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CHAPTER 1.

Introduction

Since the i950s, there has been parlicular concern

about wetland Iosses and their impact on fish and wildlife

populations. ln 1954, the U.S. Frsh & Wildhfe Sen'ice

conducted the first nationwide wetlands inventory. This

inventory..r'as published in a well-known report entitled,

Wetlands o.f the lJnited Stctes, commonly referred to as
"Circular 39" (Shaw' and Fredine, 1956). Since the

publication of Circular 39, wetlands har.'e conlinued to

change due to both natural processes and human activi-

ties, such as the conversion of wetlands for agriculture,

residential and industnal developments and other uses.

Dunng the 1960s, the general public in many states

became more aware of wetland values and more con-

cerned aboul wetland losses. People began to realize lhat

wetlands not only provide significant fish and u'ildlife

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 drainrng for

agnculture, dredging and lilling {br industrial and hous-

ing developments, or for use as sanitary landfi l is. How-

ever, scientif ic studies demonstrating $'etland values were

rnstrumental in increaslng public awareness of wetland

benefitg and stimulatin5l concern for wetland protectiLrn.

Consequently, in the 1960s and 1970s, several stales

passed laws to protect coastal wellands: Massachuselts
(1963),  Rhode ls land (1965),  Connecl icut  (1969) '  New

Jersey (1970),  Mary land (1970),  Georgia (1970),  New

York (1972) and Delain'are (1973). Shortly thereafter,

several of these states adopted inland wetland protcction

legislation: Massachusetts, Rhode lslancl, ConnectLcut'

and New York. Most other s[ales wilh 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, NewJersey, Maine, and Maryland.

During the 1970s, rhe U.S. Army Corps of Engineers

assumed limited reguiatory responsibllity for wetland

protection through Section l0 of the Rrvers and Harbors

Act and Section 404 of the Federal Water Pollution

Control Act (later amended as the Clean Water Act o[

Ig77). Federal permirs from the U.S Arml'Corps of

Engineers are now required for many types of construc-

tion in wetlands, although normal agricultural and for-

eslry practices are exempt.

The U.S. Fish and Wildlife Service has the primery

responsibil i ty for the proteclion and management of the

nation's frsh and wildlife and their habitats. Conse-

quently, a ne e d for ecoiogical information was recognized

for use in making knowledgeable decisions regarding

pohcy, planning, and the management of the country's

wetland resources. The Naticlnal Wetlands lnventory

Project was establ ished in 1974 to generate and dissemt-

nate scientific information on the charactenstics and

extent of the nation's wetlands. The purpose of this

information is to foster approprtate use of wetlands and ttr

prol 'rde data for making accurate resource decisions. Two

different kinds of information are gene rated by this pro1cct:

( l)  detai led maps; and, (2) status and trends reports.

Detai led $'et land maps ser\re a Purpose similar to thaL

of the National Cooperative Soil  Surveys, the National

Oceanic and Atmospheric Adminrstrat ion's coastal geo-

detic sun'ey maps, and the Gecllogical Surve,v's lopo-

graphic maps. Detailed wetland maps are used for many

purposes including watershed management plans, envi-

ronmenta l  impact  assessment5 .  permr t  rev icus .  fec i l i t l

and corr idor sit ing, ot l  spi l l  contingency plans, natural

resource inventortes, wi ldl i fe surveys, and others. Tcl

date, over 10,000 maps have been produced, cor-ering 6l

percent of the lower 48 States, l8 percent ofAlaska, and

all  of Hawaii .  Presenl 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,

i t  has also been possrble to provide national est imates ot

the status and recent losses and gains oIwetlands Hence,

the National Wetlands Inventory (NWI) prol'ides infor-

mation for revlewing the effectiveness of existing federal

programs and pol icies and for increasing publie 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 Conneclicut prepared coastal

wetland maps in the early 1970's for regulatory purposes,

no statewide acreage summaries oI the extent of these

wetlands were prepared. Similarly, Connecticut prepared

maps for inland wetlands based upon soil types from the

Natronal Cooperative Soil Surveys for identification pur-

poses only. Neither set of maps separates wetlands into

vegetation types. Moreover, srgnificant t ime has elapsed

since the coaslal and inland wetland maps were preprred

and changes have undoubtedly occurred.



Consequently, the U.S. Fish and Wildhfe Service and

the Connecticut Department of Environmental Protection

loined togcther in 1980 to conduct a wetlands inventory

for Connecticut. This inventory was a part of the Se n' ice's

National Wetlands lnvenlory Pro1ect, and produced de-

tailed wetland maps that identify the status oI Conneclicut's

wetlands and sen'e as a base for determinins ltrture

changes.

Description of the Study Area

Connecticul 's landscape is primari ly ht l l ; '  wlth a

broad central lowland btsecting the state (Figure l) .

Elevations range from sea level along the coast to o\rer

2,000 feet in the northwest uplands. Most o[ lhe state is

underlain b1 acidic schists and gneisses with sandstones,

shales, and basalts in the Central Val lel ' .  Along the

western border, a few narrow hmestone val leys occur

tRodgers .  lq85 I .  A  genera l  dcscr ip t ion  . . , f  the  gco log ;  o I

Connecticut can be found in Tht Facc oJ Connecttcut:

People , Geologr' ,  and the Land (Bell ,  1985)

Connecticut has a temperate humid cl imate that is

modif ied b; '  i ts proxrmit l '  to the Atlantic Ocean. In

general,  there is a large range in both diurnal and annual

remperaLurcs, ample precrpitat ion evenly distr ibuted

throughout the year, great variation between lhe same

season rn different years, and considerable diversit;' from

place to place (Brumbach, 1965). Annual precipitat ion is

44-48 inches, u'ith an a\reraEle snor'vfal1 accumulation

ranging from 7 rnches along the coast to 20 inches in the

norLhwestern  up lan . ls .  A \ 'e r lge  tempcra tures  range l rom

a mean maximum of 82.5oF inJuly to a mean mrnimum

of 18.4oF in January. Thc length of the irost free season

averages from I 80 days along the coasl to I 50 day's in the

north\\,est corner oI the state , n'ith the ftrst freeze occur-

r ing in late September or early October and the last in mid-

Apri l  or early Ma;'

Organization of this Report

This report includes discussrons o[ wetland concept
and classiflcation (Chapter 2), Natronal Wetlands lnven-

tory techniques and results (Chapter 3), *'etland forma-

tion and hydrologl'(Chapter 4), hydnc soils (Chapter 5),
wetland vegetation and plant communities (Chapter 6).
wetland values (Chapter 7), u'etland trends (Chapter 8),

and wetland protection (Chapter 9). The Appendix
contains a hst of hydrophytic plants found in Conneclicut's
wetlands. Scientific names of plants follow the Pre linrinarl

Chechlist o.f the Vascular Flora oJ Connecticut (Dowhan,

I 9 79) wirh synonymy to the Ndtiondl List of Scientific Plant
Names (U.S.DA Soi l  Consen'at ion Serv ice,  1982) A

figure showing the general distribution of Connecticul's
wetlands and deepwater habitats rs provided as an enclo-

sure at the back o[ this report
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CHAPTER 2.

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

Introduction along rivers, lakes and coastal waters where they are
sub1ect to perlodic floodrng or surface water ponding.
Some wetlands, however, occur on slopes where rhey are
associated with ground water se eps. To accurately inven-
tory this resource, rhe point along rhe continuum of
natural wetness where wetland ends and upland begins
had to be determined. While manywetlandslie in distrnct
depressions or basins that are readily obsenable, the
wetland-upland boundary is not always easy to identrfy.
This is especially true along many flood plarns, in glacial
t i l l  deposits, on gently sloping terrain, and in areas with
significant hydrologic modification To help ensure accu-
rate and consistent u'etland determination, a multi-disci-
plinary and ecologlcally-based wetland definitron was
construcled.

