels (Wolfe 1977). As
the glaciers melted (deglaciation), water was released back
into the oceans, thereby raising sea levels. As sea level rose,
batrier islands migrated landward and river valleys were
submerged. Coastal marshes behind these barrier islands were
submerged along with other low-lying areas, but other coastal
wetlands eventually reformed behind the barrier islands when
they finally stabilized about 3,000 to 4,000 years ago (Griffin
and Rabenhorst 1989).

Most of Maryland’s coastal marshes have developed along
tidal rivers and estuarine embayments (Figure 4-3). Along
Chesapeake Bay and various coastal rivers, such as the
Choptank, Chester, Patuxent, Potomac, and Nanticoke Rivers,
coastal wetlands have formed in areas of sedimentation.
Sediments are transported by rivers and streams flowing
seaward as well as by inflowing ocean cutrents. When the
river meets the sea, sediments begin to settle out of suspension
forming deltas and bars at the river’s mouth and intertidal
flats in protected areas. Sedimentation also takes place further
upstream when tidal currents slow, as during slack water
periods. The rate and extent of sedimentation depend on
the original size and age of the estuary, present erosion rate
upstream, and deposition by the river and marine tides
and currents (Reid 1961). Initially, mud and silt are
deposited to form tidal flats in shallow areas. As elevations
exceed mean sea level, smooth cordgrass (Spartina
alterniflora), spatterdock (Nuphar luteum), or other plants
(depending on salinities) become established, forming the low
or regularly flooded marsh. The presence of this vegetation
further slows the velocity of flooding waters, causing more
sedimentation. Marsh vegetation also produces organic matter
that is incorporated into the soil, forming organic soils
(sulfihemists) in areas of highest accumulation. Marsh
accretion rates in Maryland's Chesapeake Bay marshes were
found to range between 0.14 and 0.3 inches per year (Griffin
and Rabenhorst 1989). The marshes they studied appeared
to be keeping pace with rising sea level. Sediments continue
to build up to a level where erosion and deposition are in
relative equilibrium. The high or irregularly flooded salt marsh
begins to form where the substrate rises above the mean high
water mark. For coastal wetlands, there are certain periods of
rapid or heavier sedimentation. For example, the clearing of
forests and creation of farmland significantly increases the
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tributaries.

48



amount of potentially erodable soil in a watershed. Brush
(1989) reported thar land clearing since the colonial period
has been responsible for releasing much sediment into
Chesapeake Bay, leading to the development and rapid
expansion of tidal marshes. This situation has also been
reported for tidal marshes along the Delaware River (Orson
et al. 1990). Rising sea level, severe storms, and long-term
shifts in regional climates may significantly affect the amount
of sediment available for tidal marsh formation and

maintenance.,

Chesapeake Bay is a classic example of a “drowned” river
valley, and it is the largest such area in the United States.
Coastal wetlands have formed along the Bay itself, since the
Bay is protected from the full force of the Adantic QOcean.
Other coastal wetlands in Maryland have formed behind
Assateague and Fenwick Islands which protect Chincoteague
and Assawoman Bays from ocean forces,

Tidal marshes are still forming along the Maryland coast
in areas of accretion. In addition to natural formation, man

is helping re-establish tidal marshes through the use of dredged
material from navigation projects in several areas, Sandy
material has been used to restore/create a 7-acre smooth
cordgrass-salt hay grass tidal marsh at Eastern Neck National
Wildlife Refuge in Kent County. This project and others like
it provide shoreline protection for eroding marshes and
uplands and create wildlife habitat, while finding a productive
use of dredged material from channel maintenance projects
(Figure 4-4). Other wetland restoration/creation projects
include a 50-acre site at Barren Island National Wildlife
Refuge (Dorchester County), 800 acres at Poplar Island
(Talbot County), a site at Bodkin Island (Queen Annes
County), and a 7-acre site at Smith Island (Somerset County)
(John Gill, pers. comm.). The State of Maryland encourages
tidal marsh creation for shoreline stabilization in lieu of
building structures like bulkheads and rip-rap.

Rising sea level has recently transformed former nontidal
freshwater wetlands and low-lying uplands into coastal
marshes. Former agricultural fields cultivated before the Civil
War are now covered by 10 inches of salt marsh peat

Figure 4-4. Estuarine wetland constructed on dredged material. (John Gill photo)

49



(Darmody 1975). Examples of salt marsh transgression are
widespread on the lower Eastern Shore, where salt marsh
vegetation can be found beneath loblolly pines. These
“estuarine forests” represent former pine flarwoods that are
now subject to periodic tidal flooding. Further evidence of
submergence of low-lying areas may be found in coastal
marshes where dead snags of loblolly pines and buried
Atlantic white cedar stumps may be present. There are
many examples of the former on the bayside of the lower
Eastern Shore, e.g., at Blackwater National Wildlife
Refuge (Dorchester County) and at the Monie Bay
Estuarine Reserve {Somerset County).

Today, sea level continues to rise along the U.S. coastline
at average rates between four and ten inches per century, with
local variations (Hicks ef al. 1983). The “greenhouse effect”
and projected global warming could lead to further melting
of polar ice in Greenland and the Antarctic and of mountain
glaciers. This, coupled with coastal subsidence, could raise
sea levels 3.0 to 5.7 feet (3.7 feet most likely) by the year
2100 (Titus and Seidel 1986). Such an increase would have
profound effects on Maryland’s coastal wetlands as well as
other low-lying areas in the coastal zone.

Wetland Hydrology

he presence of water from stream or lake flooding, sur-

face water runoff, groundwater discharge, or tides is the
driving force creating and maintaining wetlands. Hydrology
determines the nature of the soils and the types of plants and
animals living in wetlands. An accurate assessment of
hydrology requires extensive knowledge of the frequency and
duration of flooding, water table fluctuations, and ground
water relationships. This information can only be gained
through intensive and long-term studies. There are, however,
ways to recognize broad differences in wetland hydrology or
water regime. At certain times of the year, such as in winter,
during spring floods, or at high tides in coastal areas, hydrology
is apparent, since water is on the surface or soils are saturated
to the surface in many wetlands. Yet, for much of the year,
such obvious evidence is lacking in most wetlands. At these
times, less conspicuous signs of flooding may be observed,
including: (1) water marks on vegetation, (2) water-
transported debris on plants or collected around their bases,
and (3) water-stained leaves on the ground (Tiner 1988).
These and other signs, such as wetland vegetation, help us
recognize hydrologic differences between wetlands and help

Table 4-1.  Tidal ranges of mean and spring tides and mean tide level at various locations in Maryland. (U.S. Department of Commerce

1987)
Mean Tide Spring Tide Mean Tide
Location Range (fr) Range (ft} Level (ft)
Arlantic Ocean at Ocean City (Fishing Pier) 3.5 4.2 1.7
Iste of Wight Bay at Ocean Ciry 22 2.7 1.1
Chincoteague Bay at Public Landing 0.4 0.5 0.2
Pocomoke River at Shellrown 2.4 2.9 1.2
Pocomoke River at Pocomoke Ciry 1.6 2.0 0.8
Wicomico River at Salisbury 3.0 3.6 LS5
Nanticoke River at Vienna 2.2 2.6 1.1
Choptank River at Cambridge 1.6 1.7 0.8
Choprank River at Greensboro 2.5 2.9 1.2
Chester River at Love Point 1.1 1.3 0.6
Chester River at Millingron 2.0 2.3 1.0
Elk River ac Town Point Wharf 2.1 2.4 1.0
Susquehanna River at Havre de Grace 1.8 1.9 0.9
Patapsco River at Fort McHenry 1.1 1.3 0.6
Severn River at Cedar Point 0.7 0.8 0.4
Paruxent River at Solomons Island 1.2 1.3 0.6
Patuxent River at Benedict 1.6 1.9 0.8
Paruxent River at Nottingham 25 29 1.2
Patuxent River at Hills Bridge 2.4 2.8 1.2
Mattawoman Creek at Decp Point 1.6 1.8 0.8
Potomac River at Piney Point 1.4 1.6 0.7
Potomac River at Indian Head 1.8 2.0 0.9
Potomac River at Washington, D.C. 28 3.0 1.4
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Figure 4-5. Hydrology of a tidal wetland, showing different zones of flooding. The regulatly flooded zone is flooded ar least once daily by
the tides, while the irregularly flooded zone is flooded less often.

separate wetlands from uplands in spite of an apparent lack
of water during much of the growing season (Federal
Interagency Committee for Wetland Delineation 1989).

The Service’s wetland classification system (Cowardin ez
al. 1979) includes water regime modifiers to describe
hydrologic characteristics. Two groups of water regimes are
identified: (1) tidal and (2) nontidal. Tidal water regimes
are driven by oceanic tides, while nontidal regimes are
largely influenced by surface water runoff and
groundwater discharge.

Tidal Wetland Hydrology

In coastal areas, ocean-driven rides are the dominant
hydrologic force affecting wetlands. Along the Atlantic coast,
tides are semidiurnal and symmetrical with a period of 12
hours and 25 minutes. In other words, there are roughly two
high tides and two low tides each day. Since the tides are
largely controlled by the position of the moon relative to the
sun, the highest and lowest tides (i.., “spring tides”) usually
occur during full and new moons. Coastal storms can also
cause extreme high and low tides. These storm tides may flood
low-lying uplands adjacent to coastal wetlands. Prolonged
periods of strong winds can have a great impact on the normal
tidal range in large coastal bays. Table 4-1 shows examples of
varying tidal ranges along the Maryland coast.

In coastal wetlands, differences in hydrology {tidal
flooding) create two readily identifiable zones: (1) regularly
flooded zone and (2) irregularly flooded zone (Figure 4-5).
The regularly flooded zone is alternately flooded and exposed
at least once daily by the tides. It includes both the “low marsh”

and intertidal mud and sand flats which are typically flooded
and exposed twice a day. Above the regularly flooded zone,
the marsh is less frequently flooded (less than once a day) by
the tides. This irregularly flooded zone or “high marsh” is
exposed to the air for variable periods. The majority of this
zone is usually flooded only for brief periods, being flooded
mainly during spring and storm tides. The upper margins of
the high marsh may be flooded only during storm tides which
are more frequent in winter.

