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CHAPTER 1.

Introduction

Since the 1950s, there has been particular concern
about wetland losses and their impact on fish and wildlife
populations. In 1954, the U.S. Fish & Wildlife Service
conducted the first nationwide wetlands inventory. This
inventory was published in a well-known report entitled,
Wetlands of the United States, commonly referred to as
“Circular 39" (Shaw and Fredine, 1956). Since the
publication of Circular 39, wetlands have continued to
change due to both natural processes and human activi-
ties, such as the conversion of wetlands for agriculture,
residential and industrial developments and other uses.

During the 1960s, the general public in many states
became more aware of wetland values and more con-
cerned about wetland losses. People began to realize that
wetlands not only provide significant fish and wildlife
habitat, but that they also provide public benefits such as
flood protection and water quality maintenance. Wet-
lands had been regarded by most people as wastelands
whose best use could only be attained by draining for
agriculture, dredging and filling for industrial and hous-
ing developments, or for use as sanitary landfills. How-
ever, scientific studies demonstrating wetland values were
instrumental in increasing public awareness of weétland
benefits and stimulating concern for wetland protection.
Consequently, in the 1960s and 1970s, several states
passed laws to protect coastal wetlands: Massachusetts
(1963), Rhode Island (1965), Connecticut (1969), New
Jersey (1970), Maryland (1970), Georgia (1970), New
York (1972) and Delaware (1973). Shortly thereafter,
several of these states adopted inland wetland protection
legislation: Massachusetts, Rhode Island, Connecticut,
and New York. Most other states with coastal wetlands
subsequently followed the lead of these northeastern
states, and in the mid to late 1980s, other northeastern
states adopted freshwater wetland protection laws: Ver-
mont, New Jersey, Maine, and Maryland.

During the 1970s, the U.S. Army Corps of Engineers
assumed limited regulatory responsibility for wetland
protection through Section 10 of the Rivers and Harbors
Act and Section 404 of the Federal Water Pollution
Control Act (later amended as the Clean Water Act of
1977). Federal permits from the U.S. Army Corps of
Engineers are now required for many types of construc-
tion in wetlands, although normal agricultural and for-
estry practices are exempt.

The U.S. Fish and Wildlife Service has the primary
responsibility for the protection and management of the
nation’s fish and wildlife and their habitats. Conse-

quently, a need for ecological information was recognized
for use in making knowledgeable decisions regarding
policy, planning, and the management of the country’s
wetland resources. The National Wetlands Inventory
Project was established in 1974 to generate and dissemi-
nate scientific information on the characteristics and
extent of the nation's wetlands. The purpose of this
information is to foster appropriate use of wetlands and to
provide data for making accurate resource decisions. Two
different kinds of information are generated by this project:
(1) detailed maps; and, (2) status and trends reports.

Detailed wetland maps serve a purpose similar to that
of the National Cooperative Soil Surveys, the National
Oceanic and Atmospheric Administration’s coastal geo-
detic survey maps, and the Geological Survey’s topo-
graphic maps. Detailed wetland maps are used for many
purposes including watershed management plans, envi-
ronmental impact assessments, permit reviews, facility
and corridor siting, oil spill contingency plans, natural
resource inventories, wildlife surveys, and others. To
date, over 10,000 maps have been produced, covering 61
percent of the lower 48 States, 18 percent of Alaska, and
all of Hawaii. Present plans are to complete wetland
mapping for the conterminous U.S. by 1998 and to
accelerate the mapping of Alaska’s wetlands therealter.

By classifying wetland types and measuring acreages,
it has also been possible to provide national estimates of
the status and recent losses and gains of wetlands. Hence,
the National Wetlands Inventory (NWI) provides infor-
mation for reviewing the effectiveness of existing federal
programs and policies and for increasing public aware-
ness. Technical and popular reports about these trends
have recently been published (Frayer, et al., 1983; Tiner,
1984).

Need for a Wetlands Inventory in
Connecticut

Although the state of Connecticut prepared coastal
wetland maps in the early 1970’s for regulatory purposes,
no statewide acreage summaries of the extent of these
wetlands were prepared. Similarly, Connecticut prepared
maps for inland wetlands based upon soil types from the
National Cooperative Soil Surveys for identification pur-
poses only. Neither set of maps separates wetlands into
vegelation types. Moreover, significant time has elapsed
since the coastal and inland wetland maps were prepared
and changes have undoubtedly occurred.