The U.S. Fish and Wildhfe Servlce l irst acknowledged
"there is no srngle. correct, indisputable, ecoiogically
sound delinition for wetlands, primarily because of the
drverslty of wetlands and because the demarcation be-
tween dry and wet envrronments l ies along a continuum"
(Cowardin, et oI.. 1979) Secondly, no attempr was made
to legally define "wetland," since each state or federal
regulatory agency has defined wetland somewhat differ-
ently tr) suit rts administratirre purposes (Table l) A
wetland is whatever the 1aw says it rs. For example,
Connecticut's Tidal Wetland Protection Act (Section 22a-
28 through 35, inclusive of the Connectrcut General
Statutes) defines tidal wetlands by a combination of hy-
drologlc and vegetative characteristics. ln contrast,
Connecticut's Inland Wetlands and Watercourses Act
(Sections 22a-36 through 22a-45, inclusive trf rhe Con-
necticut General Statutes) defines inland wetlands prima-
ri ly by certain soil types ("poorly drained, very poorly
drained, allur.ial, and fl ood plain as defined by the U S. D.A.
National Cooperative Soil Sun'ey"). Watercourses are
defined drfferently'as ". . . r ir, 'ers, streams, brooks, water-
ways, lakes, ponds, marshes, swamps, bogs, and all other
bodies of water, natural or artif icial, which are contained
withrn, f low through, or borderupon rhe Srare." With this
variarion in the legal definitions of wetlands within Con-
necticut as well as differences on the federal and state
levels, a wetland definit ion was needed that would stan-
dardize the identlfication of wetlands throushout the
United States.

The U.S. Fish and Wildlife Service defines wetlands as
follows: Wetlands are "lands transitional between rerres-
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 classrfication, wetlands

InJanuary 1975, the U.S. Fish and Wrldhfe Sen' ice

brought together l4 authors of regional u, 'er land classif i-
cations and other prominent wetland scientists ro he lp
decide i f  anv exisrinp classi l icat ion could be used or
modified for a national inventory, or if a new system was
nceded. They rectrmmended that the Sen' ice attempt to

develop a new national we t land classif icat ion. ln Jul; '
1975 rhc  Sen ' i ce  sn , rnsored the  Nat iona l  Wet lands  C las-

sif icat ion and Inventory Workshop, where more than I 50
wct land >e icn t i> ts  end mrpp ing  ( ' xPer ts  mct  to  rev iew a

prel iminary draft of the new wetland classif icatron s;.stem.

The consensus was thal the system should be hie rarchical
rn nature and bui l t  around the concept of ecosl 'stems
( S a t h e r , 1 9 7 6 ) .

Four key objectives for the ne\\' system r.vere estab-
l ished: (1) to develop e cological ly similar habitat unit ;  (2)

to arrange these units in a system that r.vould facihtate

resource management decisions; (3) to furnish unrts lbr

rnr.entory and mapping; and, (4) to pror- ide unrformitf  in

eonucpt  rnd  tc rmino log ; '  th roughout  the  count r ) '
(C . rwr rd in ,  ( ' t  L ' t l  .  loTa)

The U.S. Fish and Wildl i le Sen' ice wetland classif ica-

t ion system u'as developed by' Ler,vrs M. Cowardin, U.S.
Fish and Wildl i fe Se n' ice; Virginra Carrer. U. S. Geological

Sun'ey; Francis C Golet, University of Rhode Island; and
Edrvard T. LaRoe, Naticlnal Oceanic and Atmospherie

Administrat ion, n' i th assistance l iom numerous federal

and state agencies, universit l 'scientists, and o[her inter-

ested indir, ' idua1s. The classrf icat ion system went thrr-rugh

three major dral is and extensive f ield test ing prior ro i ts
publication as Classi.fication o.[ Wetlands and Dtepwater

Hab i ta tso f  the  Un i tedSla tes  (Coward in ,  e ta l . ,  1979) .  S ince

its publ icat ion, this classif icat ion system has been r,videly

used by federal,  state and local agencies, unir. 'ersit l 'seien-

t ists, prirate indusLry. and nonprofi t  organizations for

rdenti fying and classifying wetlands.

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

Wetlands generall; '  l ie between the better drained,
rarely flooded uplands and the permanently f looded deep
waters of lakes, nvers and coastal embayments (Figure 2 ).
Wetlands include the variety of marshes, bogs, swamps,
shallow ponds, and bottomland lorests that occur through-
out the country. They usually lle in upland depressions or



U p land

Upland

- - -  
W a t e r T a b l e

Groundwater
D ischarge

High Water

Low Wate l

L__l
Depress iona lWe t l and Overflow Deepwater Overflow

Wetland Habi tat  Wet land
S eepage o n  S l o p e

Figure 2. Schen-rat ic diagram showing w'el land and cleepwater habrtats, and uplands on the landscape . Note cl i f lerences in

wetlands due to hi'drologv and topographic posrtion.

I I
t l+
Wet land

must have one or more of the fo11o..n'ing three attributes:
( I)  at least periodical ly, the land supports predominantly

hydrophytes, (2) the substrate is predominantly undrarned
htdr ic  so i l  rnd  (  l )  rhe  subs t ra te  i s  nonso i l  and is  sa tu

rated with waler or covered by shal low water at some t ime

during the growing season oI each; 'ear. 
" (Cowardin, e t  al. ,

I979, see Tiner, I989 for clanfication).

In defining uetlands from an ecological standpoint

three key attr ibutes of wetlands are emphasized: (1)

hydrology - the degree of flooding or soll saturation; (2)

wetland vegetation (hydrophytes), and, (3) h; 'dr lc sol is.

A1l areas considered wetland must have enough water at

some time during the growing season to stress piants and

animals not adapted lor l i le in u, 'ater or saturated soi1s.

Most wetlands have hydrophytes and hydric soi ls pre se nt.

Natronal and regronal lists of wetland plants have been

prepared by thc U.S Fish and Wrldl i fe Sen' ice (Reed,

1988a; 1988b) and the Soil  Consenation Sen' ice has

developed a hst of hydric soi ls (U S.D.A. Soi l  Conscn'at ion

Service, 1987) to help identi f l 'wetland

Particular attentron must be given to llooding or s,ril

saturation during the growing season. When soils are

covered by rvater or saturated to the surlace, free oxygen

is not avai lable to plant roots. During the grorving season,

mos l  p lan t  ro ( ) l s  must  have access  to  f rce  ox ;gen [ , r r

resprrat ion and growth; f lor.ding at thrs t imc ean har,e

serious implications {or the growth and survir,al of mosl

plants. In wetlands, plants must be adapLed to cope lvi th

lhese stress[ul condit ions.

Using this dcf inrtron, wetlands typical ly fal l  within

one of the following four categ..nes: ( I ) are as rvith both

h1'drophytes and hydric soils (e.g., marshes, swamps. and
hogs ) :  ( 2 )  r r eas  \ \ i t h , ru l  [ ; 6 r , rOh1  tes .  h t r t  w i t h  h ;d r r . '
solls (e.g., t idal f lats); (3) areas rvithout soils but wirh
hydroph;'tes (e .g., seawee d-Ctrvered rr)ck)- shores); and,
(4) periodically, f looded areas without soil and withoul
h;dr . 'ph;  tc :  (c .g. .  gravel  he;rchcs) .

Completely' drained hydric soils that are no longer
capable of supporting h;'drophytes due to a chengc in
water regime are not considered wetlands under the U.S.
Fish and Wildlife classification system Areas with effec-
tivell 'drained h;'dric soils are , hower.er, good indrcators of
historic wetlands rvhich may be suitable for restoration
through mitigation prolects.