Table 4-2.  Examples of plant indicators of the predominant
tidal regimes for Maryland’s estuarine wetlands.
These species are generally good indicators of tidal
flooding regimes.

Water Regime Indicaror Plants

Regularly Flooded  Smooth Cordgrass—tall form (Spartina
alterniflora)
Spatterdock (Nuphar luteum)
Pickerelweed (Pontederia cordata)
Arrow Atum (Peltandra virginica)
Soft-stemmed Bulrush (Scirpus validus)

Irregularly Flooded  Salt Hay Grass (Spartina patens)
Sale Grass (Distichlis spicata)
Smooth Cordgrass-short form
(S. alterniflora)
Black Needlerush (Juncus roemerianus)
Big Cotdgrass (Spartina cynosuroides)
Switchgrass (Panicum virgatum)
Olney Three-square (Scirpus americanus)
High-tide Bush (fva frutescens)
Groundsel-bush (Baccharis halimifolia)
Wax Myrtle (Myrica cerifera)
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Estuarine plants have adapted to these differences in
hydrology (Adams 1963; Nixon 1982) and certain plants are
good indicators of different water regimes (Table 4-2). The
tall form of smooth cordgrass (Spartina alterniflora) has been
shown to be a reliable indicator of the low marsh or the
landward extent of mean high tide (Kennard er 4/ 1983).

Nontidal Wetland Hydrology

Beyond the influence of the tides, two hydrologic forces
regulate water levels or soil saturation in wetlands: (1) surface
water runoff and (2) groundwater discharge. Surface water
runs off from the land and either collects in depressional
wetlands or enters rivers and lakes during snowmelt or rainfall
periods and for some time after. Elevated river levels may
cause water to overflow into adjacent floodplains (Figure 4-6).
Groundwater discharges into depressional wetlands when
directly connected to the water table or into sloping wetlands
in “spring” or “seepage” areas (Figure 4-7). An individual
wetland may exist due to surface water runoff or groundwater
discharge or both sources. Figures 4-8 through 4-11 show
the general patterns of groundwater flow in several regions of
Maryland. The role of hydrology in maintaining freshwater
wetlands is discussed by Gosselink and Turner (1978).

Freshwater rivers and streams usually experience greatest
flooding in winter and early spring, with maximum flooding
usually occurring in March and April. Major flooding is
frequently associated with frozen soil, snowmelt (in certain
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watersheds), and/or heavy rains. Inundation of floodplain
wetlands may result more from the overflow of backwater
streams rather than from overbanking flooding from the
mainstem river (Buchholz 1981}. Backwater stream levees are
lower in elevation and are easily breached by rising waters.
Minor drainage within the floodplain may, therefore,
significantly affect flooding and drainage patterns.

Water tables fluctuate markedly during the year in most
nontidal wetlands (Figure 4-12). From winter to mid-spring,
the water table is ar or near the surface in most wetlands and
water may pond or flood the wetland surface in places for
variable periods. From late fall to spring, water availability
exceeds water losses through evapotranspiration due to
decreased plant activity and low air temperatures. With
increasing air temperature and initiation of plant growth (e.g.,
leaf-our) in May and June, the water table usually begins to
drop, reaching its low point between late August and October.
Longer days, increasing air temperatures, increasing
evapotranspiration, and other factors are responsible for the
consistent lowering of the water table from spring through
summer. With lower temperatures from late fall through
winter, water from precipitation accumulates causing water
tables to rise in the soil until spring. This cycle is generally
repeated from year to year, with variations due to rainfall
amounts and seasonal distribution. Fanning and Reybold
{1968) found that poorly drained soils (Elkton, Othello, and
Fallsington) on the Eastern Shore followed this pattern. For
these soils, the water table was at or near the surface from

Precipitation

Evapotranspiration

Lake or
River Flood
Water Level

Figure 4-6. Hydrology of surface water wetlands. (Redrawn from Novitski 1982)
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mid-winter through early spring, while from summer to late
fall, the water tables remained at or below the 5-foot depth.

Standing water may be present in depressional, floodplain,
or lakeshore wetlands for variable periods during the growing
season. When flooding or ponding is brief (usually two weeks
or less), the wetland is considered temporatily flooded. These
wetlands may be flooded for a week or less during spring,
with saturated soil conditions lasting somewhar longer. The
duration of these conditions is probably related to soil texture
and stratigraphy. Duting the summer, the water table may
drop to three feet or more below the surface in these wetlands.
This situation is prevalent along floodplains throughout the
state and on interstream divides on the Eastern Shore.
Flooding for longer periods is described by three common
water regimes: (1) seasonally flooded, (2) semipermanently
flooded, and (3) permanently flooded (Cowardin ez4Z 1979).
A seasonally flooded wetland typically has standing water
visible for more than two weeks during the growing scason,
but usually by summer, such water is absent. When not
flooded, however, the water table remains within 1.5 feet of
the surface for significant periods in the wetter of the seasonally
flooded wetlands. A semipermanently flooded wetland
remains flooded throughout the growing season in most years.
Only during dry periods {e.g., droughts) does the surface of
these wetlands become exposed to air, yet, even then, the water
table typically occurs at or very near the surface. The wettest
wetlands are permanently flooded and they include open
waterbodies where depth is less than 6.6 feet, e.g., ponds and

Precipitation
4} Evapotranspiration

Overland
Flow

shallow portions of lakes, rivers, and streams. These shallow
open water wetlands often support aquatic bed vegetation,
with emergent vegetation occurring along the periodically
flooded shorelines or in very shallow water.

Some types of wetlands are almost entirely influenced by
groundwater discharge or near surface water flow. Many of
these wetlands occur in central and western Maryland on
considerable slopes in association with springs (i.e., points of
active groundwater discharge), which are commonly called
“seeps.” Their soils may be saturated to the surface for much
of the growing season, while others are saturared during the
spring and the non-growing season (seasonal seeps). The water
regime is, therefore, classified as saturared. Other saturated
wetlands include “bogs” where former deepwater basins have
become completely filled in naturally by decayed plant
material and are now colonized by wetland herbs and/or
woody plants. In these situations, the otganic soil is virtually
continuously saturated. On the Eastern Shore, many wetlands
exist due to seasonal high water tables from mid-winter
through early spring. They are never inundated or have surface
water ponding only in low spots. These wetlands are mapped
as saturated types, but the hydrology is best described as
“seasonally saturated,” since saturation has marked seasonal
periodicity. (Note: Many wetlands mapped as temporarily
flooded include considerable acreage of these seasonally
saturated types, but many of these wetlands do not appear on
the original N'WI maps for the lower Eastern Shore because
they were difficult to photointerpret.)
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Figure 4-7. Hydrology of groundwater wedands. (Redrawn from Novitski 1982)

53



Estuarine Fotested Estuarine Palustrine Farmed Farmed Delmarva
Bay EW  Upland ‘V?%%%nd' Farmed Upland Wetland (PW)  Upland ch:md Upland kDB ‘ Upland  Bay (DB)

W

Vertical scale greatly exaggerated.

—— Direction of groundwater flow & Shrub vegetation ¥ ¥ ¥ Farm crops

- ~ = - Average annual watertable Wb Emergent (herbaceous) g}% Submerged aquatic

vegetation vegetation
<= - - Water table near Delmarva Bays & &

in wet season " Trees ¥/777) Organic deposits

----------------- Water table near Delmarva Bays
in dry season

Figure 4-8. Generalized patterns of groundwater flow on the Lower Coastal Plain (Eastern Shore). (Redrawn from illustration by Martha
Hayes, U.S. Geological Survey)

The acreage of Maryland’s nontidal wetlands arranged by Table 4-3.  The extent of Maryland’s nontidal palustrine
water regime is given in Table 4-3. The temporarily flooded wetlands grouped by water regime.
wetland type (which includes many seasonally saturated
wetlands) is most common. Common indicator plants of Water Regime Wetland Acreage
nonti‘d.al water regimes are presented ix} Table 4»4'. Hydrologif: Temporarily Flooded 185,014
conditions, e.g., water table fluctuation, flooding, and soil Saturated 712
saturation, for each of Maryland’s hydric soils are summarized Intermittently Flooded 3,684
in the following chapter. Seasonally Flooded 68,747
Seasonally Flooded/Saturated 26,964
For more detailed information on wetland hydrology, the Semipermanently Flooded 4,125
reader is referred ro the sources listed in the References that Perfnaf‘e“dy Flooded 13,478
Anificial 1,206

follow. Some of the most current information can be found
in Kusler and Brooks (1988), Novitski (1989), and Stone
and Stone (1994).
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Figure 4-9. Generalized patterns of groundwater flow on the Upper Coastal Plain (Western Shore). (Redrawn from illustration by Martha
Hayes, U.S. Geological Survey)
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Figure 4-10. Generalized groundwater flow partterns in central Maryland. (Redrawn from illustration by Martha Hayes, U.S. Geological Survey)

55



Upland Seasonally Flooded Upl Temporarily Seasonally
T pran Wetland pland Flooded Werdand Flooded Wedand

T T Seepage Wetland
O N {seasonal)

Spring-fed
__ Werdand

Seepage
Wetland

BN Spring-fed
D Wetl%nd

Vertical scale greatly exaggerated.