L ,



Consequently, the U.S. Fish and Wildlife Service and
the Connecticut Department of Environmental Protection
joined together in 1980 to conduct a wetlands inventory
for Connecticut. This inventory wasa part of the Service’s
National Wetlands Inventory Project, and produced de-
tailed wetland maps that identify the status of Connecticut’s
wetlands and serve as a base for determining future
changes.

Description of the Study Area

Connecticut’s landscape is primarily hilly with a
broad central lowland bisecting the state (Figure 1).
Elevations range from sea level along the coast to over
2,000 feet in the northwest uplands. Most of the state is
underlain by acidic schists and gneisses with sandstones,
shales, and basalts in the Central Valley. Along the
western border, a few narrow limestone valleys occur
(Rodgers, 1985). A general description of the geology of
Connecticut can be found in The Face of Connecticut:
People, Geology, and the Land (Bell, 1985).

Connecticut has a temperate humid climate that is
modified by its proximity to the Atlantic Ocean. In
general, there is a large range in both diurnal and annual
temperatures, ample precipitation evenly distributed
throughout the year, great variation between the same
season in different years, and considerable diversity from
place to place (Brumbach, 1965). Annual precipitation is
44-48 inches, with an average snowfall accumulation
ranging from 7 inches along the coast to 20 inches in the
northwestern uplands. Average temperatures range from
a mean maximum of 82.59F in July to a mean minimum
of 18.49F in January. The length of the frost free season
averages from 180 days along the coast to 150 days in the
northwest corner of the state, with the first freeze occur-
ring in late September or early October and the last in mid-
April or early May.

Organization of this Report

This report includes discussions of wetland concept
and classification (Chapter 2), National Wetlands Inven-
tory techniques and results (Chapter 3), wetland forma-
tion 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 Appendix
containsalist of hydrophytic plants found in Connecticut’s
wetlands. Scientific names of plants follow the Preliminary
Checklist of the Vascular Flora of Connecticut (Dowhan,
1979) with synonymy to the National List of Scientific Plant
Names (U.S.D.A. Soil Conservation Service, 1982). A
figure showing the general distribution of Connecticut’s
wetlands and deepwater habitats is provided as an enclo-
sure 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

In January 1975, the U.S. Fish and Wildlife Service
brought together 14 authors of regional wetland classifi-
cations and other prominent wetland scientists to help
decide 1if any existing classification could be used or
modified for a national inventory, or if a new system was
needed. They recommended that the Service attempt to
develop a new national wetland classification. In July
1975, the Service sponsored the National Wetlands Clas-
sification and Inventory Workshop, where more than 150
wetland scientists and mapping experts met to review a
preliminary draft of the new wetland classification system.
The consensus was that the system should be hierarchical
in nature and built around the concept of ecosystems
(Sather, 1976).

Four key objectives for the new system were estab-
lished: (1) to develop ecologically similar habitat unit; (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
(Cowardin, et al., 1979).

The U.S. Fish and Wildlife Service wetland classifica-
tion system was developed by 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 inter-
ested individuals. The classification system went through
three major dralts and extensive field testing prior to its
publication as Classification of Wetlands and Deepwater
Habitats of the United States (Cowardin, etal., 1979). Since
its publication, this classification system has been widely
used by federal, state and local agencies, university scien-
tists, private industry, and nonprofit organizations for
identifying and classifying wetlands.

The U.S. Fish and Wildlife Service’s
Definition of Wetlands

Wetlands generally lie between the better drained,
rarely flooded uplands and the permanently flooded deep
waters of lakes, rivers and coastal embayments (Figure 2).
Wetlands include the variety of marshes, bogs, swamps,
shallow ponds, and bottomland forests that occur through-
out the country. They usually lie in upland depressions or

along rivers, lakes and coastal waters where they are
subject to periodic flooding or surface water ponding.
Some wetlands, however, occur on slopes where they are
associated with ground water seeps. To accurately inven-
tory this resource, the point along the continuum of
natural wetness where wetland ends and upland begins
had to be determined. While many wetlands lie in distinct
depressions or basins that are readily observable, the
wetland-upland boundary is not always easy (o identify.
This is especially true along many flood plains, in glacial
till deposits, on gently sloping terrain, and in areas with
significant hydrologic modification. To help ensure accu-
rate and consistent wetland determination, a multi-disci-
plinary and ecologically-based wetland definition was
constructed.