The U.S. Fish and Wrldlife Scn ice gcncrally classifies
shallow waters as wetlands. Deeper water bodies are
delined as deepwate r habitrts, since wrtcr is thc principal
medium in which organisms lit,e. ln Ltdal areas, the
deepwater habitat begins at thc cxtrcmc spring lor,v tide
ler,el. In nontidal freshr,vater areas, hor,ver,er, this habitat
b;, definit ion starts at a depth of 6 6 feet (2 m) since
shallow water areas are often vegetated rvith emergenl
wetland plants. Both "u'etlands" and "dee p$'ater habitars"
are regulated by state and fcde nl hr,r 's r., prorccr wetland
' - . 1  . * ' " r o . . ' , , " 1 i r .

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

The U S. Fish and Wildl i fe Sen' ice wetlands classif i ,

cat ion syslem is hierarchical,  proceeding fronr general to
specif ic (Figure 3). In thrs apprtrr luh, \ \ 'crhnds are f irst



Table l. Definitions of "wetland" according to selected federal agencies and state statutes

Organization (Reference)

U.S. Fish and Wildhfe Service
(Cowardrn, et aL, I979)

U S. Army Corps of Engineers
(Federal Regrster,July 19, 1977;

July 22, I  982 ; November 13, 1986)

U.S.D.A. Soi l  Conservat ion Sen' tce

(Nat ional  Food Secur i ty  Act

Manual .  19BB)

State of Connecticut
(CT General Statutes,

Sections 22a-36 to 45, inclusive,

1972,  t987)

State of Connecticut
(CT General Statutes,

Sections 22a-28 to 35, inclusive

1969)

Wetland Definition

"Wetlands are lands transitional between terrestrial

and aquatic s)'stems 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 u'etlands

must have one or more of the following three attributes
(1) at least periodical ly, the land supports

predominantly hydrophytes; (2) the substrate is

predominantly undrained hydrlc soil; and (3) the

substrate is nonsorl and is saturated with water or

c . r r  e red  b1  sha l lou  water  a l  qome t rme dur ing  rhe

growing season of each year."

"Wetlands are those areas that are inundated or

saturated by surface or groundwater at a frequency

and dura i iun  su l f i r ien t  lu  suppor t .  and the t  un , . le r

n . r rma l  c t rcum>lan(c -  L . l ( r  suppor t .  e  p rera lence u f

vegetation typically adapted for lile in saturated soil

cond i t rons .  Wct lands  genera l l l  tnc lude >wamps.

marshes, bogs, and similar areas."

"Wetlands are defined as areas that have a

predominance o[ 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 condit jons, except lands in

Alaska identrfied as having high potential

ior agncultural development and a

predominance of permafrost soi ls."

' 'Wet lands  mean land.  inc ludrng  'ubmerged l . rnd .

whrch consists of any of the sorl types designated

as poorly drained, very poorLy drained, alluvial, and

floodplain by the National Cooperative Soils Sun'ey,

as may be amended from trme to time, o[ the Soil

Conservation Service of the United States Department

of Agriculture. Watercourses are defined as rivers,

s t reams.  b rook ' .  waterwa)s .  lake ' .  pond: .  marshes .

swamps, bogs, and a1l other bodies of water, natural
, -  . , , , f r  . . . l  " . . , L l i  .  . -  ^ * , . l t e . '

u r  J r  L L r r L L d r ,  P U U L L !  u L  P l  r  \  I

"Wetlands are those areas which border on or lie

beneath tidal r'"'aters, such as, but not limited to

banks, bogs, salt  marshes, swamps, meadows, f lats or

other low lands subject to trdal action, including those

areas now or formerly connected to trdal waters, and

whose sur{hce rs at or below an elevation of one foot

above local extreme high water."

6

Comments

This is the offlcial U.S. Fish ancr

Wildlife Sen'ice definition and is

used for conducting an inventory of

the wetlands in the United States.

Thrs  de [ rn r t ion  emphas izes  f l  oodrng

and,/or soil saturation, hydric soil

saturat ion, hydric soi ls, and

hydrophytic vegetation Shallou' lakes

and ponds are also included as

wetlands. Comprehensrve l ists of

wetland plants and hydnc soils are

available to further clarify this

definit ion.

Fedeml  regu ia to r l  de l in i t ion  rn

re \nonsP L \  qec l  ron  404 o f  the  CIcan

w a t e r  A c t  o l  1 9  /  / .  t r \ L  l u o e >  s l m i l J r

a reas  lack ing  vegeta t ion ,  such as  t ida l

f la t t  and does  no t  dc [ rne  lake ' .  ponds .

and nvers as wetlands.

This is the Soil Conservation Sen,ice's

definrtion for implementing the
"Swampbuster" provision of the Food

Security Act of 1985. Any area that

meets  h ;  d r ic  sor l  c r i te r i r  i .

consrdered lo  h r r  e  r  p redominance

,-rf  h1 dric >oi l>. \ote the geographical

exclusion for certain lands in AIaska.

This is the State regulatory definition

of inland wetlands and watercourses

in  ConneL t  i r  u l  .  The de f in r t ron

emphasizes soil drainage

charac ter is t tcs  and hydr , ,1og1 rnd

al lows accurate determination of

most  we l land boundar ies  on-> i te

by a certified soil scientist.

T h i s  i .  r h e  \ r a r e  r e p n l n r ( ) r v  d e l r n r t r o n

[or  t ida l  wet land:  rn  ConneL t  i t  u l .

This definition includes a general list

o I  p lanrs  capab le  o l  g rowing  in  thcse

wetlands and the boundaries of such

are plotted on ofllcial tidal wetland

boundary maps based on detarled

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 o[ simtlar hydrologic,
geomorphologic, chemical, or biological factors." Five
s y s t e m s  a r e  d e i i n e d :  M a r i n e .  E s t u a r i n e .  R r v e r i n e .
Lacustrine, and Palustrine (Figure 4) The Marine Sysrem
generally consists of the open ocean and rts associated
coastl ine, 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: Rir.erine
(rivers and streams), Lacustrine, (lakes, resen-oirs, and
large ponds) or Palus[rine (marshes, bogs, swamps, and
small shallow ponds)

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

to air. Similarly, the Lacusrrine Sysrem is separated into
two subsystems, but the dilferences are based on water
depth: (1) Llttoral - extending from the lake shore ro a
depth of 6.6 feet (2 m) below low warer, or ro [he exrenl
of nonpersistent emergents (e g , arrowheads, pickerel-
weed, or spatterdock); and, (2) Lrmnetic - deepwarer
habitats beyond the 6.6 feet (2 m) at lon' water. The
Riverine System has four subsl'srems: (l ) Trdal - water
levels subject to tidal f luctuations; (2) Lower Perennial -
permanent, slow-flowing waters with a well-developed
floodplain, (3) Upper Pe rennial - permanenr, fasr-flowing
wa[ers wrth Very l itt le or no floodplain der.'elopment; and,
(4) lntermittent - channels containing nonridal f lowing
waters for only part of the year.

Wetland CLASS describes the general appearance of
the u'etland or deepwater habrtat, its domrnant vegetarlve
hfe form, or the composition o[ the substrate u'here
vegetative coler is Less than 30% (Table 2) There are 1 l
classes, {lve of which refer to areas where vegetatic.rn covers

Tab le2 .  C lassesandsubc lassesof  rve t landsanddeepwaterhab i ta ts (Coward in ,e ra l . ,  1979)

Class

Rock Bottom

Unconsohdated Bottom

Aquatic Bed

Reef

Streambecl

Rocky Shore

Unconsohdated Shore

Moss-Lrchen Wetland

Emergent Wetland

Scrub-Shrub Wetland

Brief Description

Generally permanently flooded areas with bottom subsrrates
c()nsist ins trf  at least 75or. stones and boulders and less than 30%_. -  " - ' " . '  "b

vegetatir ,e cover.