Figure 4-11. Generalized patterns of groundwater flow in the Appalachian Plateaus (western Maryland), (Redrawn from illustration by
Martha Hayes, U.S. Geological Survey)
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Figure 4-12. Example of water table fluctuations in a seasonally flooded wetland (adapted from Lyford 1964). In general, the water table is
at ot near the surface through winter and early spring, drops markedly through summer, and rises through fall. The water
table Auctuates seasonally, annually, and even daily.
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Table 4-4.  Examples of plants that may be useful indicators of certain nontidal water regimes.
Water Regime Indicator Plants Water Regime Indicator Plants
Permanently Flooded Spatterdock (Nuphar luteum) Seasonally Flooded Common Winterberry {lex verticillata)
Whice Water Lily (Nymphaea odorata) (continued) Virginia Sweet-spires ([tea virginica)
Water-milfoils (Myriophyllum spp.) vaeet B_ay {(Magnolia .ﬂiigim'amz)
Coontail (Cerataphyllum demersum) River Bll:Ch (Bt’tultf ntgra)
Bushy Pondweeds (Najas spp.) Black Wluovj/ {Satix nigra) ‘
Pondweeds (Potamogeton spp.) Atlz;;mtic White Cedar (Chamaecyparis
thyoides)
Semipermanently Flooded Arrow Arum (Peltandra virginica) Swamp Black Gum (Njssa sylvatica
Bur-reeds (Sparganivm spp.) biflora)
Wild Rice (Zizania aquatica) Overcup Oak (Quercus byrata)
Pickerclweed {Pontederia cordata) Swamp Cottonwood {Popseus
Arrowheads (Sagittaria spp.) beterophylla)
Water-willow or Swamp Loosestrife Climbing Hempweed (Mikania
(Decodon verticillatus) scandens)
Buttonbush (Cephalanthus occidentalis)
Temporarily Flooded White Avens (Geum canadense)

Seasonally Flooded

Water Pepper (Polygonum hydropiper)

Lizard's Tail { Saururus cernuus)

Rice Cutgrass (Leersia oryzoides)

Nodding Beggar-ticks (Bidens cernua)

Sweet Flag (Acorus calamus)

Broad-leaved Cautail ( Tipha latifolia)

Fringed Sedge {Carex crinita)

Bladder Sedge {Carex intumescens)

Bugleweeds (Lycopus spp.)

Marsh Fern ( Thelypteris thelypteroides)

Net-veined Chain Fern (Waodwardia
areolata)

Virginia Meadowbeaury (Rbexia
virginica)

Tearthumbs (Pofygonum arifolizm and
P sagittatum)

Swamp Milkweed (Asclepias incarnata)

Boneser (Eupatorium perfoliatum)

Bluejoint (Calamagrostis canadensis)

Spike-rushes (Eleacharis spp.)

Bushy St. John's-wort (Hypericum
densiflorum)

Marsh St. John's-wort { Triadenum
virginicum)

Narrow-leaved Meadowsweert {Spirzes
alba)

Peat Mosses (Sphagnum spp.)

Turdehead (Chelone glabra)

Skunk Cabbage (Symplocarpus foetidusy

Fowl Manna-grass (Ghceria striata)

Swamp Azalea (Rbhododendron
viscosum)

Saturated (Permanently)

Honewort (Cryptotaenia canadensis)

Virginia Knotweed {Polygonum
virginicum)

Garlic Mustard (A#fiaria petiolata)

White Grass (Leersia virginica)

Wood Netde (Laportea canadense)

Indian Mock-strawberry {(Duchesnia
indica)

Field Garlic (Allium vineale)

Rough-stemmed Goldenrod (Solidage
rugosa)

Pawpaw (Asimina triloba)

Sycamiore (Platanus occidentalis)

Eastern Cottonwood (Populus deltoides)

Bitternut Hickory (Carya cordiformis)

Black Walnut (Juglans nigra)

Black Locust (Rebinia pseudoacacia)

Box Elder (Acer negundo)

Tulip Poplar (Lirtedendron tulipifera)

American Beech (Fagus grandifolia)

Silver Maple (Acer saccharinum)

White Oak (Quercus alba)

American Holly (flex opaca)

Morthern Pitcher Plant (Sarracenia
purpurea)

Round-leaved Sundew (Drosem
rotundifolid)

White Beak-rush (Rhynchospora albd)
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CHAPTER 5.

Hydric Soils of Maryland

Introduction

he predominance of undrained hydric soil is a key

attribute for identifying wetlands (Cowardin ¢t 2/, 1979;
Environmental Laboratory 1987; Federal Interagency
Committee for Wetland Delineation 1989). In general, there
is excellent agreement between hydric soils and hydrophytic
vegetation, with a few exceptions (Scott et 2. 1989). Hydric
soils develop in certain landscape positions (landforms), such
as depressions, floodplains, toes of slopes, drainageways,
seepage slopes, and along the margins of coastal and inland
waterbodies. Knowledge of hydric soils and their properties
is particularly usefu! in distinguishing the drier wetlands from
uplands, where the more typical wetland plants are less
common or absent. This chapter focuses on the characreristics
of hydric soils, in general, and on the distribution and extent
of Maryland’s hydric soils. Plates 1 through 6 show some
examples of hydric and nonhydric soils in Maryland. Tiner
(1988) describes general characteristics and field recognition
of Maryland’s hydric soils and presents numerous color plates
of these as well as some nonhydric soils.

Definition of Hydric Soil
I I ydric soils have been defined by the U.S.D.A. Soil Con-

servation Service (1987) as follows: “A hydric soil is a
soil that is saturated, flooded or ponded long enough during
the growing season to develop anaerobic conditions in the
upper part.” This definition describes soils that are saturared
with water at or near the soil surface and virtually lacking
free oxygen and reduced for a significant period of the growing
season and soils that are ponded or frequently flooded for
long or very long periods during the growing season. Table 5-1
lists the 1991 national criteria for hydric soils. Table 5-2
summarizes information on flooding and seasonal high water
tables associated with Maryland’s hydric soils. (Note: Tables
5-2 through 5-5 are located at the end of this chapter.)

Soils that were formerly wet, but are now completely or
effectively drained, do not meet the hydric soil criteria and
are not considered wetlands, according to the Service’s wetland
classification system (Cowardin er 2l. 1979) and the
interagency Federal wetland delineation manual (Federal

Table 5-1.  Narional technical criteria for hydric soils. (U.S.D.A. Soil Conservation Service 1991)

1. All Histosols except Folists, or

Pachic subgroups, or Cumulic subgroups that are:

within 20 inches (in), or for other soils,

in all layers within 20 in, or

20 in, or

2. Soils in Aquic suborder, Aquic subgroups, Albolls suborder, Salorthids great group, Pell great groups of Vertisols,

a. somewhat poorly drained and have a frequently occurring water table at less than 0.5 foot (ft) from the
surface for a significant period (usually more than 2 weeks) during the growing season, or

b. poorly drained or very poorly drained and have either:

(1) a frequently occurring water table at less than 0.5 ft from the surface for a significant period (usually
more than 2 weeks) during the growing season if textures are coarse sand, sand, or fine sand in all layers

(2) a frequently occurring water table at less than 1.0 ft from the surface for a significant period (usually
more than 2 weeks) during the growing season if permeability is equal to or greater than 6.0 in/hour (h)

{3) a frequently occurring water table at less than 1.5 ft from the surface for a significant period (usually
more than 2 weeks) during the growing season if permeability is less than 6.0 in/h in any layer within

3. Soils that are frequently ponded for long duration or very long duration during the growing season, or

4. Soils that are frequently flooded for long duration or very long duration during the growing season.
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Interagency Committee for Wetland Delineation 1989).
These soils should, however, be checked in the field o verify
that drainage measures will remain functional under normal
or design conditions. Where failure of a drainage system
results, such soils often revert to hydric conditions (i.e,
wetland hydrology is restored). This condition must be
determined on a site-specific basis.

Soils that were not naturally wet, but are now subject to
periodic flooding or soil saturation for specific management
purposes (e.g., waterfowl impoundments) or flooded by
accident (e.g., highway-created impoundments) meet the
hydric soils criteria (see Criteria 3 and 4 in Table 5-1).
Hydrophytes are usually present in these created wetlands.
Better-drained soils that are frequently flooded for short
intervals (usually less than one week} during the growing
season, or are saturated for less than two weeks during the
growing season are not considered hydric soils.

Major Categories of Hydric Soils

H ydric soils are separated into two major categories on
the basis of soil composition: (1} organic soils (Histosels)
and (2) mineral soils. In general, soils having 20 percent or
more organic material by weight in the upper 16 inches are
considered organic soils, while soils with less organic content
and higher contents of sand, silt, and clay are mineral soils.
For a technical definition, the reader is referred to Soil
Taxonomy (Soil Survey Staff 1975).

Accumulation of organic matter results from prolonged
anaerobic soil conditions associated with long periods of
inundation and/or soil saturation during the growing season.
These saturated conditions impede aerobic decomposition
{or oxidation) of the bulk organic materials, such as leaves,
stems and roots, and encourage their accumulation as peat or
muck over time. Consequently, most organic soils are
characterized as “very poorly drained” soils (Table 5-3).
Organic soils typically form in waterlogged depressions and
in low-lying areas along streams and coastal waters where
flooding is frequent.

Organic soil materials can be further subdivided into three
groups based on the fraction of identifiable plant material in
the soil: (1) muck (Saprists) where two-thirds or more of the
fibers are decomposed and less than one-third is identifiable,
{2) peat (Fibrists) with less than one-third decomposed and
greater than two-thirds identifiable, and (3) mucky peat or
peaty muck ( Flemists) where between one-third and two-thirds
is both decomposed and identifiable (Plate 1). A fourth group
of organic soils— Folists—occur in boreal and tropical

mounrtainous areas, but they do not develop under hydric
conditions. Folists do not occur in Maryland. All organic soils,
with the exception of the Folists, are hydric soils. For mote
information on organic soils, the reader is referred to Histosols:
Their Characteristics, Classification, and Use (Aandahl ez 4l
1974).

