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Technical Aspects of Wetlands

Wetland Definitions and
Classifications in the United States

By Ralph W. Tiner?

“Wetland” is a generic term for all the different kinds of wet habitats—
implying that it is land that is wet for some period of time, but not necessarily
permanently wet, Wetlands have numerous definitions and classifications in
the United States as a result of their diversity, the need for their inventory, and
the regulation of their uses. This article provides an overview of wetland defi-
nitions and classification systems of major wetland types in the United States.
It also introduces the U.S. Fish and Wildlife Service (FWS) classification Sys-
tem (Cowardin and others, 1979) that is used throughout this volume.

Wetlands typically occur in topographic settings where surface water
collects and (or) ground water discharges, making the area wet for extended
periods of time. Examples of some of these topographic settings, and some
common names for wetland types associated with them are:

* Depressions (swales, sloughs, prairie potholes, Carolina bays, playas, ver-
nal pools, oxbows, and glacial kettles)

* Relatively flat depositional areas that are subject to flooding (intertidal flats
and marshes, coastal lowlands, sheltered embayments, shorelines, deltas,
and flood plains)

* Broad, flat areas that lack drainage outlets (interstream divides and per-
mafrost muskegs)

* Sloping terrain associated with springs, seeps, and drainageways; and rela-
tively flat or sloping areas adjacent to bogs and subject to expansion by
accumulation of peat

« Open water bodies (floating mats and submersed beds)

Cross sections of some typical wetland landscapes and the position of the wel-
land relative to specific topographic features are shown in figure 14.

All areas considered to be wetlands must have enough water at some time
during the year to stress plants and animals that are not adapted to life in wa-
ter or saturated soils. A variety of wetland plant communities and soil types
have developed in the United Stales because of regional differences in hydro-
logic regimes, climate, soil-forming processes, and geologic settings. Conse-
quently, many terms, such as “marsh,” “bog,” “fen,” “swamp,” “pocosin,”
“pothole,” “playa,” “salina,” “vernal pool,” “bottom-land hardwood swamp,”
“river bottom,” “lowland,” and others are applied to different types of wet-
lands across the country.

WETLAND DEFINITIONS

Wetlands have been defined for specific purposes, such as research stud-
ies, general habitat classification, natural resource inventories, and environ-
mental regulations. Before the beginning of wetland-protection laws in the
19605, wetlands were broadly defined by scientists working in specialized
fields (Lefor and Kennard, 1977). A botanist’s definition would emphasize
plants; a soil scientist would focus on soil properties; and a hydrologist’s defi-
nition would emphasize fluctuations of the water table.

Nonregulatory Definition

The FWS developed a nonregulatory, technical definition that could have
several uses, ranging from wetland protection to scientific investigations. This
definition emphasizes three important attributes of wetlands: (1) hydrology—
the degree of flooding or soil saturation; (2) vegetation—plants adapted to grow
in water or in a soil or substrate that is occasionally oxygen deficient due to
saturation (hydrophytes); and (3) soils—those saturated fong enough during
the growing season to produce oxygen-deficient conditions in the upper part
of the soil, which commonly includes the major part of the root zone of plants
(hydric soils) (Cowardin and others, 1979; Tiner, 1991). T supplement this
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Figure 14. Cross sections of selected wetland
landscapes showing typical positions of
wetlands relative Lo topographic features.

27



28

National Water Summary-—-Wetland Resources: QVERVIEW OF WETLAND RESOURCES

Basins with streams

Open water bodies with floating mats and
submersed beds

Figure 14, Cross sections of selected wetland
landscapes showing typical positions of
wetlands relative to topographic features,
—Continued.

definition and to help identify wetlands in the United States, the FWS pre-
pared a list of wetland plants (Reed, 1988). In addition, the Soil Conserva-
tion Service' (SCS) developed a list of hydric soils (U.S. Soil Conservation
Service, 1991).