Generally permanently flooded areas with bortom substrates
consistrng oI rt  least 259. '  part icles smaller than stone and less
than l09o \ege la l i \e  cu \er .

Generall;' permanently flooded areas vegetated b1' plants growing
principally on or below the u'ater surface line.

Rrdge-like or mound-like structures formed by rhe colonizarion
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 75olo or more and with less than 30% covera€le b1'r.egetatron

Wetlands having unconsolidated subsrrares wrth 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 operarional

draft system - Beach/Bar and FIat.)

Wetlands domrnated by mosses or l ichens where othe. nle.r.  h, ' . 'o
less than 30o/o coverage.

Wetlands domrnated b1' erect, rooted, herbaceous hydrophyres.

Wetlands dominated by woody vegerarion less than 20 feet (6 m) tal l .

Subclasses

Bedrock, Rubble

Cobble-grar,el;  Sand, Mud;
Organrc

ALgal, Acluatic Moss; Rooted
Vascular; Floating VascuLar

Coral;  Mollusk; Worm

Bedrock; Rubble, Cobble
grar,el.  Sand; Mud; Organic;
Vegetated

Bedrock; Rubbie

Cobh l r ' -g rave l .  Sand:  \4ud.
Organrc, Vegetated

Moss; Lichen

Persistent; Nonpersistent

Broad-leaved Decrduous,
Needle-leaved Deciduous;
Broad-lear.ed Evergreen,
Needle-leaved Evergreen;
Dead

Broad-leaved Decidr"rous;
Needle-leaved Deciduous;
Broad-leaved Evergreen;
Needle-leaved Evergreen,
Dead

Forested Wetland \ \ ' e t l a n d '  d ( l r n i n r l e d  b ;  u o t r d y  \ c g e l a t l o n  2 0  I c e L  r o  m ' u r  t J l l c r
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Class

Rock Bottom
Unconsohdated Bottom
Aquatrc Bed
Rcef

Aquatic Becl
Reel
Rockl' Shore
Unconsolidated Shore

Rock Bottom
Unconsoliclated Bottom
Aquatic Bed
Rcef

Aquat ic Bed
Reef
Strearnbe d
Rocky Shore
Unconsol idated Shore
Emergent Wetland
Scrub-Shrub Wetland
Forested Wetland

Rock Bottom
Unconsolidated Bottom
Aquatic Bed
Rocky Shore
Unconsol idated Shore
Emergent Wetland

Rock Bottom
Unconsol idated Bottom
Aquatic Bed
Rocky Shore
Unconsolidated Shore
Emergent Wetland

Rock Bottom
Unconsolidated Bottom
Aquatic Bed
Rocky Shore
Unconsolidated Shore

Strcambed

Rock Bottom
Unconsolidated Bottonr
Acluatic Bed

Rock Bottom
Unconsol idated Bottom
Aquatic Bed
Rocky Shore
Unconsolidated Shore
Emergent Wetland

Rock Bottom
Unconsol idated Bottom
AquatLc Bed
Unconsol idated Shore
Moss-Lichen Wetland
Emergent WetLand
Scurb-Shrub Wetland
Forested Wetland

L i m n e t i c :

Littoral

8
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Lorver Perennial
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I  n te rm i t t e  n t

LL rus r rn ' I

Palustr ine

Figure 3. Cl irssif icatron hierarchl o{ r iet lands

Svstem does not include deeprvater

and deepr.vater habitats showrng systems

habitats (Corvardin, t t  al . ,  I979).
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Figure 4. Diagram showing malor wetland and deepwater habitat s1'stems. Predomrnant wetland classes for each system are also
designated. (Note: Tidal flat and beach classes are now considered unconsolidated shore.)
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Nont ic la i  In lancl l reshr, r 'atcr
ancl  sal ine areas

Regularll' floodecl

SeasonaLly' fl oocled tidal

Ten-rporanl l  f l  oodecl- t idal

Permanent l r '  f loodecl

lnterni t tent l l  f looded

Semrpermanent l l '  I l t toc led

Seasonal l r ' l looclecl

Saturatecl

I cntpLrf,lrll\ I lL)(rLlccl

In ierrr i t tent l l '  l loodecl

Table 3. water regrnre modiliers, both ridal ancl nontidal gror-rps (Co\r'ardin

Group Type of Water Water Regime

rjdal 
::l:ll'.,.' 

:rrrd brackish Subtrdal

lrregularl; e.xPtrsecl

Regularll' flooded

lrregularl;' 1'loocled

Freshu'ater Pcrmanentl l  f looded-t idal

Setnipermanentl l  f loocled-t idal

t ' r  al  ,  1979)

Definition

Permanentl l '  [ loodecl b1' t ides.

Exposecl less often than dai l l 'b; '  t ic les.

D r r i l r  t i J ; r l  [ ] , ' , ' J r n q . t n . l  e  r l ' , ' . t t t ,  l , '  . r t r .

Floodecl less often than clai ly 'ancl t ; 'pical lv
exposecl to air.

Pe rmirnentl t '  f looded by trcles and r iver or
exposecl irregularl l '  by'  t ides.

I ' loodecl lbr nrost of the grolving season b1'
r iver ovetf lou'but r,vi th t idal l lucruati(rn in
rvater levels.

D . r r l ;  r i J u l  f l , ' , ' d i n g . t n J  c x n ( ) > u l (  1 , '  J i r '

Floodecl irregularl ; '  b1' t ides ancl seasonall l  bl '
river overllor'r'.

Floodecl irregr-r lar l l '  bl  r ides ancl Ior bricl
periods during grou' ing season bl r iver
overf lou'.

Flooded throughout the Iear in al l  vears.

Floodecl 1'ear-round cxct-pt durlng exLreme
clroughts.

Floocled throughctut the grorving seasoll  tn Irost

)'e irrs.

Floodecl lor extenc' led pertods in grolvlng
season. but surface n'ater is usuallv absent b1
end of grou ing seasott.

Sr-rrface \\ 'ater is seldom present, but substrate
is saluratecl to the surlace for rnost ol the season

Flooded lbr onl l 'bnef pe r iods during grorving
season, * ' i th water tablc usuall l '  * ' t - l l  beltrt '  the
soil surface for ntost ol the se asc'rl'l.

Substr2rte is usuail exposecl ancl onll' flooclecl
for variable preriods \\ ' t thout cletectablc seasonal
pcriocl ici t l ' .  (Not al* a1's wetlancls: mir) '  be
upland in some situati t tns).

Duration and rmoultt  o{ f looding is control lccl
b; '  means of pumps or siphtrns in combinatlon
u' i th dikes or dams.

nonvegetated areas. Belon' the sul lclass level, DON'11-

NANCE type can be applied to speci l l ' the predominant

plant or animal rn the r 'vet land commr-rnit ; '  N'IODIFERS

allow better descnption of a given wetland or deep\\raler

habitaL in regard to hy'drologic, chernical,  and soi l  charac-

terist ics ancl to human tmPacts.

WATER REGIME MODIFIERS describe f lo,rding or

sol l  saturat ion condit ions and are divided lnto tr i 'o nain

groups. (1) r idal;  and, (2) nontidal.  Tidal $'aler regimes

are used where water level f luctuations are largel l '  dnven

b1'oceanic t ides. Tidal regimes can be subdivided intt) two

general categories: one for salt  ancl brackish t ldal :rreas,

and anolher for fresh t iclal areas. B; 'conlrast, nontidal

Arr i  t rer . r l  lv  I ' l t rodct l

30% or more of the surface : Aquatic Bed, Moss-Lichen

Wetland, Emergent Wetland, Scrub-Shrr-rb Wetland, and

Forested Wetland. The remarning six classes represent

areas gene rall l ' lacking vegelalion: Rock Bottom, lJncon-

solidated Bottom, Reef (sedenLary rnvertebrate colonv).