Where organic matter does not accumulate thicker than
18 inches, mineral soils have developed (Plates 2 through 6).
Varying proportions of sand, silt, and clay characterize these
soils. Some mineral soils do, however, have thick organic
surface layets of muck or peat (e.g., histic epipedons) which
result from abundance of soil moisture due to heavy seasonal
rainfall and/or a high water table (Ponnamperuma 1972).
Soils found in many pothole or Delmarva bay wetlands on
the Eastern Shore have histic epipedons (Stolt 1986). Mineral
soils exhibit a wide range of properties related to differences
in parent material, climate, topography, age, and other factors.
Differences in landscape position create a variety of natural
soil drainage conditions that have a profound effect on soil
properties as illustrated in Figure 5-1. Hydric mineral soils
have standing water for significant periods and/or are saturated
at or near the surface for extended periods during the growing
season. These soils are also wet for long periods during the
non-growing season. They may be inundated by river overflow,
tidal action, direct precipitation, or surface water runoff. Soil
saturation results from low-lying ropographic position,
groundwater seepage, or presence of a slowly permeable layer
(e.g., clay, confining bed, fragipan or hardpan), or direct
connection to the underlying water table.

The duration and deptch of soil saturation (i.e., seasonal
high water table} are essential criteria for identifying hydric
soils and wetlands. Hydric soils are saturated for prolonged
periods during the year. Anaerobic and reduced conditions
are typically present at or near the surface for two weeks or
more during the growing season in most years in soils meeting
the national technical criteria for hydric soils (U.S.D.A. Soil
Conservation Service 1991). Soil morphology features are
widely used to indicate long-term seil moisture (Bouma
1983). Fanning and others (1972) found a good correlation
between certain soil morphology and water tables in Worcester
County. The three most widely recognized features reflecting
soil wetness are gleying, mottling, and accumulation of organic
martter (peat or muck).

Gleyed soils are predominantly neutral gray in color (low
chroma colors—chroma 2 or less) and occasionally greenish
or bluish gray. Fanning and Reybold (1968) noted that poorly
drained coastal plain soils could be recognized in summer by
their gray-colored subsoils. Mottled soils are distinguished
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Figure 5-1.

Soil properties usually change with landscape position, with wetter soils downslope. Note that the mottled zone associated

with the seasonal high water table reaches the surface at the lowest elevations. (Redrawn from Tiner and Veneman 1989)

by spots or blotches different in shade or color from the soil’s
predominant color {matrix color). Gleyed soils in Maryland
have soil profiles or horizons that are predominantly chroma
2 or less and may contain up to 40 percent high chroma colors.
In gleyed soils, the distinctive colors result from a process
known as gleization. Prolonged saturation of mineral soil
converts iron from its stable, oxidized (ferric) form to its
mobile, reduced (ferrous) state. These reduced compounds
may be completely removed from the soil resulting in gleying
{Veneman ez al. 1976). Mineral soils that are always saturated
are uniformly gleyed throughout the saturated area. Soils
gleyed to the surface layer are hydric soils. These soils often
show evidence of oxidation only along root channels (i.e.,
oxidized rhizospheres).

Mineral soils that are alternately saturated and oxidized
(aerated) during the year are usually mottled in the part of
the soil that is seasonally wet. The abundance, size, and color

of the mottles usually reflect the duration of the saturation
period and may indicate whether or not the soil is hydric.
Mineral soils that are predominantly gray directly below the
A-horizon with brown or yellow mottles are usually anaerobic
and reduced for long periods during the growing season and
are classified as hydric. Soils that are predominantly brown
or yellow with gray (low chroma) mottles are reduced for
shorter periods and are usually not hydric. If gray mottles
extend to within six inches of the surface and a low chroma
matrix occurs within 18 inches of the soil surface, the soil is
probably hydric. Mineral soils that are never reduced are
usually bright-colored and are not mottled. Realize, however,
that in some hydric soils, mottles may not be visible due to
masking by organic matter (Parker ez al 1984). Vepraskas
(1992) provides a detailed technical review of the formation
and characteristics of soils with “aquic moisture regimes™—
those soils that are saturated and reduced, and exhibit
redoximorphic features.
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It is important to note that the gleization and mottle
formation processes are strongly influenced by the activity of
certain soil microorganisms. These microorganisms reduce
iron when the soil environment is anaerobic, that is, when
virtually no free oxygen is present, and when the soil contains
organic matter. Organic carbon serves as an energy source for
these organisms. If the soil conditions are such that free oxygen
is present, organic matter is absent, or temperatures are 00
low (below freezing) to sustain microbial activity, gleization
will not proceed and mottles will not form, even though the
soil may be saturated for prolonged periods of time (Diers
and Anderson 1984). Consequently, some hydric soils do not
exhibit strong evidence of gleying and mottling. This is
particularly true for sandy soils. Recently flooded, formerly
nonhydric soils do not show strong indicators of gleying or
mottling, since it takes a long time to develop the characteristic
low chroma colors. Sandy soils, red parent material soils, and
others can be hydric but not exhibit evidence of gleying due
to basic lack of reducible iron or inherently iron-rich soil, but

not due to water levels.

Lists of Hydric Soils and Hydric Soil
Map Units

o help the Service clarify its wetland definition, the

U.S.D.A. Soil Conservation Service (SCS) agreed to
develop a national list of hydric soils. Work on the list began
in the late 1970s. The list underwent a few revisions prior to
its most recent printing in 1991. The national hydric soils
list is reviewed annually and updated and republished as
needed. Copies of amendments can be obtained from SCS.

The national list summarizes (in tabular form) certain
characteristics of each designated hydric soil. Soils are listed
by series name. Series listed are only those soils that meet the
hydric soils criteria. Other series, not on the list, may have
hydric members, bur these series are not typically hydric. In
addition, newly described series may not be on the list.
Therefore, the list should be used with caution.

County hydric soil lists produced by SCS are most helpful.
These lists contain hydric soil map units plus nonhydric soil
map units that may have hydric soil inclusions. These lists are
helpful in reviewing soil survey reports for potential wetlands.

Maryland’s Hydric Soils

I n Maryland, more than 60 soil series have been identified
as hydric soils. These series are typically very poorly drained
or poorly drained soils. Table 5-2 lists these soils along with

selected hydrologic characteristics. For detailed descriptions
of each series, refer to individual county soil surveys or contact
the SCS State Office for a copy of the official soil descriptions.
These descriptions provide the range of morphological
soil properties associated within each series, the landscape
position of these soils, and other characteristics. Examples
of Maryland's hydric soils and nonhydric soils are shown
in Plates 1-6.

Recent SCS soil mapping in Maryland has identified map
units containing about 1.4 million acres in which there are
“potential” hydric soils (Table 5-4). This represents about 22
percent of the state’s land surface area. In Maryland, somewhat
poorly drained soils were not usually separated from the poorly
drained soils in soil mapping nor were drained phases
separated from undrained soils. Consequently, the total
acreage of “potential” hydric soils is actually much higher than
the true acreage of hydric soils associated with wetlands in
the state (Jim Brown, pers. comm.). This has been a major
source of confusion for determining the acreage of wetlands
(including farmed wetlands) for Maryland, leading some
people to erroneously report that there are 1.4 million acres
of wetlands in Maryland today. Updates of soil surveys on
the Eastern Shore are differentiating drained and undrained
phases of series. For the latest information on Maryland’s
hydric soils, contact the SCS State Office.

County Acreage of Hydric Soils

H ydric soils are most abundant in counties on the East-
ern Shore. Table 5-5 outlines acreages of “potential”
hydric soils for each county. Dotchester had the most acreage
with over 250,000 acres, representing nearly 60 percent of
the county. Worcester, Somerset, and Wicomico Counties had
more than 100,000 acres of “potential” hydric soils. Percent
of the county covered by each map unit is designated.
Remember that these figures do not translate directly to
wetland acreage, since drained phases and acreages not meeting
the hydric soil criteria are not separated. These figures
represent acreage of “potential” hydric soils and, thereby,
overestimate wetland acreage.
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Table 5-2.

Maryland’s hydric soils and their hydrology (source: U.S.D.A. Soil Conservation Service 1993). (Note: A plus sign (+) under

depth of seasonal high water table means that x feet of surface water ponds on the soil from precipitation or adjacent runoff;
flooding is flowing water derived from overbank flows, tides, or runoff, whereas ponding is standing water in a closed

depression.}

Seasonal High Water Table Flooding
Series
{(Subgroup) Depth (ft) Months Frequency! Duration’ Month
Aden None -
(Aeric Ochraqualfs) 0-1.0 Dec-Mar Occasional Long Dec-Mar
Andover
{Typic Fragiaquults) 0-0.5 Oct-Jun None
Andover, Stony
(Typic Fragiaquults) 0-0.5 Oct-Jun None
Armagh
(Typic Ochraquults) 0-0.5 Oct-Jun None
Armagh, Stony
(Typic Ochraquults) 0-0.5 Oct-June None
Atkins
(Typic Fluvaquents) 0-1.0 Nov-jun Common V Brief Sep-Jul
Atsion None -
{Aeric Haplaguods) 0-1.0 MNov-Jun Rare
Atsion, Tide Flooded
(Aeric Haplaquods) 0-1.0 Jan-Dec Frequent V Brief Jan-Dec
Axis
(Typic Sulfaquents) +1-1.0 Jan-Dec Frequent V Brief Jan-Dec
Backbay
{(Histic Humagquepts) +1-0 Jan-Dec Frequent V Long Jan-Dec
Baile
(Typic Ochraquults) 0-0.5 Nov-Apr None
Bayboro
{Umbric Paleaquults) 0-1.0 Nov-May None
Bayboro, Ponded
(Umbric Paleaquults) +1-1.0 Nov-May None
Berryland Rare - Brief -
(Typic Haplaquods) +0.5-0.5 Oct-Jun Frequent Long Mar-Jun
Bestpitch
(Terric Sulfihemists) +1-0 Jan-Dec Frequent V Brief Jan-Dec
Bibb Brief -
(Typic Fluvaquents) 0.5-1.0 Dec-Apr Common Long Dec-May
Bladen
{Typic Albaquults) 0-1.0 Dec-May None
Bladen, Ponded
(Typic Albaquults) +1-1.0 Dec-May None
Bowmansville
{Aeric Fluvaquents) 0-1.5 Sep-May Common Brief Nov-Jun
Brinkerton
(Ty{\?r* nmsioq.mlﬁ) a.n s Oder May Nane
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Table 5-2. (continued)