The U.S. Fish and Wildlife Service first acknowledged
“there is no single, correct, indisputable, ecologically
sound definition for wetlands, primarily because of the
diversity of wetlands and because the demarcation be-
tween dry and wet environments lies along a continuum”
(Cowardin, etal., 1979). Secondly, no attempt was made
to legally define “wetland,” since each state or federal
regulatory agency has defined wetland somewhat differ-
ently to suit its administrative purposes (Table 1). A
wetland is whatever the law says it is. For example,
Connecticut's Tidal Wetland Protection Act {Section 22a-
28 through 35, inclusive of the Connecticut General
Statutes) defines tidal wetlands by a combination of hy-
drologic and vegertative characteristics. In contrast,
Connecticut’s Inland Wetlands and Watercourses Act
(Sections 22a-36 through 22a-45, inclusive of the Con-
necticut General Statutes) defines inland wetlands prima-
rily by certain soil types (“poorly drained, very poorly
drained, alluvial, and flood plainas defined by the U.S.D.A.
National Cooperative Soil Survey”). Watercourses are
defined differently as “. . . rivers, streams, brooks, water-
ways, lakes, ponds, marshes, swamps, bogs, and all other
bodies of water, natural or artificial, which are contained
within, flow through, or border upon the State.” With this
variation in the legal definitions of wetlands within Con-
necticut as well as differences on the federal and state
levels, a wetland definition was needed that would stan-
dardize the identification of wetlands throughout the
United States.

TheU.S. Fish and Wildlife Service defines wetlands as
follows: Wetlands are “lands transitional between terres-
trial and aquatic systems where the water table is usually
at or near the surface or the land is covered by shallow
water. For the purposes of this classification, wetlands
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Figure 2. Schematic diagram showing wetland and deepwater habitats, and uplands on the landscape. Note differences in

wetlands due to hydrology and topographic position.

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 satu-
rated with water or covered by shallow water at some time
during the growing season of each year.” (Cowardin, etal.,
1979, see Tiner, 1989 for clarification).

In defining wetlands from an ecological standpoint
three key attributes of wetlands are emphasized: (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 growing season to stress plants and
animals not adapted for life in water or saturated soils.
Most wetlands have hydrophytes and hydric sotls present.
National and regional lists of wetland plants have been
prepared by the U.S. Fish and Wildlife Service (Reed,
1988a; 1988b) and the Soil Conservation Service has
developed alist of hydric soils (U.S.D.A. Soil Conservation
Service, 1987) to help identify wetland.

Particular attention must be given to flooding or soil
saturation during the growing season. When soils are
covered by water or saturated to the surface, free oxygen
is 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 can have
serious implications for the growth and survival of most
plants. In wetlands, plants must be adapted 10 cope with
these stressful conditions.

Using this definition, 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., tidal flats); (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 beaches).

Completely drained hydric soils that are no longer
capable of supporting hydrophytes due to a change in
water regime are not considered wetlands under the U.S.
Fish and Wildlife classification system. Areas with effec-
tively drained hydric soils are, however, good indicators of
historic wetlands which may be suitable for restoration
through mitigation projects.

The U.S. Fish and Wildlife Service generally classifies
shallow waters as wetlands. Deeper water bodies are
defined as deepwater habitats, since water is the principal
medium in which organisms live. In tidal areas, the
deepwater habitat begins at the extreme spring low tide
level. In nontidal freshwater areas, however, this habitat
by definition starts at a depth ol 6.6 feet (2 m) since
shallow water areas are often vegetated with emergent
wetland plants. Both “wetlands” and “deepwater habitats”
are regulated by state and federal laws to protect wetland
and water quality.

The U.S. Fish and Wildlife Service’s
Wetlands Classification System

The U.S. Fish and Wildlife Service wetlands classifi-
cation system is hierarchical, proceeding from general to
specific (Figure 3). In this approach, wetlands are first



Table 1. Definitions of “wetland” according to selected federal agencies and state statutes.

Organization (Reference)

U.S. Fish and Wildlife Service
(Cowardin, et al., 1979)

U.S. Army Corps of Engineers
(Federal Register, July 19, 1977;
July 22, 1982; November 13, 1986)

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

State of Connecticut

(CT General Statutes,

Sections 22a-36 1o 45, inclusive,
1972, 1987)

State of Connecticut

(CT General Statutes,

Sections 22a-28 to 35, inclusive
1969)

Wetland Definition

“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 the 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.”