Streambed. Rocky'Shore, and Unconsolidated Shore. Per-

m:lnentl), floodecl nonveg,etated areas are classilied as

eirher Rock Bottom or Unconsoliclated Bottom' whrle

exposecl areas are t; 'ped as Streambed, Rockl Shore' or

Unconsolidated Shore Invertebrate reefs are louncl in

both permanently' l looded and exposed areas.

Each class is divrded into SUBCLASSES u'hich de fine

the type of clorninant vegetation or lhe type of substralc in

l 0



modifiers define conditions where surface water runoff,

ground water discharge, and./or rvind eff'ects (i.e., lake

seiches) cause waterlevel changes. Both t idal and nontidal

water regime modif ie rs are presented and brief ly defined

in  Tab le  3 .

Water chemistr l ,  is divided into two categories: (1)

SALINITY MODIFIERS;  and,  (2 )  pH MODIFIERS.  L ike

water re gimes, sal inrty modlf iers have been furthe r subdr-

vided into Lwo groups: t  1) hrl ini ty modif icrs for t ldal

arees. and, (2) sal inity 'modil iers lbr nontidal areas (Table

4). Estuarine and marine u'aters are dominated by sodium

chloride, which is gradually di luted by the fresh n'ater

discharge of coastal r ir .ers. In contrast, the sal inity of

inland waters is derived from a comblnation of four malor

cations (calciurn, magnesium, sodium, and potassium)

and three malor anions (carbonate , sulfate , and chloricle).

Interactions between precipitation, surface runoff, ground-

water f low, and er,apotranspirat ion rnf luence inland salts.

Thc pH modif ie rs are used to identi fy 'acrd (pH < 5.5),

circumncutral (pH 5.5-7.4) and alkal ine (pH > 7.4) rva-

ters. Some studies have shor'vn a good correlat ion betrveen

plant distr ibution and pH levels. especiel l ; '  in peat soi ls

that rsolate plant roots from the underl; , ing mineral sub-

Table 4. Sal init l 'modll iers f irr  coastal and inland areas
(Corvardin. cr al. ,  ]979).

s t ra te  (S j i r rs .  I  o50;Jcg lum,  l97 l ) .  S ince  pH can be  used

to t1i:Linguish hctr i 'ccn mineraL-rich and mineral-poor

r 've t lands and is re 1atir . 'el1'eas1'to de termrne , pH nrodif ie rs

we re institutecl for freshr'vater \\retlands.

SOIL MODIFIERS are use d be car-rse soi l  exerts strong

inf luence s on plant growth and reproduction, as lve l l  as on

thc animals lrving in i [ .  Tr 'r ,o sorl  modif ie rs are given: (1)

mrnera l .  and.  (2 )  o rgrn ic .  In  genera l ,  i f  a  so i l  has  20% or

more organic matter b1'u'cight in thc uppcr l6 rnches. i t

rs eonsidcrcd orL'anie. u'hereas i f  i t  has less than this_  _ b * _ ^ ' ' '

amount ,  i t  i s  a  minera l  so i l .

SPECIAL MODIFIERS describe the activi t ie s oI pct 'rp1c

and./or animals such as beaver that affect wctlands ancl

deepwater habitats. These mocli l iers include : ( l)  exca-
vaLed. t2) imptrunded. (3) dikecl,  (4) part l l 'drai lred; (5)

I 'armed; and, (6) art i f ic ial A detai led cle l lni t ion of each

level o1' Lhe U.S. Fish and Wildl l fe Sen' ice's r,vetland

elassif ieatron s)-stcm ern be louncl in Cou'ardl lr ,  ct al.
(  1 9 7 9 ) .
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Coastal Inland Salinity

Modifiersl Modifiers2 (o/oo)

H1'pe rhal ine H1'pe rsal ine >40

Euhal int Eusaline 10-40

Mrxohahne N4ixosal ine3 0.5-30
(Brackish)

Polyl"ral ine Pol; 'sal ine IB30

N4esohahne \4esosaline 5- I  B

OLigohaline Oligosal ine 0 5-5

Fresh Fresh 0 .5

Approximate
Specific
Conductance
(Mhos at 25o C)

>60,000

45,000-60,000

800 45.000

30,000-45,000

8,000-30,000

800 8,000

<800

t ^tCoestr l  mtrdi lrcrs rrc cmploy'ed rn the N' larine and Estuanne

-Systems.z I n l r n d  n r r r d i I i c r :  l r c  r r n p l . r ; r ' r I  r n  t h t '  R i v r ' r i n t .  L ; r (  r r < l n n r ' .
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JThe ter- "brackish" should not be used for inland r,vetlands
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CHAPTER 3.

National Wetlands Inventory Techniques and Results

Introduction

High-alt i tude aerir l  photographl '  ranging in scale

from l:60,000 to 1:80,000 sen'es as the primary remole

sensing imagery source for the National Wetlands Inven-

tory Once suitable high-alt i tude photography is ob-

tained, there are seven sleps in prepanng wetland maps:

(I) f ietd investigations. (2) photo interpretat ion; (3) re-

vrew of existing wetland information; (4) quality assur-

ance; (5) draft map production; (6) interagency review of

draft maps, and. (7) f inal map production. Steps 1 , 2, and

3 encompass the basic data collection phase of the inven-

tory. Steps 4 through 7 result in the productionof 1:24,000

scale welland maps.

After publ icat ir)n of f inal wetland maps for Connecti-

cut, the U.S. Fish and Wildl i fe Sen,ice generated acreage

summaries for wetlands and deepwater habitats for both

the  s ta te  and by  count ies .  The procedures  used lo  inven-

tory Connecticut's wetlands and the results of this inlen-

ro ry  a re  d iscussed in  the  lo l low ing  sec t ions .

Wetlands Inventory Techniques

Review of Existing Wetlands Inventories

Prior to init iatrng the National Wetlands Inventory
(NWI) in Connecticut in 1980, the U.S. Fish and Wildlife
Sen'ice reviewed past wetland suneys to ensure that no
duplication would occur. Major inventories included U.S
Fish and Wildlife Service sunreys of rmportant waterfowl
we t l ands  rn  1954 ,  195a .  end  lQb5 ;  Connec t i cu t  Dcpa r t -
ment of Environmental Protection's coastal wetlands map-
ping in the early I970s; and, Natlonal Cooperatrve 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 habrLats existed. Information
was lacking on the variety of wetlands based on r.egetation
types and hydrologic characteristlcs, and there \\.ere no
current data on the acreage and drstnbution ol di{{erent
wetland types. ln this respect, the NWI e ffort pror.ides the
first comprehensive statewide inventory of Connecticut's
wetland resources. A summary of r'r'etland inventortes in
Connecticut is presented in Table 5.

Mapping Photography

Black and white, l:80,000 scale aerial photography
was used for mapping Connecticut's wetlands (Figure 5).
This imagery was taken mostl).during the spring of 1980

with a portion of western Connecticut overflown during
the  so r i ns  o f  l oB l .  The  r r se r  cho r r l d  nav  na r l i cu la r" ' '  " r '
attention to the date of the photography used for each
map, slnce wetiands may have undergone changes, either
natural or human-induced, since that t ime. In general,
however, the effective date of this inventory can be consid-
ered 1980

Field Investigations

Prior to performrng the air photo rnterpretation, f ield
investigations were conducted by Connecticut DEP staff
to become familiar with the r.anety of we tlands through-
out Connecticut. Many wetlands, whether typical or
uncommon, were first identiiied on the imagery and then
field checked to record the appropriate classificatron and
to der.elop correlations between photo signatures dis-
played on the imagery and what was actuaily obsen'ed on
the ground.