Seasonal High Water Table Flooding

Series

(Subgroup) Depth (f2) Montbhs Frequency’ Duration? Montbhs
Brinkerton

(Typic Fragiaqualfs) 0-0.5 Oct-May None

Brinkerton, Stony

(Typic Fragiaqualfs) 0-0.5 Oct-May None
*Chewacla

(Fluvaquentic Dystrochrepts) 0.5-1.5 Nov-Apr Frequent Long Nov-Apr
Chicone

(Thapto-Histic Fluvaquents) +1-0.5 Nov-Jun Frequent Brief Jan-Dec
Cokesbury

(Typic Fragiaquults) 0-1.0 Sep-Jun None

Colemantown

(Typic Ochraquults) 0-1.0 Oct-Jun Occasional V Brief Sep-Apr
Croton

(Typic Fragiaqualfs) 0-0.5 Nov-May None

Croton, Stony

(Typic Fragiaqualfs) 0-0.5 Nov-May None

Dunning Rare -

(Fluvaquentic Haplaquolls} 0-0.5 Jan-Apr Common Brief Dec-May
Elkins, Drained

(Humagqueptic Fluvaquents) 0-1.5 Nov-Jun Occasional Brief Nov-Apr
Elkins, Ponded

(Humaqueptic Fluvaquents) +2-0.5 Jan-Dec Frequent V Long Sep-Jun
Elkton

(Typic Ochraquults) 0-1.0 Nov-May None

Elkton, Very Wet

(Typic Ochraquults) +1-0.5 Jan-Dec None

Fallsington

(Typic Ochraquults) 0-1.0 Dec-May None

Freetown

(Typic Medisaprists) 0-1.0 Jan-Dec None

Guthrie None -

(Typic Fragiaquults) 0.5-1.0 Jan-Apr Common Brief Jan-Apr
Guthrie, Ponded None -

(Typic Fragiaquules) +2-1.0 Dec-May Rare

Hatboro

(Typic Fluvaquents) 0-0.5 Oct-May Common V Brief Nov-May
Honga

(Terric Sulfihemists) +1-0 Jan-Dec Frequent V Brief Jan-Dec
Hurlock

(Typic Ochraquults) 0-1.0 Dec-May None

Hyde None -

(Typic Umbraquults) 0-1.5 Nov-May Rare

Ipswich

(Typic Sulfihemists) +1-0 Jan-Dec Frequen W Dricf Jan-Deo
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Table 5-2. {continued)

Seasortal High Water Table Flooding

Series

(Subgroup) Depth (ft) Months Frequency' Duration’ Months
Ipswich, Low Salt

{Typic Sulfihemists) +1-0 Jan-Dec Frequent V Brief Jan-Dec
Johnston Brief -

(Cumulic Humaquepts) +1-1.5 Nov-Jun Common Long Nov-Jul
Kentuck

(Typic Umbraquults) +1-0.5 Dec-Jun None

Kingsland

(Typic Medihemists) 0-0.5 Jan-Dec Common V Long Jan-Dec
Kinkora

{Typic Ochraquults) 0-0.5 Nov-May Rare

Lantz

{Mollic Ochraqualfs) 0-0.5 Nov-May Rare
"Lenoir

{Aeric Paleaquults) 1.0-2.5 Dec-May Frequent Long Dec-Jun
Leon

{Aeric Haplaquods) 0.5-1.5 Mar-Sep None

Leon, Flooded Rare - Brief -

(Aeric Haplaquods) 0-1.0 Mar-Sep Common Long Mar-Sep
Leonardtown

(Typic Fragiaquults) 0-1.0 Nov-Mar None

Levy

(Typic Hydraquents) +2-+1 Jan-Dec Frequent V Long Jan-Dec
Lickdale

{(Humic Haplaqueprs) 0-0.5 Nov-May None

Lickdale, Stony

{Humic Haplaquepts) 0-0.5 Nov-May None

Loysville

(Typic Fragiaqualfs) 0-0.5 Dec-Mar None

Manahawkin

(Terric Medisaprists) +1-0 Oct-Jul Frequent Long Jan-Mar
Markes

(Typic Ochraqualfs) 0-0.5 Sep-May None

Marunuck

(Typic Sulfaquents) +1-0 Jan-Dec Frequent V Brief Jan-Dec
Melvin Brief -

{Typic Fluvaquents) 0-1.0 Dec-May Common Long Dec-May
Melvin, Cool

{Typic Fluvaquents) 0-1.0 Dec-May Common Brief Dec-May
Melvin, Ponded

(Typic Fluvaquents) +2-0.5 Jan-Dec Frequent V Long Sep-Jun
Nanticoke

{Typic Hydraquents) +1-0.5 Jan-Dec Frequent V Brief Jan-Dec
Nolo

(Typic Fragiaqudr [1 Sep-Jin Neane
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Table 5-2. (continued)

Seasonal High Water Table Flooding

Series

(Subgroup) Depth (ft) Months Frequency Duration’ Months
Nolo, Stony

{Typic Fragiaquults) 0-0.5 Sep-Jun None

Osier None -

(Typic Psammaquents) 0-0.5 Nov-Mar Rare

Osier, Flooded

(Typic Psammagquents) 0-1.0 Nov-Mar Common Brief Dec-Apr
Osier, Ponded

(Typic Psammaquents) +1-1.0 Nov-Mar None

Othello

(Typic Ochraquulrs) 0-1.0 Jan-May None

Othello, Very Wer

{Typic Ochraquults} +1-0.5 Jan-Jun None

Plummer

{Grossarenic Paleaquults) 0-1.0 Dec-Jul None

Plummer, Ponded

(Grossarenic Paleaquults) +2-1.0 Dec-Jul None

Pocomoke, Drained

(Typic Umbraquults) 0-1.5 Dec-May None

Pocomoke, Ponded

{Typic Umbraquults) +1-0 Nov-Jun None

Pone

{Typic Umbraquults) +1-0.5 Dec-Jun None

Portsmouth None -

{Typic Umbraquults) 0-1.0 Nov-May Rare

Puckum

(Typic Medisaprists) +1-0 Jan-Dec Frequent Brief Jan-Dec
Purdy

(Typic Ochraquults) +1-1.0 Nov-Jun None

Rappahannock

(Terric Sulfthemisrs) +2-0.5 Jan-Dec Frequent V Brief Jan-Dec
Roanoke None -

{Typic Ochraquults) 0-1.0 Nov-May Frequent Brief Nov-Jun
Roanoke, Ponded

(Typic Ochraquults) +3-0 Oct-Jul Frequent V Long Oct-Jul
Robertsville None -

(Typic Fragiaqualfs) 0-1.0 Dec-May Common Brief Dec-Apr
Rutlege None -

(Typic Humaquepts) 0-0.5 Dec-May Common Brief Dec-May
Rutlege, Ponded

{Typic Humaquepts) +2-1.0 Dec-May None

Shrewsbury

(Typic Ochraquults) 0-1.0 Oct-Jun None
*St. Johns

(Typic Haplaquods) 0 0.5 Jun Oct Neonec
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Table 5-2. {continued}

Seasonal High Water Table Flooding

Series

(Subgroup} Depth (ft) Months Frequency’ Duration’ Months
*St. Johns, Depressional

{Typic Haplaquods) +2-1.0 Jun-Apr None

Sunken

(Typic Ochraqualfs) +1-0 Jan-Dec Occasional V Brief Jan-Dec
Swansea

(Terric Medisaprists) 0-1.0 Jan-Dec None

Transquaking

(Typic Sulfihemists) +1-0 Jan-Dec Frequent V Brief Jan-Dec
Warners

(Fluvaguentic Haplaquolls) +0.5-0.5 Nov-Jun Frequent Long Nov-Jun
Warners, Nonflooded

(Fluvaquentic Haplaquolls) 0-0.5 Nov-Jun None

Warners, Ponded

(Fluvaquentic Haplaquolls) +0.5-1.0 Nov-May None

Watchung

{Typic Ochraqualfs) 0-1.0 Dec-Jun None

Watchung, Stony

(Typic Ochraqualfs) 0-1.0 Dec-Jun None

Wehadkee Brief -

{Typic Fluvaquents) 0-1.0 Nov-May Common Long Nov-Jun
Westbrook

{Terric Sulfihemists) +1-0 Jan-Dec Frequemt V Brief Jan-Dec
Worsham

(Typic Ochraguults) 0-1.0 Nov-Apr None

*Some phases of this soil are not frequently flooded for long duration.

*Some phases of this serjes are not hydric.

'Frequent flooding-—more than 50 times in 100 years; Occasional—5 to 50 times in 100 years; Rare—1 to 5 times in 100 years {Common flooding—
combination of Frequent and Occasional),

*Very Long duration—more than 30 days; Long—7 to 30 days; Brief—2 to 7 days; Very Brief—4 to 48 hours. (Source: Soil Survey Division Staff 1993)

Table 5-3.  Definitions of the classes of natural soil drainage associated with wetlands. (Soil Survey Staff 1951)

Class

Definition

Somewhat pootly drained

Poorly drained

Very poorly drained

Water is removed slowly enough thar the soil is wer fot significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless artificial drainage is provided.
Somewhat pootly drained soils commonly have a slowly pervious layer, a high water rable, additional
water from seepage, nearly continuous rainfall, or a combination of these,

Water is removed so slowly that the soil is saturated periodically during the growing season or remains
wet for long periods. Free water is commonly at or near the surface long enough during the growing
season that most mesophytic crops cannot be grown unless the soil is artificially drained. The soil is
not continuously saturated in layers directly below plow depth. Poor drainage results from a high
water table, a slowly pervious layer within the profile, seepage, nearly continuous rainfall, ora
combination of these.