On the basis of plant and soil conditions, wetlands typically fall into one
of three categories: (1) areas with hydrophytes and hydric soils {marshes,
swamps, and bogs); (2) areas without soils but with hydrophytes (aquatic
beds and seaweed-covered rocky shores); and (3) areas without soil and
without hydrophytes (gravel beaches and tidal flats) that are periodically
flooded. The FWS definition generally does not include permanent deep-
water areas as wetlands. However, permanent shallow waters that commonly
support aquatic beds and emergent plants (erect, rooted, nonwoody plants
that are mostly above water) are classified as wetlands.

Re%ulatory Definitions as Compared to Nonregulatory
Detfinitions

In the 196("s and 1970’s, State and Federal environmental laws gave some
protection to wetlands. On the basis of different interests to be protected,
however, each governing body developed a different definition of wetlands,
Examples of some of these definitions are given in table 2. Only wet soils
vegetated with hydrophytes are considered as wetlands by the three Federal
agencies involved with regulation—the SCS, the U.S. Environmental Pro-
tection Agency (EPA), and the U.S, Army Corps of Engineers (Corps). The
FWS uses a nonregulatory definition that is broader and includes aquatic beds
in shallow freshwater and naturally nonvegetated areas. In the context of veg-
etated wetlands, all four agency definitions are conceptually the same in that
they include hydrology, vegetation, and soils.

Most States have developed regulatory definitions to protect certain wet-
lands from exploitation. Therefore, State definitions are much broader than
any of the Federal definitions. The State definitions tend to emphasize the
presence of certain plants for identification purposes (table 2). However, the
States did not produce a comprehensive list of “wetland plant species,”
making it difficult to use vegetation consistently to identify the limits of wet-
lands (Tiner, 1989 and 1993a).

WETLAND CLASSIFICATION

“Wetland classification,” as used in this article, refers to the designa-
tion of different wetland types on the basis of hydrology, vegetation, and soils.
The Federal Government’s earTy attempts to classify wetlands wete motivated
largely by agricultural interests that sought to convert wetlands to cropland.
The first classification systems put wetlands into a few general categories
on the basis of location—river swamps, lake swamps, and upland swamps
(Wright, 1907). Other classification systems were related to the degree of
inundation—permanent swamps, wet grazing iand, periodically overflowed
land, and periodically swampy land (dachnowski, 1920).

Later wetland classifications developed from a need to differentiate wet-
lands from other land-cover types for regional end national planning purposes,
or because of ecological interest. Martin and others (1953) developed a “Clas-
sification of Wetlands in the United States  to serve as a framework for the
1954 national inventory to assess the amount and types of wetland water-
fowl habitat. Although this system is still in use, the inadequate definition
of wetland types has led to inconsistencies in application across the country
(Cowardin and others, 1979).

When the FWS began a review of existing wetland inventories in 1974,
they found more than 50 classification schemes (U.S. Fish and Wildlife Ser-
vice, 1976). The only one of these that was nationally based was that of Martin
and others (1953). Subsequently, the FWS worked with several prominent
wetland scientists and mapping experts to identify necessary elements for a
new classification system based on the concept of ecosystems (Sather, 1976),
Four key objectives were established:

= Identify ecologically similar habitat units

* Classify these units systematically to facilitate resource-management
decisions

« Identify units for inventory and mapping purposes

* Provide uniformity in concept and terminology throughout the country

! The SCS became the Natural Resources
Conservation Service in 1994,
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Table 2. Examples of wetland definitions used by Federal and State agencies in the Linited States

FEDERAL
U.8. Fish and Wildiife Service
{Cowardin and others, 1979}

U.S. Army Corps of Engineers

{33 CFR 328.3)

U.S. Environmental Protection Agency
{40 CFR 230.3)

U.S. Soil Conservation Service

(National Food Security Act Manual 1988}
(The Act is commonly known as

the “Swampbuster")

STATE

Connecticut
{CT General Statutes, Sections 22a-36 to 45,
inclusive, 1972, 1987)

Connecticut

(CT General Statutes,
Sections 22a-28 to 35,
inclusive 1969}

Rhode Island

Coastal Resources Management Council
(Rl Coastal Resources Management
Program

as amended June 28, 1983)

Rhode [sland

Department of Environmental
Management (Rl General Law,
Sections 2-1-18 et seq.)