Throughout the sun'ey, field trips were conducted to
resolve significant interpretation questions. Detailed notes
were taken at more than 200 sites throughour the state. in
addition, obsen'atlons 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 I982.

Photo Interpretation and Collateral Data

High-altitude aerial photographs were interpreted by
specially-trarned DEP biologists using mirror s[ereoscopes.
Wetlands were identif ied and delineated and each wet-
land was classified using the mapping conventions as a
guide (U.S. Fish and Wrldirfe Sen'ice, l98i). ln accor-
dance with these conventions, all agricultural 1ands, in-
cluding historic $,etlands and allur,ral flood plains under
agricultural use, were not designated as wetlands and,
therelore, are not included in this report

During photo interpretation, additional resource ln-
formation was examrned to insure the completeness of the
wetlands inventory. Collateral data rnclude the following:

(1) t:12,000 black and white aerial photography
11e80 ) ;

(2) U.S. Geological Survey topographic maps;
(3) U.S.D.A. National Cooperative Soil Sun'eys;
(4) State of Connecticut Coastal Area Management

coastal resource maps; and,
(5) numerous published and unpublished

m r n r r s e  r i n r s
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Table 5.  Wet lancl  rnvenror ies conducted in Connect icut .  This l is t  represents the more comprehensive sun'e) 's  and does not  inc lude
local  stuches.

Date of
Survey

1 9 8 0  l 9 B 2

Lead
Agency

Connecl icr- r t  Department of
Environmental  Protect ion
rv i th U.S Fis l ' r  and Wi ld l i le
Scn' ice

(  , \ n n (  (  l l r  t l l  D f  p d r t l n ! n l  , r I
Envi  ronment i r l  Protect ion
r v i t h  U .S .D  l .  Bu reau  o f
Sports Frsher ies and Wi ld l i fe

Connect icr- r l  Department of
Envi  ronmental  Protect ion

Wetlands Mapped

Coastal and lnland
\\ietlands

Coastal Wetlands

Coastal Wetlands

Comments

I; irst comprehensive inventory,
of Connecticut 's wetlands and
deepr.vater habitats. Two sets
of National Wetlands lnventory'
n l i lps  werc  p r r rdL l , , , i  1 .24 .0d0
ancl 1 100,000. Wetlands
classi l led according tcr
Coward in ,  e t  a i .  (1979) .
lvlinimum mapping area = I acre
Mostly 1980 photography used;
1981 photos used lor the
\ ^  P q l P r n  n r r l  n f  r h r '  < r i I P

First ecological oven-iew of
n c c c n t i e l l \ -  r l l  r h i  t r / . r l

marsh acreage rn Connect icut .
I27 nrarsh svstenrs were
sun,eyecl ior vegetation,
associated fhuna and
environmental  impacts.  Ten
s)rstems had addi t ional  mrcro
r ,  l i . [  \ n n ' ' \ r  P r r h l i r h , , ]  r >
Volume I  and l t ;  Nienng ancl
War ren  (1975 )

F io l , ' l  n r r nn inq , r l  t i , l r l
\\'eLlands by biologists using
the vegetatron-hydrology
definition of the Tidal
Wet land Act .  Approximatel l ,
1 5,000 acres of  t rdal  rvet land
mapped on l :2,400 aenal  photo
pr ints and approved by publ ic
heanng, r.r'ith bounclaries
staked and flagged at straight
line inten'als. Report (Le{br ancl
T i ne r ;  1972 ,  1974 ) .

l 9 7 l -  t c ) 7 5

I q 7 )

r  Trhl t  i  r  r rn i lnucd on l re ing prg,  )

Althor-rgh ef I icient and accurate lor inventorying \\ 'et-
lands, Lhe techniques have limitations. Problems inherent
with air photo intcrpretation olten l imit one's abil it) '  to
delineate wetlancls based upon the quality of the photog-
raphl' and the season and year in which it rvas taken Since
iL was not aln'ays possible to make a reasonable determi-
nat  ion o l  \ \  e l  l rnds hased up(  )n thc vcgela l  ion.  hy dr , ,1ogy .
or topographl'r ' isible on aerial photos, additional infor-
mation was needed prior to the classification o{ certain
areas. Although man;,proble ms were resoh'ed b1'rcgular
and./or addrtional f ield work, others required the use of
ar.ailable collateral informrititrn Sr.me t f thcse problems
and their resolution are discussecl belor'v:

t  Classi f icat ionofLongls landSound.  Duetoalou '
energ)' coastl ine and the magnitude of freshwa-
ter influence from Connecticut's rivers (Hardy,

1972), Long Island Sor-rnd \\ 'as classified as part
of the estuarinc s)stcm rf,thcr then part of the
marine s),slem, based upon the definit ions of
Corvardin.  c t  a l .  (  1979)

2 Tidal f looding of rvetlands. Since the photogra-

+.

phy used for this inventory was not t ide-coordi-
nated, some regularly f looded emergent tidal
wetlands and tidal flats were obscured by flood-
ing waters. U.S.G S. topographic maps and
collateral photography were used to identif l '
locations of these wetlands.

Mapprng of  (s l  uar inc a lgel  bed' .  Tht .  sc IL 'at  urcs
were not interpretable liom the source imagery
and r,vere only delineated when observed rn the
fie 1d.

Determination of rvater regime for intertidal flats.
Al l  in tcr t ida l  l la ls  were c()ns idcred reguler ly
flooded in this survey, although it is recognized
that  the lor , rer  porL ions o l  thcse f la ts  arc i r regu-
larly exposed.

Application of $'ater chemistrl '  modifiers in es-
tuar inc s)  s tcm. Problcms arosc in  at tcnrpt lng to
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Date of
Survey

I 9 5 0 - t  9 8 3

I  964

Lead
Agency

U.S.D.A. Soi l  Consen-at ion
Sen' ice

U S.D t Frsl ' r  and Wilcl l i le
Sen icc

U.S.D. l  F ish  and Wi ld l i le
Sen ice

U.S D. l  F ish  anc l  Wi ld l i le
Sen ice

Wetlands Mapped

Coastal  and ln land
We tlands
(based on soi ls)

Coastal Wetlands

l n land Wet lands
(>40 acres) and

Coastal Wetlands
(>10 acres)

Coasral Wetlands and
Tidal ancl Fresh Areas
Along the Three N{a.jor
Rivers

Comments

(  , , l l l 1 l \  \ l l T \ r ' \ \  t t t : t t r t l i t t , '  > t ' i l' _ , ' -  " 1 - t -  b .
senes sol l  cornplexes.
Llncli flerentiirtccl soil groups.
ancl r lrscel laneous areas.
N,l inimurn mrrpping area is J-5
. r r  r r ' s  \ , r i l -  \ \ {  r ,  r r  l ) n , , 1  L , n
1  .15 .840 aer ia l  photo  pr in ts .
Inland n,etlands *,erc delinecl
bv  s ta tu te  as  'poor l l ' c l ra ined,

verl' poorlv clrainecl.
f loodplain ancl r l luvral 

'  
as

cle f jnecl bi U S D.A Soil
Consen rt ion St-n' ice .
Pnmary clata source lbr
imp lement ing  the  Connect icu t  s
Iniand Wetland Act Published
countl 'soi l  sun'ey' re;rorts for
r1 l  o {  Connect icu t .

A resun'ey' of thc 1 959 rcport.
lclenti l ie d 14,839 acres of
coastal lvetiancl. a loss o1
2 , 1  7 9  a c r e s  s i n c e  I 9 5 4 .
t leport (USFWS, 1965)

A revrs ron  o l  the  1954 suncr ' .
lclcnti f iecl 66.034 acres oI
wet land,  a  loss  o l  l ,3J2
acres  s incc  1955 u , i th  6 .656
^  . - . . -  i ^ , * * , -  - ^ ,  - 1 . . . - . - ^ , .
. r l r r >  i l r  i l i l i l l r r ( r l r  u n r r B ! r .