“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 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 that 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 high potential
for agricultural development and a
predominance of permafrost soils.”

“Wetlands mean land, including submerged land,
which consists of any of the soil types designated

as poorly drained, very poorly drained, alluvial, and
floodplain by the National Cooperative Soils Survey,
as may be amended from time to time, of 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 limited to
banks, bogs, salt marshes, swamps, meadows, flats or
other low lands 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 foot
above local extreme high water.”

Comments

This is the official U.S. Fish and
Wildlife Service definition and is
used for conducting an inventory of
the wetlands in the United States.
This definition emphasizes flooding
and/or soil saturation, hydric soil
saturation, hydric soils, and
hydrophytic vegetation. Shallow lakes
and ponds are also included as
wetlands. Comprehensive lists of
wetland plants and hydric soils are
available 1o further clarify this
definition.

Federal 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.

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

This is the State regulatory definition
of inland wetlands and watercourses
in Connecticut. The definition
emphasizes soil drainage
characteristics and hydrology and
allows accurate determination of
most wetland boundaries on-site

by a certified soil scientist.

This is the state regulatory definition
for tidal wetlands in Connecticut.
This definition includes a general list
of plants capable of growing in these
wetlands and the boundaries of such
are plotted on official tidal wetland
boundary maps based on detailed
ground surveys.



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 (Figure 4). The Marine System
generally consists of the open ocean and its associated
coastline, while the Estuarine System encompasses salt
and brackish marshes and brackish waters of coastal rivers
and embayments. Freshwater wetlands and deepwater
habitats fall into one of the other three systems: Riverine
(rivers and streams), Lacustrine, (lakes, reservoirs, and
large ponds) or Palustrine (marshes, bogs, swamps, and
small shallow ponds).

Each system, with the exception of the Palustrine, is
further subdivided into SUBSYSTEMS. The Marine and
Estuarine Systems both have the same two subsystems:
(1) Subtidal - continuously submerged areas; and, (2)
Intertidal - areas alternately flooded by tides and exposed

to air. Similarly, the Lacustrine System is separated into
two subsystems, but the differences are based on water
depth: (1) Littoral - 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, pickerel-
weed, or spatterdock); and, (2) Limnetic - deepwater
habitats beyond the 6.6 feet (2 m) at low water. The
Riverine System has four subsystems: (1) Tidal - water
levels subject to tidal fluctuations; (2) Lower Perennial -
permanent, slow-flowing waters with a well-developed
floodplain; (3) Upper Perennial - permanent, fast-flowing
waters with very little or no floodplain development; and,
(4) Intermittent - channels containing nontidal flowing
waters for only part of the year.

Wetland CLASS describes the general appearance of
the wetland or deepwater habitat, its dominant vegetative
life form, or the composition of the substrate where
vegetative cover is less than 30% (Table 2). There are 11
classes, five of which refer to areas where vegetation covers

Class

Rock Bottom

Unconsolidated Bottom

Aquatic Bed

Reef

Streambed

Rocky Shore

Unconsolidated Shore

Moss-Lichen Wetland

Emergent Wetland

Scrub-Shrub Wetland

Forested Wetland

Table 2. Classes and subclasses of wetlands and deepwater habitats (Cowardin, et al., 1979)

Brief Description

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

Generally permanently flooded areas with bottom substrates
consisting of at least 25% particles smaller than stone 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 completely 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 vegetation.

Wetlands having unconsolidated substrates with less than 75%

coverage by stone, boulders, and bedrock and less than 30%

vegetative cover, except by pioneer plants.

(NOTE: This class combines two classes of the 1977 operational
draft system - Beach/Bar and Flat.)

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

Wetlands dominated by erect, rooted, herbaceous hydrophytes.

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

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

Subclasses

Bedrock; Rubble

Cobble-gravel; Sand; Mud,;
Organic

Algal; Aquatic Moss; Rooted
Vascular; Floating Vascular

Coral; Mollusk: Worm

Bedrock; Rubble: Cobble-
gravel; Sand; Mud; Organic;,
Vegetated

Bedrock: Rubble

Cobble-gravel; Sand; Mud;
Organic; Vegetated

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
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Forested Wetland

Figure 3. Classification hierarchy of wetlands and deepwater habitats showing systems, subsystems, and classes. The Palustrine

System does not include deepwater habitats (Cowardin, et al., 1979).
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Figure 4. Diagram showing major wetland and deepwater habitat systems. Predominant wetland classes for each system are also
designated. (Note: Tidal flat and beach classes are now considered unconsolidated shore )
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Table 3. Water regime modifiers, both tidal and nontidal groups (Cowardin, et al., 1979).