New Jersey

{(Pinetands Protection Act,
N..J. STAT. ANN.

Section 13:18-1 10 13:28.}

New Jersey

(Coastal Wetland Protection Act -
N.J. STAT. ANN,

Section 13:18-1 to 13:9A-10}

Massachusetts
{MA General Law
Chapter 131, Section 40

Wettand deﬁnitioq

“Wetlands are lands transitional between terrestrial and aquatic systems where the water tablg is usually at or

. hear the surface or the land is covered by shallow water. For the purposes of this classification wetlands must

have ane or more of the fallowing three attributes: (1} at icast periadically, the tand 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.”

"Wetlands are those areas that are inundated or saturated by surface or groundwater at a frequency and duration
sufficient to support, and that under normal circumstances de support, a prevalance 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 & predominance of hydric soils and that are inundated or saturated by
surface or ground water at a fraquency and duration sufficient to support, and under normal circumstances do
suppert, a prevalence of hydrophytic vegetation typically adapted for life in saturated soil conditions, except
tands in Alaska identified as having high potential for agricultural devefoprment and a predominance of
permafrost soils.”

“Wetlands mean land, including submerged land which consists of any of the seil types designated as poorly
drained, very poorly drained, alluvial, and floodpiain by the National Cooperative Soils Survey, as may be
amended from time to time, by the Soil Conservation Service of the United States Department of Agriculture,
Watercourses are defined as rivers, streams, brooks, waterways, lakes, ponds, marshes, swamps, bogs, and all
other bodies of water, natural or artificial, public or private.”

"Wetlands are those areas which border on or lie beneath tidal waters, such as, but not fimited to banks, bogs,
salt marshes, swamps, meadows, flats or other low fands subject to tidal action, including those areas now or
formerly connected to tidal waters, and whose surface is at or below an elevation of one fsot above local extreme
high water.” (Also includes a list of plants capable of growing in tidal wetlands.)

“Coastal wetlands include salt marshes and freshwater or brackish wetlands contiguous to salt marshes. Areas of
open water within coastal wetlands are considered a part of the wetland. Salt marshes are areas regularty
inundated by salt water through either natural or artificial water courses and where ang or more of the following
species predominate:” (8 indicator plants listed). "Contiguous and associated freshwater or brackish marshes are
those where one or more of the following species predominate:” {¢ indicator plants listed).

Fresh water wetlands are defined to include, “but not be limited to marshes; swamps; bogs; ponds; river and
stream flood plains and banks; areas subject to flooding or storm flowage; emergent and submergent plant
communities in any body of fresh water including rivers and streams and that area of land within fifty feet (50') of
the edge of any bog, marsh, swamp, or pend.” Various wetiand types are further defined on the basis of
hydrology and indicator plants, including bog {15 types of indicator plants], marsh (21 types of indicater pfants),
and swamp {24 types of indicator plants plus marsh plants},

"Wetlands are those lands which are inundated or saturated by water at a magnitude, duration and frequency
sufficient to support the growth of hydrophytes. Wetlands include lands with poorly drained or very poorly
drained soils as designated by the National Cooperative Soils Survey of the Soit Conservation Service of the
United States Department of Agricutture. Wettands include coastal wetfands and inland wetlands, including
submerged lands.”

“Coastal wetlands are banks, low-lying marshes, meadows, flats, and other lowlands subject to tidal inundation
which support or are capable of supporting one or more of the following plants:” {29 plants are listed), “Inland
wetlands” are defined as including, but not fimited to, Atlantic white cedar swamps {15 plants listed), hardwood
swarnps {19 plants specified), pitch pine lowlands (10 plants listed), bogs (12 plants identified), inland marshes (6
groups of plants fisted), lakes and ponds, and rivers and streams.