Report  (USFWS, lS59)

lnventor ied 90% ol  a l l
\\,etlands r'vitl 'r signi{icance to
waterfou'1.  ldent i f lec l  23,397
acres of  wet lancl  of  rvhich
17 ,018  ac res  we re  coas ta l .
Minimum napping 75 acres.
Repo r t  lUSFWS,  1954 )

l 9  5L )

1 9 5 3

separate salt  marshe s lrom brackrsh marshes and

the brackish marshes from the sl ightl l ,brackish

1 , ' l l g l r h a l i n c )  m a r s h c s  u p s t r c r m  i n  t i r l a l  r i v e r s .

Field observations were made to address these

problems t1-rroughor-rt the coastal zone . Basecl

upon this l leld revierv, brackrsh marshes domi-

n l tcd  h ;  \ ' ( ) rn rnon r t  cd  (P i r rugnr i l , ' s  r i i l s l ru j i s )

ancvor narrorv-1e ave d cattail (Typha dngu-stilbli.i)

were mapped drf le re nt11' from s1ight11'brackish

marshes  dominated  by  w i ld  r i ce  (Z izan i t r

0(lurltica).

De te rmination of the uppe r boundary of r iverine

tidal waters. He:rcl of t ide information u'as ob-

l r rn \ 'd  [ r ( )n ]  lhe  : t r i tC  S Cr r l : td l  rCSour (e  mr |S .

exce pt u'he re readi ly,obsen.ab1e impoundments

abruptl l '  ended t idal inf luence.

ldenti l icatron of freshu'ater aquatic be ds. Due Lcr

use ofspring photography, aquatic beds in ponds

ancl lakes rvere not inte rpretable These wetlands

were mapped onl) 'when obsen'ed in the l ield,

othenvrse they r've re inclr-rdecl withrn the assclci-

ated $'ate rbodies

8. Mapprng o1'beaver-inl luenced wetlands. Where

hc'rr. 'er had inrnorrnded or otheru' ise modil ied

areas, the special n.rodifler "b" r,vas adcled to the

\\,etland classillcatron. This moclilie r \\'as used

on11'whe n beaver dams and,/or loclges we re clearll-

vrsible on the imager; '  Lrr rf tr-r t trnfrrmatron

rhro l rg l  , ,1 r rcc r  { i c ld  inVt 's r  ignr ron>.

Identihcation of bogs. Bogs in Connecticut are

prir-narily scrub-shrub wetlancls dominated by

e r i r ' r t c t r u s  p l a n l >  q u r h  l >  l t : - r t  h c r l t a f  r C . t s s c t t . l t i i

calyculaLa), ancl in most cases were easil)' photo

interpreted. The acicl rnodif ier "a" was usecl to

d i s t i n g u i s h  h , r g s  f r , ' m  t , t h e r  l r l u s t r i n c  r e r u h

shrub rvetlancis. Al l  areas determrned as bogs

were l leld checked in this inve ntory.

Use of the circumneutral $'ater chemistr; '  modi-

f ier Calcareous wetlands are pre sent in the marble

l 5
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val leys of western Connecticut. The modif ier "t"

w a s  u s e d  t o  i n d i c a t e  t h e s e  w e t l a n d s .

Circumneutral wetlands in these areas were iden-

t i f ied from published bedrock maps and unpub-
l ished l ield data.

D c l e r m r n a l  i o n  o f  t h e  m r n i m u m  m a p p i n g  u n i t .
Due to the avai labi l i ty of I  :  12,000 aerial photog-

raph;' as collateral information, the minlmum

m . r p p i n g  u n i t  u s c d  i n  t h i s  s u n e y  i s  a p p r o x i -
mately one acre.

Mapping and classif icat ion of l inear wetlands.

Linear wetlands consist mainly of shallow streams

and contiguous vegetated wetlands too narrow

to be mapped as polygons. These areas were

classi l ied by convention on the basis of the
bordering \.egetation and are treated as l inear

palustr ine wetlands, although most of these l in-

ear wetlands contain a stream channel.

Inclusion of small upland areas within delin-

eated wetlands. Small  isiands of higher elevation
and better drarned uplands natural ly exist within
many wetlands. Due to the minimum size ol '

m a p p i n g  u n i t s .  s m a l l  u p l a n d  a r e a s  m r y  b e  i n -

cluded r,"ithin desrgnated wetlands. Field in-

spections and./or use of larger-scale photography

r'vere used to refine wetland boundaries when

necessary..

l 3

14. Forested wetlands on glacial t l l l  These wetlands
are diff icult to identtfy' rn the field. let alone
through air photo interpretation. Consequently,
some of these wetlands were not detected and do
not appear on the NWi maps.

Draft Map Production

Two levels of quallty assurance were perlormed after
the photo interpretation: (l) regional qualitycontrol; and,
(2) national consistency' quahty rssurance. The NWI
Region 5 Office staff carefully reviewed each photo to
ensure proper identif ication and classification of the wet-
iands, and the NWI Team at St Petersburg, Florida spot
checked photos to ensure consistency with national stan-
dards. Once approved by quallty assurance workers, drafl
large-scale (l:24,000) wetland maps were produced by
NWI's support sen'ice contractor using Bausch and Lomb
zoom trans[er scopes.

Draft Map Review

Draft maps were sent to the foilowing agencies for
revrew and comment:

(l)U.S. Fish and Wildlife Sen'ice, Concord Field
Office;

(2)U.S. Army Corps of Engineers (New England
Division);

(3) U.S.D.A. Sorl Consenation Service, Connecticut
Office;

(4) U.S. Environmental ProtectionAgency (Region l);
(5) National Marine Flsheries Service; and,
(6) Connecticut Department of Environmental Pro-

tection.

In addition to this multi-agency review, the U.S. Fish
and Wildlife Sen'ice Region 5 Office's NWI staff also
conducted field checks with the DEP biologists and thor-
oughly'examined the draft maps to ensure proper and
accurate use of the classification and mapping.

Final Map Production

All comments received on the drall maps were evalu-
ated and incorporated lnto the linal maps as appropriate.
Two scales of f inal maps were published: (l) large-sca1e
(1:24,000);  and,  (2)  smal l -scale (1 :100,000).

Wetland Acreage Compilation

The U.S. Fish and Wrldlife Service initiated compila-
tion of wetland acreage for Connecticut in early 1986.
Area measurements of NWI map data were taken with a
Numonics digital planlmeter, at the University of Massa-
chusetts Cooperative Wildlife Research Unit, in Amherst.
Wetland and deepwater habitat acreage data were gener-
ated for the state and by county.

Wetlands Inventory Results

National Wetlands Inventory Maps

A total of 112 U.S. Geological Survey large-scale
( l :24.000) wer land maps were publ ished [or  Connecr i -
. u r  T h p c p  m r n c  i d p n t i f t r  t h e  c i z e  < h r n c  e n d  t r r n p  n [' " . . . . . . . /
wetlands and deepwater habitats in the state. An evalua-
tion of NWI maps in Massachusetts determined that these
maps had accuracies exceeding 95 percent (Swartwout, e f
aL, 1982), and a more recent study by the Vermont
Agency of Natural Resources found that 9 1 percent of the
261 wetlands examined were accurately mapped (Crowley,
et al., l9BB). Thls high accuracy is possible because the
inventory technique invoives a combination of photo
interpretation, field studies, use of extsting information,
and interagency review of dralt maps. However, NWI
maps cannot be used lo determine the legal boundary of
wetlands in Connecticut. Since soil drainage rs the pri-
mary identifying criterion, most wetland boundaries in
Connecticut are determined on-site by a certified soil
scientist uslng the U S D.A. county soil surveys as a guide.
This difference in determination led to disparity be[ween
the boundary of NWi wetlands and legal wetlands in
Connecticut, although recent studies have indicated a

1 6
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Estuarine Wetlands
Emerge nt I  2,070
Flats

Othe r

6 , 2 8 7
+7 1

(  10.9olo)

i l .

a .

il

Riverine & Lacustr ine Wetlands ( l . lol")

I  .929 a .

fotal 18.828 i r

Palustrine Wetlands (88.0"/")
Deciduous Forestecl

Evergrecn Forestecl

Nlixecl Forestecl

ForestecVShrub

Deciduous Shrr-rb

Evergreen Shmb

lr4ixecl Shrulr
i h r  r l r / T : r r ,  r . r . ' n t_  * - ' _ " ' _  b _  '

Enrergent
C)pen Water/Aquatic
f)thcr

66 ,Bq I  a
+ , 1  6 0  a .
5 , 5 5 5  a .