Water is removed from the soil so slowly that free water remains at or on the surface during most of
the growing season. Unless the soil is artificially drained, most mesophytic crops cannot be grown.
Very pootly drained soils are commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or high slope gradients, as for example
in “hillpeats” and “climatic moors.”
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Table 5-4.  Approximate acreage of Maryland’s hydric soils. Percent of the county covered by each is also designated. (Caution: These

figures do not translate directly to wetland acreage, since drained phases and acreages not meeting hydric soil criteria are not
separated from actual hydric soils; therefore, these figures overestimate wetland acreage.)

County Hydric Soil Types Acres Soils in County
Allegany Alluvial Land 3,760 1.4
Atkins 1,630 0.6
Lickdale 150 0.1
Loysville 300 0.1
Melvin 150 0.1
Nolo 1,070 0.4
Robertsville 240 0.1
Armagh (inclusion N/A N/A
Subtotal 7,300 2.8
Anne Arundel Bibb 11,000 3.8
Coastal Beaches 280 0.1
Colemantown 2,120 0.8
Elkton 7,860 2.7
Fallsington 1,870 0.6
Hatboro 1,100 0.4
Mixed Alluvial Land 4,850 1.7
Osier 390 0.1
Othello 4,040 1.4
Shrewsbury 1,830 0.7
Swamp 65 0.0
Tidal Marsh 3,400 1.2
Leonardrown (inclusion) N/A N/A
Subtotal 38,805 13.5
Baltimore Alluvial Land 5,170 1.3
Baile 3,850 1.0
Dunning 630 0.2
Elkkton 930 0.3
Fallsington 1,520 0.3
Hatboro 4,160 1.0
Lenoir 3,580 0.9
Leonardtown 560 0.1
Melvin 1,540 0.4
Othello 820 0.2
Pocomoke 110 0.0
Swamp 180 0.0
Tidal Marsh 2,320 0.6
Watchung 1,980 0.5
Bibb {inclusion} N/A N/A
Subtotal 27,350 6.8
Calvert Coastal Beaches 288 0.2
Elkton 537 0.3
Fallsington 386 0.2
Mixed Alluvial Land 8,152 5.3
Othello 1,887 1.2
Swamp 130 0.1
Lidal Marsh 2,890 1.9
Subrotal 14,270 9.2
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Table 5-4. (continued)

County Hydric Soil Types Acres Seils in County
Caroline Bayboro 786 0.4
Bibb 240 0.1
Elkton 1,679 0.8
Fallsington 40,996 19.8
Johnston 3,396 1.6
Mixed Alluvial Land 2,595 1.3
Muck 168 0.1
Othello 435 0.2
Plummer 492 0.2
Pocomoke 13,394 6.5
Portsmouth 96 0.1
Swamp 1,906 0.9
Tidal Marsh 2775 1.3
Subtotal 68,958 33.3
Carroll Baile 6,092 2.1
Bowmansville 544 0.2
Hatboro 6,258 2.2
Melvin 270 0.1
Croron (inclusion} N/A N/A
Subtotal 13,164 4.6
Cecil Baile 4,526 1.8
Elkton 3,940 1.6
Fallsingron 3,142 1.2
Hatboro 3,724 1.5
Leonardtown 1,270 0.5
Mixed Alluvial Land 4,336 1.8
Qthello 2,131 0.8
Tidal Marsh 1,688 0.7
Watchung 693 03
Subtotal 25,450 10.2
Charles Alluvial Land 1,740 0.6
Bibb 22,040 7.1
Coastal Beaches 60 0.0
Elkton 12,810 4.1
Fallsington 2,299 0.7
Leonardtown 5,350 1.7
Qsier 379 0.1
Othello 11,450 3.7
Swamp 3,810 1.2
Tidal Magsh 6,380 2.0
Subtotal 66,318 21.2
Dorchester Bayboro 5,467 1.2
Bibb 196 0.1
Coastal Beaches 212 0.1
Elkton 73,874 17.5
Fallsington 22,600 5.3
Johnston 962 0.2
Mixed Alluvial Land 2,019 0.5
Othello 38,601 9.1
Plummer 665 0.2
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Table 5-4. {continued}

County Hydric Soil Types Acres Soils in County
Dorchester (cont'd) Pocomoke 6,509 1.5
Portsmouth 1,641 0.4
Rutlege 1,778 0.4
Swamp 17.413 4.1
Tadal Marsh 81.692 193
Subtoral 253,629 59.9
Frederick Bowmansville 580 0.1
Croton 4,132 1.0
Guthrie 131 0.0
Lanwz 1,597 0.4
Roanoke 980 0.2
Watchung 359 0.1
Wehadkee 6,643 1.6
Worsham 2,558 0.6
Melvin (inclusion) N/A N/A
Robertsville {inclusion) N/A N/A
Subrotal 16,980 4.0
Garrett Alluvial Land 4,330 1.0
Armagh 880 0.2
Atkins 4,970 1.2
Brinkerton and Andover complex 18,410 4.4
Elkins 350 0.1
Lickdale 2,850 0.7
Nolo 1,480 0.3
Peat 400 0.1
Purdy 300 0.1
Swamp 34,900 83
Subtotal 68,870 16.
Harford Alluvial Land 2,520 0.8
Baile 2,190 0.8
Elkton 740 03
Fallsington 190 0.1
Hatboro 4,000 1.4
Kinkora 380 0.1
Leonardtown 440 0.1
Othello 410 0.1
Swamp 140 0.1
Tidal Marsh 1,030 0.3
Warchung 6.260 21
Subtotal 18,300 6.2
Howard Baile 3,318 2.0
Elkton 94 0.1
Fallsington 356 0.2
Hatboro 3,381 2.1
Kinkora 144 0.1
Leonardtown 480 0.3
Mixed Alluvial Land 416 0.3
Watchung 555 0.3
Bibb (inclusion) N/A N/A
Subtotal 8,744 54
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Table 5-4. {(continued)

County Hydric Soil Types Acres Soils in County
Kent Axis 373 3.2
Bibb and Bibb variant 7,746 4,0
Elkton 5,924 3.0
Fallsingron 4,699 2.5
Ipswich 440 0.2
Kingsland 422 0.2
Othello 9,645 5.0
Westbrook 1,751 0.9
Beaches 208 0.1
Subrotal 31,208 16.1
Montgomery Bowmansville 2,343 0.7
Calvert 460 0.1
Croton 2,009 0.6
Leonardtown 151 0.0
Melvin 1,226 0.4
Mixed Alluvial Land 149 0.1
Roanoke 260 0.1
Watchung 690 0.2
Wehadkee 10,984 3.4
Worsham 10,772 33
Subtotal 29,044 8.9
Prince Georges Bibb 19,210 6.0
Colemantown 235 0.1
Elkton 475 0.1
Fallsington 1,952 0.6
Harboro 1,239 0.4
Hyde 180 0.1
Johnston 574 0.2
Leonardtown 5,961 1.9
Mixed Alluvial Land 3,129 1.0
Othello 1,441 0.4
Plummer and Rutlege complex 128 0.0
Shrewsbury 3,129 1.0
Swamp 1,204 0.4
Tidal Marsh 2,790 0.9
Osier (inclusion) N/A N/A
Subtotal 41,647 13.1
Queen Annes Bayboro 1,274 0.5
Bibb 337 0.1
Bladen 381 0.1
Elkton 19,002 12.7
Fallsington 32,607 12.7
Johnston 3,421 1.3
Mixed Alluvial Land 6,857 2.7
Othello 9,828 3.9
Plummer 90 0.0
Pocomoke 6,626 2.6
Portsmouth 434 0.2
Swamp 275 0.1
Tidal Marsh 5,797 2.3
Subtotal 86,929 39.2
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Table 5-4. (continued)

County Hydric Soil Types Acres Soils in County
St. Marys Alluvial Land, wet 1,469 0.6
Beaches 518 0.2
Bibb 12,569 4.8
Elkton 5,569 2.1
Fallsington 2,371 0.9
Leonardtown 257 0.1
Othello 22,798 8.7
Tidal Marsh 4,027 1.5
Subtotal 49,578 18.9
Somerset Fallsingron 14,733 6.1
Johnstown 1,851 0.8
Mixed Alluvial Land 416 0.2
Muck and Peat 1,598 0.7
Othello 65,764 27.5
Plummer 310 0.1
Pocomoke 8,668 3.6
Portsmouth 15,026 6.3
St. John's 100 0.0
Swamp 3,421 1.4
Tidal Marsh 54,986 23.0
Beaches 583 0.2
Subtotal 167,456 69.9
Talbor Elkeon 25,209 12.1
Fallsington 9,448 4.5
Mixed Alluvial Land 4,893 2.3
Othello 17,777 8.5
Plummer 99 0.1
Pocomoke 419 0.2
Portsmouth 358 0.2
Tidal Marsh 6,122 29
Subtotal 64,325 30.8
Washington Arkins 1,164 0.4
Brinkerton 236 0.1
Dunning and Melvin complex 1,896 0.6
Melvin 146 0.1
Warners 1,646 0.6
Wehadkee 183 0.1
Nole (inclusion) N/A N/A
Purdy (inclusion) N/A N/A
Lantz (inclusion) N/A N/A
Subtotal 5,271 1.9
Wicomico Bayboro 2,615 1.0
Elkton 14,915 5.9
Fallsingron 27,672 11.0
Leon 1,080 0.4
Mixed Alluvial Land 4,483 1.8
Muck 5,476 2.2
Othello 17,783 7.0
Plummer 6,004 2.4
Pocomoke 27,214 10.8
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Table 5-4. (continued)

County Hydric Soil Types Acres Sails in County

Wicomico {cont'd) Portsmouth 2,563 1.0
Rutlege 2,580 1.0
St. John’s 2,307 0.9
Swamp 90 0.0
Tidal Marsh 14,184 5.6
Beaches 199 0.1
Subtotal 129,165 S1.1

Worcester Elkton 1,635 0.4
Fallsington 40,790 10.9
Leon 2,820 0.8
Mixed Alluvial Land 6,655 1.8
Muck 13,905 37
Othello 50,135 13.4
Plummer 8,980 2.4
Pocomoke 26,445 7.0
Portsmouth 7,730 2.0
Rutlege 5,235 1.4
St. John's 3,150 0.8
lidal marsh 19,270 5.2
Subtotal 186,750 49,

Table 5-5.  Acreage of “potential” hydric soils in Maryland by county based on recent SCS soil mapping. (Noze: These figures are much
higher than the actual extent of wetlands, since many soils have been cffectively drained and soil mapping included nonhydric
somewhat poorly drained soils within pootly drained hydric soil map units.)