"Coastal wetlands™ are “any bank, marsh, swamp, meadow, flat or other fow fand subject to tidal action in the
Delaware Bay and Delaware River, Raritan Bay, Sandy Hook Bay, Shrewsbury River including Navesink River,
Shark River, and the coastal inland waterways extending southerly from Manasquan Infet to Cape May Harbor, or
at any inlet, estuary, or those areas now or formerly connected to tidal areas whose surface is at or below an
elevation of 1 feot above local extreme high water, and upon which may grow or is capable of growing some, but
not necessarily all, of the following:" (19 plants are listed.) Coastal wetlands exclude “any fand or real property
subject to the jurisdiction of the Hackensack Meadowlands Development Commission....”

“The term ‘freshwater wetiands’ shail mean wet meadows, marshes, swamps, bags, araas where groundwater,
flowing or standing surface water or ice provides a significant part of the supporting substrate for a plant
community for at least five months of the year; emergent and submergent plant communities in inland waters;
that portion of any bank which touches any intand waters.” Various wetland types are further defined on the basis
of hydrology and indigator plants and include bogs (19 types of indicator plants), swamps {22 types of plants},
wet meadows {12 types of plants}, and marshes (22 types of indicator plants).
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WETLANDS AND DEEPWATER HARBITATS
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System Subsystem
Subtidal
Marine
Intertidal
Subtidal
Estuarine
Intertidal
Tidal
Lower Perennial —
Riverine
———Upper Perennial —
Intermittent
Limnetic
{deepwater habitat
onk
Lacustrine vh
Littoral
Palustrine

{wetlands only)

Class

Rock bottom
Unconsolidated bottom
Aquatic bed

Reef

Aquatic bed

Reef

Rocky shore
Uncansolidated shore

Rock bottom
Unconsolidated bottom
Aquatic bed

Reef

Aquatic bed

Reef

Streambed

Rocky shore
Unconsolidated shore
Emergent wetland
Scrub-shrub wetland
Forested wetland

Rock bottom
Unconsolidated bottom
Aguatic bed
Streambed

Rocky shore
Unconsalidated shore
Emergent wetland

Rock bottom
Unconsolidated bottom
Aguatic bed

Rocky shore
Unconsclidated shore
Emergent wetland

Rock bottom
Uncensotidated bottom
Aquatic bed

Racky shore
Unconsolidated shore

Streambed

Rock bottom
Unconsoiidated bottom
Aquatic bed

Rock bottom
Unconsolidated bottom
Aquatic bed

Rocky shore
Unconsolidated shore
Emergent wetland

Rock bottom
Unconsolidated bottom
Aquatic bed
Unconsolidated shore
Moss-tichen wetland
Emergent wetland
S¢rub-shrub wetland
Forested wetland

Figure 15. Classification hierarchy of wetlands and deepwater habitats
showing systems, subsystems, and classes. (Source: Cowardin and

others, 1979).

On the basis of these objectives, the FWS devel-
oped a new wetland classification system. The sys-
tem was extensively field tested and reviewed by pub-
lic and private sectors before being published as
“Classification of Wetlands and Deepwater Habitats
of the United States” (Cowardin and others, 1979).
Since its publication, the system has become the na-
tional and international standard for identifying and-
classifying wetlands (Mader, 1991; Gopal and others,
1982).

THE U.S. FISH AND WILDLIFE SERVICE
WETLAND CLASSIFICAHHON SYSTEM

A synopsis of the FWS wetland classification
system is presented here. Each of the State summa-
ries in this volume gives a general summary of the
system, and a more comprehensive discussion can be
found in Cowardin and others (1979). The system de-
scribed here proceeds from general to specific, as
shown in figure 15.

Svstem.— Each system represents “a complex of
wetlands and deepwater habitats, that share the influ-
ence of similar hydrologic, geomorphologic, chemi-
cal, or biological factors” (Cowardin and others, 1979,
p- 4). Five systems are defined:

* Marine—open ocean and its associated coastline

+ Estuarine——tidal waters of coastal rivers and
empayments, salty tidal marshes, mangrove
swamps, and tidal flats

» Riverine—rivers and streams

* Lacustrine—lakes, reservoirs, and large ponds

* Palustrine—marshes, wet meadows, fens, playas,
potholes, pocosins, bogs, swamps, and small

shallow ponds .