Group Type of Water Water Regime
Tidal Saltwater and brackish ~ Subtidal
areas
Irregularly exposed
Regularly flooded
Irregularly flooded
Freshwater Permanently flooded-tidal
Semipermanently flooded-tidal
Regularly flooded
Seasonally flooded-tidal
Temporarily flooded-tidal
Nontidal ~ Inland freshwater Permanently flooded

and saline areas
Intermittently flooded

Semipermanently flooded

Seasonally flooded

Saturated

Temporarily flooded

Intermittently tlooded

Artificially flooded

30% 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: Rock Bottom, Uncon-
solidated Bottom, Reef (sedentary invertebrate colony),
Streambed, Rocky Shore, and Unconsolidated Shore. Per-
manently 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 {looded and exposed areas.

Each class is divided into SUBCLASSES which define
the type of dominant vegetation or the type of substrate in
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Definition

Permanently [looded by tides.

Exposed less often than daily by tides.
Daily tidal flooding and exposure to air.

Flooded less often than daily and typically
exposed 1o air.

Permanently flooded by tides and river or
exposed irregularly by tides.

Flooded for most of the growing season by
river overflow bul with tidal fluctuation in
water levels.

Daily tidal flooding and exposure 1o air.

Flooded irregularly by tides and seasonally by
river overflow.

Flooded irregularly by tides and for briel
periods during growing season by river
overflow.

Flooded throughout the year in all years.

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 substrate
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 usualy exposed and only flooded
[or variable periods without detectable seasonal
periodicity. (Not always wetlands: 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.

nonvegetated areas. Below the subclass level, DOMI-
NANCE type can be applied to specify the predominant
plant or animal in the wetland community. MODIFERS
allow better description of a given wetland or deepwater
habitat in regard to hydrologic, chemical, and soil charac-
teristics and to human impacts.

WATER REGIME MODIFIERS describe {looding or
soil saturation conditions and are divided into two main
groups: (1) tidal; and, (2) nontidal. Tidal water regimes
are used where water level fluctuations are largely driven
by oceanic tides. Tidal regimes can be subdividedinto two
general categories: one for salt and brackish tidal areas,
and another for fresh tidal areas. By contrast, nontidal



modifiers define conditions where surface water runoff,
ground water discharge, and/or wind effects (i.e., lake
seiches) cause water level changes. Both tidaland nontidal
water regime modifiers are presented and briefly defined
in Table 3.

Water chemistry is divided into two categories: (1)
SALINITY MODIFIERS; and, (2) pH MODIFIERS. Like
water regimes, salinity modifiers have been further subdi-
vided into two groups: (1) halinity modifiers for tidal
areas; and, (2) salinity modifiers for nontidal areas (Table
4). Estuarine and marine waters are dominated by sodium
chloride, which is gradually diluted by the fresh water
discharge of coastal rivers. In contrast, the salinity of
inland waters is derived from a combination of four major
cations (calcium, magnesium, sodium, and potassium)
and three major anions (carbonate, sulfate, and chloride).
Interactions between precipitation, surface runoff, ground-
water flow, and evapotranspiration influence inland salts.

The pH moditiers are used to identify acid (pH < 5.5),
circumneutral (pH 5.5-7.4) and alkaline (pH > 7.4) wa-
ters. Some studies have shown a good correlation between
plant distribution and pH levels, especially in peat soils
that isolate plant roots from the underlying mineral sub-

Table 4. Salinity modifiers for coastal and inland areas
(Cowardin, et al., 1979).

Approximate
Specific
Coastal Inland Salinity Conductance

Modifiers! Modifiers?2  (0/00) (Mhos at 25° C)
Hyperhaline  Hypersaline  >40 >60,000
Euhaline Eusaline 30-40 45.000-60,000
Mixohaline Mixosaline®  0.5-30 800-45,000
(Brackish)
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

LCoastal modifiers are employed in the Marine and Estuarine
Systems.

2Inland modifiers are employed in the Riverine, Lacustrine,
and Palustrine Systems.

3The term “brackish” should not be used for inland wetlands
or deepwater habitats.
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strate (Sjors, 1950; Jeglum, 1971). Since pH can be used
to distinguish between mineral-rich and mineral-poor
wetlands and is relatively easy to determine, pH modifiers
were instituted for freshwater wetlands.