County Potential Hydric Acreage Percent of County
Allegany 7,300 (2.8)
Anne Arundel 38,805 (13.5)
Baltimore 27,350 (6.8)
Calvert 14,270 (9.2)
Caroline 68,958 (33.3)
Carroll 13,164 (4.6)
Cecil 25,450 (10.2)
Charles 66,318 (21.2)
Dorchester 253,629 (59.9
Frederick 16,980 (4.0}
Garrett 68,870 (16.4}
Harford 18,300 (6.2}
Howard 8,744 (5.4)
Kent 31,208 (16.1)
Montgomery 29,044 (8.9)
Prince Georges 41,647 (13.1)
Queen Annes 86,929 (39.2)
St. Marys 49,578 (18.9)
Somerset 167,456 69.9)
Talbor 64,325 (30.8)
Washington 5,271 (LY
‘Wicomico 129,165 (51.1)
Worcester 186,750 (49.8)
Statre Total 1,419,511
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CHAPTER 6.

Vegetation and Plant Communities
of Maryland’s Wetlands

Introduction

Most of Maryland’s wetlands are colonized by plants
adapted to existing hydrologic, water chemistry, and
soil conditions, while certain wetland types (e.g., tidal mud
flats) or parts of wetlands (e.g., salt flats of estuarine marshes)
are devoid of macrophytic plants. Most wetland definitions
have traditionally relied heavily, oftentimes solely, on
characteristic vegetation for identification and classification
putposes. The presence of “hydrophytes” or “hydrophytic
vegetation” is one of the three key arttributes of the Service’s
wetland definition (Cowardin ez 2. 1979) and for identifying
a Federal jurisdictional wetland (Environmental Laboratory
1987; Federal Interagency Committee for Wetland
Delineation 1989). Vegetation is usually the most conspicuous
feature of wetlands and one that may be often readily identified
in the field. In this chapter, after briefly discussing the concept
of “hydrophyte,” major plant communities of Maryland’s
wetlands will be described.

Hydrophyte Definition and Concept

‘ X [ etland plants are technically referred to as “/ydro-
phytes” ot “ hydrophytic vegetation.” The Service defines

a “hydrophyte” as “any plant growing in water or on a substrate
that is at least periodically deficient in oxygen as a result of
excessive water content” (Cowardin et 2/ 1979). Thus,
hydrophytes are not restricted to true aquatic plants growing
in water (e.g., ponds, lakes, rivers, and estuaries), but also
include plants morphologically and/or physiologically adapted
to periodic flooding or prolonged saturated soil conditions
typical of marshes, swamps, bogs, and many bottomland
forests. The concept of hydrophyte applies to individual plants
and not simply to species of plants, although certain genera
and species may be represented entirely by hydrophytes, such
asarrowheads (Sagsttariaspp.), pondweeds (Potamogeton spp.),
smooth cordgrass (Spartina alterniflora), and broad-leaved
cattail (Bpha latifolia) (Tiner 1991). Certain individuals of
species common on uplands, such as American holly (Zex
opaca), white oak (Quercus alba), pitch pine (Pinus rigida),
and tulip poplar (Liriodendron tulipifera), are considered
hydrophytes when they grow in hydric soils having a seasonal
high water rable near the surface or subject to frequent

inundation. Wetland ecotypes of many plant species
undoubtedly exist and these ecotypes are typically adapted
for a wetland existence (Tiner 1991). All plants growing in
wetlands have adapted in one way or another for life in
periodically flooded or saturated, anaerobic soils.
Consequently, these individuals are considered hydrophytes.

The Service, with support from other Federal agencies,
has prepared a comprehensive list of plant species found in
the Nation’s wetlands to help clarify its wetland definition
(Reed 1988). A list of plant species that occur in Maryland’s
wetlands has been extracted from the national list and is
presented in the Appendices. This list contains 1,644 species
of plants that may occur in Maryland’s wetlands, including
80 species of aquatics, 65 species of ferns and fern allies, 170
species of grasses, 202 species of sedges, 33 species of rushes,
809 species of forbs (other herbaceous plants), 115 species of
shrubs, 121 species of trees, and 49 species of vines. In the
near future, a supplement to the 1988 regional list will be
issued. This list will update the indicator status for certain
species based on new information. In addition, the Northeast
region will be separated into a few subregions (e.g., Coastal
Plain) where some key plant species have different affinities
for wetlands than they do in the rest of the region. The Service
recognizes four types of indicator plants that occur in wetlands:
(1) obligate wetland (OBL), (2) facultative wetland (FACW/),
(3) facultative (FAC), and (4) facultative upland (FACU).
Obligate hydrophytes are those plants which nearly always
(more than 99 percent of the time) occur in wetlands under
natural conditions. The facultative types can be found in both
wetlands and uplands to varying degrees. Facultative wetland
(FACW) plants usually occur in wetlands (from 67 to 99
petcent of the time), while purely facultative plants (FAC)
show no affinity to wetlands or uplands (equally likely to
occur in both habitats) and are found in wetlands with a
frequency of occurrence between 34-66 percent. By contrast,
facultative upland (FACU) species usually occur in uplands,
but are present in wetlands between 1-33 percent of the time.
When present, they are often in drier wetlands including
wetlands with sandier soils where they may dominate, or at
higher elevations (e.g., hummocks) in wetter areas. Table 6-
1 shows the number of plant species in each wetland indicator
status category. OBL species represent 29 percent of the
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Maryland wetland plant list, FACW species 23 percent, FAC
species 19 percent, and FACU species 26 percent. Examples
of these four major types of wetland plants for Maryland are
presented in Table 6-2. Field guides for identifying Maryland’s
wetland plants are available (Tiner 1987, 1988b, 1993).

Wetland Plant Communities

any factors influence wetland vegetation and com-

munity structure, including climate, hydrology, water
chemistry, soils, and human activities. Penfound (1952)
identified five site-specific physical factors as most important:
(1) location of the water table, (2) fluctuation of water levels,
(3) soil type, (4) acidity, and (5) salinity. He also recognized
the role of biotic factors, i.e., plant competition, animal actions
(e.g., herbivory or grazing), and human activities. Man
probably exhibits the greatest impact on current vegetation
patterns in both wetlands and nonwetlands in Maryland, while
rising sea level is very important along the coast, especially
on the Eastern Shore from Dorchester County south. Many
construction projects alter the hydrology of wetlands through
channelization, drainage, and groundwater withdrawals or
by changing surface water runoff patterns, especially in urban
areas, or by impounding water. These activities often have a
profound effect on plant composition. In coastal marshes,
mosquito ditching has increased the abundance of high-tide
bush (fva frutescens), and groundsel-bush (Baccharis
halimifolia) especially on spoil mounds adjacent to ditches.
Restriction of tidal flow often leads to replacement of typical
salt marsh species by common reed (Phragmites australis).
Repeated timber cutting, mowing, heavy grazing, and severe
fires also have profound effects on wetland communities.
Controlled burning is a common wildlife management
technique for brackish marshes. Its use is particularly
widespread on the lower Eastern Shore.

Maryland’s wetlands fall within five ecological systems
inventoried by the NWI: Marine, Estuarine, Riverine,
Lacustrine and Palustrine. In coastal areas, the estuarine
marshes (including salt and brackish marshes and tidal mud
flats) are most abundant along Chesapeake, Chincoteague,
and Assawoman Bays, with marine wetlands limited to
intertidal beaches along the Atlantic Ocean from Ocean City
south. Palustrine wetlands encompass the overwhelming
majority of freshwater marshes, swamps, and ponds. Wetlands
within the riverine and lacustrine systems are largely restricted
to nonpersistent emergent wetlands, aquatic beds, and
nonvegetated flats. Overall, palustrine wetlands predominate
by a somewhat small margin, representing about 57 percent
of the state’s wetlands, whereas estuarine wetlands represent

42 percent. The high percentage of the latter wetlands reflects
the significance of Chesapeake Bay with its tidal tributaries
to Maryland.

The following sections address major wetland types in
each ecological system. Descriptions are primarily based on
NWTI field observations and a review of scientific literature.
While this chapter is not an exhaustive treatment of all the
potential wetland plant communities that exist in Maryland,
the chapter is fairly comprehensive in discussing plant
composition of the major wetland types found throughout
the state by giving many specific examples of wetland plant
communities observed during the survey and by others. (Note:
Tables 6-5 through 6-35 summarize wetland community data;
they are presented at the end of the chapter due to the number
and length of these tables.)

Marine Wetlands

The Marine System is represented by the open ocean
overlying the continental shelf and the associated high-energy
coastline. Deepwater habitats predominate this system, with
wetlands generally limited to sandy intertidal beaches along
the Atlantic Ocean. Most of Maryland’s marine intertidal
beaches are located on Assateague Island. Vegetation is sparse
and scattered along the upper zones of beaches. Vascular
plants, such as sea rocket (Cakile edentula), seaside

broomspurge ( Euphorbia polygonifolia), saltwort (Salsola kali),

Table 6-1.  Number of Maryland plant species in each wetland
indicator status according to the 1988 wetland plant
list. (Reed 1988) The asterisk (*) denotes tentative
assignments.