The overwhelming majority of the Nation’s wet-
fands fall within the Palustrine System; most of the
remaining wetlands are in the Estuarine System.

Subsystem.—Each system, except the Palustrine,
is divided into subsystems (fig. 15). The Marine and
Estoarine Systems have two subsystems that are de-
fined by tidal water levels: subtidal—continuously
submersed areas; and intertidal—alternately flooded
and exposed to air. The Lacustrine System has two
subsystems that are defined by water depth: littoral—
the shallow-water zone where wetlands extend from
the lakeshore to a depth of 6.6 feet below low water
or to the extent of nonpersistent emergent plants such
as arrowheads, pickerelweed, wild rice, or bulrush, if
they grow beyond that depth; and limnetic—the
deepwater zone where low water is deeper than 6.6
feet {(deepwater habitat). The Riverine System has
four subsystems that represent different reaches of a
flowing freshwater system: tidal—water levels sub-
ject to tidal fluctuations; lower perennial—perma-
nent, slow-flowing waters having a well-developed
flood plain; upper perennial—permanent, fast-flow-
ing waters having very little or no flood plain; and in-
termittent—streambeds with flowing water for only
part of the year.

Classes.—Each subsystem is divided into
classes, which describe the general appearance of the
wetland or deepwater habitat in terms of the domi-
nant vegetative form, or composition of the substrate
(table 3). For areas where vegetation covers 30 per-
cent or more of the surface, five vegetative classes are
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Table 3. Classes and subclasses of wetlands and deepwater habitats as defined by Cowardin

and others (1979)

i~ Class

Rock bottom

Generally permanently flooded areas with bottom sub-
strates consisting of at least 75 percent stones and
boulders and less than 30 percent vegetative cover,

Bedrock; rubble )

Uncansolidated bottom

Generally permanently flooded areas with bottom sub-
strates consisting of at least 25 percent particles smaller
than stones and less than 30 percent vegetative cover.

Cobble-gravel; sand;
mud; organic

Aquatiched  Generally permanently flooded areas that are veg-  Algal; aquatic; rooted
etated by plants growing principally on or below the  vascular; floating vascular
water surface.
Reef Characterized by elevations above the surrounding  Coral; mollusk; worm
substrate and interference with normal wave flow; they
are primarily subtidal.
Streambed  Channel whose bottom is completely dewatered atiow  Bedrock; rubble; cobble-gravel;
water periods. sand; mud; organic; vegetated
Rocky shore  Wetlands characterized by bedrock stones or boulder  Bedrock; rubble

with areal coverage of 75 percent or more and with less
than 30 percent coverage by vegetation.

Unconsolidated shore

Wetlands having unconsolidated substrates with less
than 75 percent coverage by stones, boulders, and bed-
rock and less than 30 percent native vegetative cover.

Cobble-gravel; sand; mud;
organic; vegetated

Moss-lichen wetland

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

Moss; lichen

Emergent wetland

Wetlands dominated by erect, rooted, herbaceous hy-
drophytes.

Persistent; nonpersistent

Scrub-shrub wetland

Wetlands dominated by woody vegetation less than 20
feet (6 meters) tall.

Deciduous; evergreen;
dead woody plants

Forested wetland

Wetlands dominated by woody vegetation 20 feet {6

Deciduous; evergreen;

31

meters) or taller.

dead woody plants

used—agquatic bed, moss-lichen wetland, emergent
wetland, scrub-shrub wetland, and forested wetland.
Aquatic beds may be either wetlands or deepwater
habitats, depending on water depth.

Six other classes are used where vegetation gen-
erally is absent and where substrate and degree of
flooding are distinguishing features—rock bottom,
unconsolidated bottom, reef, streambed, rocky shore,
and unconsolidated shore. Areas that are nonvegetated
and permanently flooded are classed as either rock
bottom or unconsolidated bottom. Areas that are pe-

riodically flooded are classed as streambed, rocky
* shore, or unconsolidated shore. Reefs are found in
both permanently flooded (deepwater habitats) and
periodically flooded tidal areas (wetlands).