SOIL MODIFIERS are used because 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% or
more organic matter by weight in the upper 16 inches, it
is considered organic, whereas if it has less than this
amount, it is a mineral soil.

SPECIAL MODIFIERS describe the activities of people
and/or animals such as beaver that affect wetlands and
deepwater habitats. These modifiers include: (1) exca-
vated; (2) impounded; (3) diked; (4) partly drained; (5)
farmed; and, (6) aruficial. A detailed definition of each
level of the U.S. Fish and Wildlife Service’s wetland
classification system can be found in Cowardin, et al.
(1979).
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CHAPTER 3.

National Wetlands Inventory Techniques and Results

Introduction

High-altitude aerial photography ranging in scale
from 1:60,000 to 1:80,000 serves as the primary remote
sensing imagery source for the National Wetlands Inven-
tory. Once suitable high-altitude photography is ob-
tained, there are seven steps in preparing wetland maps:
(1) field investigations; (2) photo interpretation; (3) re-
view of existing wetland information; (4) quality assur-
ance; (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 inven-
tory. Steps 4 through 7 result in the production of 1:24,000
scale wetland maps.

After publication of final wetland maps for Connecti-
cut, the U.S. Fish and Wildlife Service generated acreage
summaries for wetlands and deepwater habitats for both
the state and by counties. The procedures used to inven-
tory Connecticut’s wetlands and the results of this inven-
tory are discussed in the following sections.

Wetlands Inventory Techniques

Review of Existing Wetlands Inventories

Prior to initiating the National Wetlands Inventory
(NW1) in Connecticut in 1980, the U.S. Fish and Wildlife
Service reviewed past wetland surveys to ensure that no
duplication would occur. Major inventories included U.S.
Fish and Wildlife Service surveys of important waterfowl
wetlands in 1954, 1959, and 1965; Connecticut Depart-
ment of Environmental Protection’s coastal wetlands map-
ping in the early 1970s; and, National Cooperative Soil
Survey maps for the State’s inland wetlands (1962-1983).
During this review, it was found that no comprehensive
inventory on the ecological characteristics of Connecticut’s
wetlands and deepwater habitats existed. Information
was lacking on the variety of wetlands based on vegetation
types and hydrologic characteristics, and there were no
current data on the acreage and distribution of different
wetland types. Inthisrespect, the NWleffort provides the
first comprehensive statewide inventory of Connecticut’s
wetland resources. A summary of wetland inventories in
Connecticut is presented in Table 5.

Mapping Photography
Black and white, 1:80,000 scale aerial photography

was used for mapping Connecticut's wetlands (Figure 5).
This imagery was taken mostly during the spring of 1980
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with a portion of western Connecticut overflown during
the spring of 1981. The user should pay particular
attention to the date of the photography used for each
map, since wetlands may have undergone changes, either
natural or human-induced, since that time. In general,
however, the effective date of this inventory can be consid-
ered 1980.

Field Investigations

Prior to performing the air photo interpretation, field
investigations were conducted by Connecticut DEP staff
to become familiar with the variety of wetlands through-
out Connecticut. Many wetlands, whether typical or
uncommon, were first identified on the imagery and then
field checked to record the appropriate classification and
to develop correlations between photo signatures dis-
played on the imagery and what was actually observed on
the ground.

Throughout the survey, field trips were conducted to
resolve significant interpretation questions. Detailed notes
were taken at more than 200 sites throughout the state. In
addition, observations were made of countless other wet-
lands for classification purposes. Approximately nine
weeks were spent in the field from the fall of 1980 to the
spring of 1982.

Photo Interpretation and Collateral Data

High-altitude aerial photographs were interpreted by
specially-trained DEP biologists using mirror stereoscopes.
Wetlands were identified and delineated and each wet-
land was classified using the mapping conventions as a
guide (U.S. Fish and Wildlife Service, 1981). In accor-
dance with these conventions, all agricultural lands, in-
cluding historic wetlands and alluvial flood plains under
agricultural use, were not designated as wetlands and,
therefore, are not included in this report.

During photo interpretation, additional resource in-
formation was examined to insure the completeness of the
wetlands inventory. Collateral data include the following:

(1) 1:12,000 black and white aerial photography
(1980);

(2) U.S. Geological Survey topographic maps;

(3) U.S.D.A. National Cooperat