Indicator Status Number of Species
OBL 482
OBL* 1
FACW* 107
FACW 231
FACW™ 1
FACW- 34
FAC* 41
FAC 271
FAC* 1
FAC- 46
FACU* 20
FACU 277
FACU* 8
FACU- 125

1,644
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Faculrative

Facultative Upland

Foxtail Grass
Rough-stemmed Goldenrod
Purple Joe-Pye-weed
Jumpseed

Poison vy

Sweet Pepperbush
Southern Arrowwood
Japanese Honeysuckle
Red Maple

Sweet Gum

Loblolly Pine
Ironwood

Ground-pine
Partridgeberry
Flowering Dogwood
Black Huckleberry
Multiflora Rose
Black Haw
American Holly
White Oak

Tulip Poplar

Red Spruce
Hemlock

Table 6-2.  Examples of Maryland plants in each wetland indicator status category.

Hydrophyte Type Plant Common Name Scientific Name

Obligate Rovyal Fern Osmunda regalis
White Warer Lily Nymphaea odorata
Smooth Cordgrass Sparting alterniflora
Black Needlerush Juncus roemerianus
Bluejoint Calamagrostis canadensis
Sweet Flag Acorus calamus
Lizard’s Tail Saururus cernuus
Three-way Sedge Dulichium arundinaceum
Broad-leaved Cattail Typha latifolia
Water Willow Decodon verticillatus
Swamp Rose Rosa palustris
Southern Wild Raisin Viburnum nudum
Virginia Sweet-spires Itea virginica
Buttonbush Cephalanthus occidentalis
Bald Cypress Taxodium distichum
Adantic White Cedar Chamaecyparis thyoides

Facultative Wetland Cinnamon Fern Osmunda cinnamomen
Salt Hay Grass Spartina patens
Common Reed Phragmites australis
False Nettle Boehmeria cylindrica
Boneset Eupatorium perfoliatum
Reed Canary Grass Phalaris arundinaceum
High-tide Bush Tva frutescens
Speckled Alder Alnus rugosa
Highbush Blueberry Vaccinium corymbosum
Common Elderberry Sambucus canadensis
Steeplebush Spiraea tomentosa
Sweer Bay Magnolia virginiana
Drummond Red Maple Acer rubrum ssp. drummondii
Green Ash Fraxinus pennsylvanica
Cherrybark Oak Quercus falcata var. pagodifolia
American Elm Ulmus americana
Rosebay Rhododendron Rhododendron maximum

Setaria geniculata
Solidago rugosa
Euparoriadelphus purpureus
Polygonum virginianum
Toxicodendron radicans
Clethra alnifolia
Viburnum dentatum
Lonicera japonica

Acer rubrum
Liguidambar styraciflua
Pinys taeda

Carpinus caroliniana

Lycopodium obscurum
Mitchella repens
Cornus florida
Gaylussacia baccata
Rosa multiflora
Viburnum prunifolium
Hex opaca

Quercus alba
Liriodendron tulipifera
Picea rubens

Tsuga canadensis
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beach grass (Ammaoaphila breviligulata), seabeach orach
(Atriplexarenaria), sea purslane (Sauvium maritimuem), and beach bean
(Strephostyles helvold) may occur in these areas (Silberhorn
1982; Higgins ez al. 1971). The first three species are also
typical of estuarine beaches along Chesapeake Bay (Chrysler
1910).

Estuarine Wetlands

The Estuarine System consists of salt and brackish tidal
waters and contiguous wetlands where ocean water is at least
occasionally diluted by freshwater runoff from the land. It
extends upstream in tidal rivers to freshwater whete no
measurable ocean-derived sales {less than 0.5 parts per
thousand) can be detected during average annual low flows
{Cowardin er 2l 1979).

From a salinity standpoint, Maryland estuaries can be
divided into three distinct reaches: (1) polyhaline—strongly
saline areas (18-30 parts per thousand salinity), (2) mesohaline
(5-18 ppt), and (3) oligohaline—slightly brackish areas (0.5-
5 ppt). Chincoteague, Sinepuxent, and Assawoman Bays are
examples of polyhaline estuaries. Chesapeake Bay and its ridal
tributaries become increasingly fresher upstream from their
mouths as saltwater is more diluted by freshwater runoff. These
areas range from polyhaline to oligohaline waters and
eventually to freshwater. The Maryland portion of Chesapeake

Bay falls within the mesohaline, oligohaline, and freshwater
zones (Figure 6-1).

Vegetation patterns are greatly affected by salinity levels
and by differences in the duration and frequency of tidal
flooding. Major estuarine wetland types in Maryland include:
(1) intertidal flats, (2) emergent wetlands, (3) scrub-shrub
wetlands, (4) forested wetlands, and (5) aquatic beds.

Estuarine Intertidal Flats

Intertidal flacs of mud and/or sand (technically called
unconsolidated shores) are a common feature in estuaries,
particularly between salt marshes and coastal waters. Estuarine
tidal flacs are typically flooded by tides and exposed to air
twice daily or are exposed less often by low “spring” tides.
These flats are typically devoid of macrophytes. While tidal
flats are characteristically nonvegetated by vascular plants,
some plants do colonize these sites, although their occurrence
is usually rare. Smooth cordgrass (Spartina alserniflora) may
occur in isolated clumps on mud flats in polyhaline and
meschaline waters. Sea lettuce (Ulva lactuca) and other
macroscopic algae may be present in considerable amounts.
Microscopic plants, especially diatoms, euglenoids,
dinoflagellates and blue green algae, are often extremely
abundant, yet inconspicuous (Whitlatch 1982). On occasion,
sea grass beds of widgeongrass (Ruppia maritima), Eurasian

Table 6-3.  Some tidal marsh species listed in approximate descending order (left column, then right) of their salt tolerance, based on
observations by Chrysler (1910) for the Western Shore and the senior authot’s experiences in the Northeast.

Common Name Scientific Name

Common Name Scientific Name

Common Glasswort Salicornia europaca

Switchgrass
Mock Bishop-weed

FPanicum virgatum
Ptilimnium capillaceumn

Sea Lavender Limonium carolinanum
Smooth Cordgrass Spartina alterniflora
Salt Hay Grass Spartina patens

Salt Grass Distichlis spicata

Salt Marsh Aster Aster tenuifolius

Marsh Orach Atriplex parula
High-tide Bush lva frutescens

Seaside Goldenrod Solidago sempervirens
Salt Marsh Bulrush Scirpus robustus

Salt Marsh Fleabane Pluchea purpurascens
Salt Marsh Pink Sabatia stellaris

Black Needlerush Juncus roemerianus
Olney Three-square Scirpus americanus

Salt Marsh Loosestrife Lythrum lineare

Big Cordgrass Spartina cynosuroides
Groundsel-bush Baccharis halimifolia
Water Hemp Amaranthus cannabinus
Purple Gerardia Agalinis purpurea

Lance-leaf Frog-fruit Phyla lanceolata
Water Pepper Polygonum hydrapiper
Walter Millet Echinochloa walteri
Seashore Mallow Kosteletzkya virginica
Rose Mallow Hibiscus moscheutos
Narrow-leaved Cattail Tipha angustifolia
Wax Myrtle Myrica cerifera
Pickerelweed Pontederia cordata
Swamp Milkweed Asclepias incarnata
Wild Rice Zizania aquatica
Cardinal Flower Lobelia cardinalis
Mistflower Conoclinium coelestinum
Smooth Alder Abnus serrulata

Swamp Rose
Big-leaved Arrowhead
Lizard’s Tail

Beck’s Water-marigold

Rosa palustris
Sagirraria latifolia
Saururus cernuus
Megalodonta beckii
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Fall salinity < § ppt
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influence
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Maximum extent of observed
brackish water

Coastal Marsh

Figure 6-1.

General distribution of Maryland’s estuarine and tidal fresh marshes and spring and fall salinity zones in Chesapeake Bay and

its major tributaries. (Compiled from Tiner 1987, Webb and Heidel 1970, and White 1990)

79



water milfoil (Myriophyllum spicatum), and eelgrass (Zostera
marina) may be exposed during extreme low tides. Tidal flats
and shores in slightly brackish areas may be colonized by
pygmy-weed (Crassula aquatica, formerly Tillaea aguatica),
kidney-leaf mud plantain ( Heteranthera reniformis), American
waterwort (Elatine americana), watet purslane (Ludwigia
palustris), mudwore (Limosella subulata), and mudfliower
(Hemianthus micranthemum, formerly Micranthemem
micranthemoides) (Thompson 1974). Many of these species
are regarded as rare plants and some are now believed to be
extirpated from Maryland. Pygmy-weed, American waterwort,
water purslane, mudwort, and mudflower also occur in tidal
freshwater areas, where they may be more characteristic. Shreve
(1910) found least spike-rush (Fleocharss acicularis) and eastern
lilaeopsis (Lilaeopsis chinensis) common on tidal fresh mudflats,
with other species much less common: awl-leaf arrowhead
(Sagittaria subulata), grass-leaved arrowhead (5. graminea) and
quillwort ([seetes saccharata).

Estuarine Emergent Wetlands

Differences in salinity and tidal flooding within estuaries
have a profound and visible effect on the distribution of
emergent vegetation. Plant composition changes markedly
from the more saline regions to the brackish areas further
inland. Table 6-3 lists some major plant species of tidal marshes
in order of their rolerance to salt warer. Even within areas of
similar salinity, vegetation differs largely due to the frequency

and duration of tidal flooding and, locally, due to freshwater
runoff or groundwater seepage. Table 6-4 outlines different

_types of estuarine wetlands. Much of the following discussion

is based on observations during NW1 field trips plus the work
of McCormick and Somes {1982) which presented existing
information on Maryland’s coastal wetlands, and of
Thompson (1974). Sipple (1982) also summarized
information on coastal wetlands, with emphasis on the Eastern
Shore. The Botany Department of the University of Maryland
compiled a list of plant species found within estuarine wetdands
of Chesapeake Bay and its tributaries {(Krauss ez a/ 1971).
Tables 6-5 and 6-6 present examples of estuarine wetland
communities observed during the survey. Plates 7, 8 and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>