Subclass.—FEach class is divided further into
subclasses (table 3) to define the substrate in non-veg-
etated areas or the dominant vegetation in vegetated
areas. In vegetated areas, the subclasses are—persis-
tent or nonpersistent emergents, mosses and lichens,
or broad-leaved deciduous, needle-leaved deciduous,
broad-leaved evergreen, needle-leaved evergreen, and
dead woody plants. In nonvegetated areas the sub-
classes are—bedrock, rubble, cobble-gravel, mud,
sand, and organic.

Dominance Type.—Below the subclass, domi-
nance type can be applied to specify the dominant
plant or animal in the wetland. This level allows one
to distinguish between distinct plant communities

(red maple forested wetland and pin oak forested wet-
land, or a tussock-sedge-dominated emergent wetland
and cattail-dominated emergent wetland}. In this way,
individual wetlands can be grouped in ecologically
similar units.

Modifiers.—The classification system also uses
modifiers to describe hydrologic, chemical, and soil
characteristics, and the effects of humans on the wet-
lands. The four specific modifiers used are—water re-
gime, water chemistry, soil, and special. These modi-
fiers can be applied to classes, subclasses, and domi-
nance types.

The water-regime modifiers describe flooding or
soil saturation and are divided into two main
groups—tidal and nontidal. Tidal modifiers can be
subdivided into two general categories—salt- and
brackish-water and freshwater. The nontidal modi-
fier—inland freshwater and saline—defines condi-
tions where runoff, ground-water discharge or re-
charge, evapotranspiration, wind, and lake seiches
(oscillation of the water) cause water-level changes,
Both tidal and nontidal modifiers are briefly defined
in table 4.

Water-chemistry modifiers are divided into two
categories: salinity and pH. The salinity modifiers
have been further divided into two groups: haline for
estuarine and marine tidal areas dominated by sodium
chloride and saline for nontidal areas dominated by
salts other than sodium chloride. The salinity and

The FWS

classification system
has become the
national and
international
standard for
identifying and

classifying wetlands.
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Table 4. Water regime modifiers as defined by Cowardin and others (1979)

'w\'f}_f_ater regi'_me and definition

— Subtidal — Permanently flooded tidal waters

— Salt-and Irregularly exposed — Exposed less often than daily by tides
brackish-

water areas Regularly flooded — Daily tidal flocding and exposure to air

L Irregularly flooded — Flooded less often than daily and
typically exposed to air

Tidal ~——

— Permanently flooded — Permanently flooded by tides and river,
overflow but with tidal fluctuation in water levels

Semipermanently flooded — Flooded most of the growing season
by river overflow but with tidal fluctuation in water levels

" Freshwater Regularly flooded — Daily tidal flooding and exposure to air

Seasonally flooded — Flooded irregularly by tides and river overflow

L Temporarily flooded — Ftooded irregularly by tides and for brief
periods during growing season by river overflow

[~ Permanently flooded - Flooded throughout the year in all years

Intermittently exposed — Flooded year-round except during
extreme droughts

Semipermanently flooded — Flooded throughout the growing
season in most years

Seasonally flooded — Flooded for extended periods in the growing
Inland fresh- season, but surface water is usually absent by the end
Nontidal { water and of the growing season

saline areas Saturated — Surface water is seldom present, but the substrate
is saturated to the surface for most of the growing season

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

Intermittently flooded — The substrate is usually exposed and only
flooded for variable periods without detectable
seasonal periodicity imay be upland in some situations)

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

fluctuations in salinity of water in a wetland and the  Mitsch and Gosselink (1986), Niering (1984), Tiner
type of salt causing the salinity determines whatplant (1984, 1987, 1993b), and Wilen and Tiner (1993).
and animal species the wetland can support. The pH
modifiers identify waters that are acid (pH less than
5.5), circumneutral (pH 5.5-7.4}, and alkaline (pH CONCLUSIONS
TR greater than 7.4). The FWS wetland classification system places
The FWS wetlan Soil modifiers are divided into two categories—  ecologically similar habitats into a hierarchal system
classification system organic and minera!. In general, if::l soi! has 20 per-  that permits we_tland classification d'own to domi-
/ cent or more organic matter by weight in the upper  nance types, which are based on dominant plants or
has pmwded @ 16 inches, it is considered an organic soil. If it has  substrates. The system can be used to identify units
uniform ify of less than t'his amount, it is a mineral so_il. for ir{ventory 'amd mapping for Fe‘deral andl State. wet-
. Special modifiers are used to describe humanor  land inventories. It also has provided a uniformity of
wetland ter mmO’Og}’« beaver activities. These modifiers are: excavated, im-  wetland terminology. The FWS uses this classifica-
o pounded (obstruct outflow of water), diked (obstruct  tion to determine wetland status and trends—infor-
inflow of water), partly drained, farmed, and artifi-  mation useful to resource managers and planners at
cial (materials deposited by humans to create or  all levels of government.
meodify a wetland). Since the 1954 inventory by the FWS, wetlands
Although an extensive treatment of wetlands is  have changed because of natural and human-related
beyond the scope of this article, it would be incom-  activities. Wetland characteristics and values have
plete without examples of the classification of some  become better defined, more widely known, and
of the different wetland types. In figure 16, some of  more appreciated, As a result, Federal and State leg-
the major wetland types are listed by their common  islation has been passed to protect wetlands, and
names and then classified by the FWS system. The some States have completed wetland surveys
variety of wetlands and their locations also are iltus-  (Cowardin and others, 1979) to aid in protecting and
trated. For further information on wetland types, see  managing this resource.
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Numbér  General wetlandtyp’e Locatlon i - m  Class Subelass Water regime
1 Willow swamp Alaska Range e“as! of Paxon, Alaska Palust.rine. —_— Scrub-shrub  Broad-eaved deciduous Seasonally floaded
2 Cattail marsh Near Brainerd, Minn. Palustrine _ Emergent Parsistent Seasonally fiooded
-3 Inland lakeshore marsh Lake Durant, N.Y. Lacustrine Littoral Emergent Nenpersistent Permanently flooded
4 Floating bog Adirondacks, N.Y. Palustrine —_ Scrub-shrub  Broad-leaved evergreen Saturated
5 Salt marsh Nantucket, Mass. Estuarine Intertidal Emergent Persistent Tidal, Irregularly flooded
6 Maple-ash swamp Sussex County, N.J. Palustrine —_ Forested Broad-leaved deciduous Seasonally flooded
7 Brackish marsh Cedar Key, Fla. Estuaring Intertidal Emergent Persistent Tidal, Irregularly flooded
Cypress-gum swamp Francis Marion National Forest, 5.C.  Palusteine —_ Forested Needis/broad-leaved deciduous  Semiparmanently flooded
9 Pocosin Francis Marion National Forest, S.C.  Palustrine —_ Secrub-shrub  Broad-leaved evergreen Saturated
1 Cottonwood riparian forest  Near Reno, Nev, Palustrine —_ Forested Broad-leaved deciduous Temporarily flooded
11 Wet meadow Nisqually, Wash. Palustrine e Emergent Persistent Seasonally flooded
i2 Black spruce bog Juneau, Alaska Palustrine —_ Forested Needle-leaved evergreen Saturated
13 Prairie pothole Devil's Lake area, N. Dak. Palustrine —_— Emergent Nonpersistent Semipermanently flooded

Figure 16. Examples of the classification for major wetland types in the United States, following Cowardin and others (1979}, (Note that there

are no subsystems for the Palustrine System. Photograph 1 by David Dahl; 4 by Bill Zinni;

phatographers are with the U.S. Fish and Wildlife Service.)

12 by Jon Hall; all others by Ralph W. Tiner. All
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