16 ,9)7  a .
12 .627 a .

6I) 2r.
3cl5 21.

l l , 3 I 5  2 r .
I ( l . I 5 3  a

Bec l  17 .663 i r .
l . + 9 1  r .

l 5  I  . 7 9 1

Figure 7. ILe latn'c abunclance ol Connccticut's l'etlancls

one-tr)-r lne LorrcsDonLlcnce in mosl cases (Nletzlcr, un-- " t - _  - -

published data).

Final maps have been i l \ ' i l i lable [or Connecticut srnce

1982.  F igure  6  shovu 's  an  example  o1  z r  1 :24 ,000 mrp .  In

addit ion, maps sholving changes in r,r 'et lands in central

Connecticut from 1980 to 1985/86 are avai lable from

ConnecticuL DEP or the U.S. Fish ancl \Vi lcl l i le Se n' ice lor

revie$'.  NWI n-r:rps can l le purchasecl from the Connee t i-

c u I  D c p a r l  n r e n t  t r l  E n r ' i r o n m t n t i l l  P r r r l c t  l i r r n .  M ; t p s  l n d

Pubhcat ions  OI l l ce ,  Room 555,  165 Cap i to l  Avenue,

Hartford, CT 06106

Wetland and Deepwater Habitat Acreage Summaries

SLatc Totals

According to this inventory, Connecttcut has ap-

proximately 172,548 acre s ol we t lands and 478,75 1 acres

of dee p\\ ' 'ater habitats, e xclucl ing smaller-r ive rs and streams

that eppcar rs l inc-rr leatures on $'et lancl maps, and

wetlancls that n'ere not iclcntifie cl clue to the ir sn.rall size.

Using Lhe NWI de frnit ion. r l)rrut l ivc pcrccnt oi the state's

land surlace rs wetland.

The relat ive e xtcnt oIma jor r i  et land t1,pes is shor'vn in

Figure 7. About 88 percent ol the state's rvetlands lal l

within two s) 'slems: Palustr ine and Estuarine. Thc

general distr ibr-rt ion of Connecticut 's wetlands by- ty pc is

shown on the enclclsg6l f i , ' r '  r t  th, '  hrr l .  ,r f  rhis 1gpp11

Of the 18,828 acres of estuarine wetlancls rnvcnto-
r i n , ]  n - l r r p r , . n l . r . . m . r o . n l  r v n t l , r n d -  I  h n r , r < tI ' " " '  b ' "  ' m J l ( ) r l t )

of  the se are sal t  and brackish marshes (  I  I  ,963 acres),  wi th

just 107 reres rrf  shghLly brackish or ol igohaline marshes

inventoried. Nearly 9O pcrccnL rrI  Lhc enrcrgcnt wetlands

are irregularlv f loode d rvith the remainder sub.ject to c1ai l1'

t idal f loodrng. Nearl l '  two thirds of these wetlands h: l \ ,e

been mosqurto ditched. About 6,300 acres of intertrdal
I l r rq  r . ^ . r - rc  m. rnned. rnd  lcss  th l rn  50  t t [ c :  t r I  cs tu r l r inc

scrub-shrub rvetlands n"e re ide nt i frecl.

Palr-rstr ine $'et lands, covering I 51,791 acre s, are o\,e r

eight t imes more abundant than estuarinc r,vetlancls. AI-

most al l  cl{  this acreage is nonticl :r l  freshwi.rter wetland,

\\ ' i th 1.437 acres. or less than one percent, mapped as

l ieshl l ,ater t idal marshes. Almost Lwo-thirds of nontrclal

$'et lands are lbrested, dominated primari lv by red mrrple .
I n l t  r c s l  j p o l l  s 1  , ' 1 - , ' 1 - r ' i ' n  ; r n ( l  t n i r , ' , 1  c v c r l r , ' , ' n  l r ) r e 5 t C L l'  ' ' '  b

\ \ c l l J n d )  t r r t l l  t r n l )  9 . 7 1 5  r e  r c s  r n d  , r r t  u r  p f l n r e r r l ;  r n

Litchl leld Countl ' (2,155 re res) s'hcrc thc; ' :rrc dominated

b1' easte rn hernlock, ancl Ne\\ 'Lonclon (2,658 acres) and

Windham (2.5+7) counties r.vhe re Atlantic white ce dar is

nlore common.

Eme rgent  r ,ve t lands  ( I0 ,151 acres) ,  dec iduous  scrub
shrub (12,627 acres), mirecl cnrcrgent anrl  se rub-shrr-rb
(13 ,315 acres) ,  and sha l low ponds/ac lua t rc  beds  (17 ,661

ilcres) comprise the ma.lori t1. of the remaining freshwater

nontldal r,vetlancls. Other freshr,r 'ater $'et lands invento-

r ied include evergreen scrub-shrub wetlands, which are

primari ly leatherleaf bogs. Fronr a wate r regime stand-

f otr-rl
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Table 6. Wetland acreage of Connecticut counties based on Natronal Wetland Inventorl 'mapping. Percentage ol each county
represented by wetland and ranking based on wetland acreage is also indicated.

County

Fairf ield

Hart lord

Litchfielcl

Middlesex

New Haven

New London

Tolland

Windhanr

State Total

Land Area
(sq .  mi . )

659

7 5 1

9+9

38ri

6 )3

7 0 1

42r

520

5 , 0 1 2

Land Area
(Acres)

400,000

473,600

600,320

235 ,  r  60

387,750

4)+,520

266.240

128,540

3 . I  1 6 . 1 3 0

Wetland Area
(Acres)

1  9 ,32  r

2 1 , 1 6 6

2 2 . 7 6 t

15 ,402

19,465

3 4 , 8 1 9

1 1 , 5 1 2

2 8 , 1 0 2

1 7 2 . 5 4 8

o/" County
Represented
by Wetland

4 . 8

4 . 5

l . B

6 . 5

5 . 0

8 2

+ 3

8 6

5 5

Ranking Order by
Wetland Acreage

6

+

l

7

5

I

B

2

Table 7. Deepwater habirat acreage of Connecticut counties based on National Wetlands Inventory nrapping. I

Litch-
Fairfield Hartford field Middlesex

New New
Haven London

5tat€
Tolland Windham Totals

r  9 .733

7 . \ 3 3

8 , 2  1 6

Estuarine
Waters 3,799

Riverine Tidal
Waters 99

Rivenne Nontidal
warers/ '+I I

Lacustrine
Waters 10,479

Unmapped
Waters ol
Long 1{and
5()unc1-

TOTAL
DEEPWATER
HABITAT 14.788

2 6+0

l . l 2 l  l . u o O  1 0 . 6 5 1

3,854 284 256

2.302 2,380 40 874 651 l o o  I , 2 I  2

lEstuarine deepw,ater habitat acreage figures are lower than actual due to the exclusion oi Connecticut's portion of Long lsland Souncl
from calculat ions.

2Rivenne nontidal acreage ligures are lou'er than actual due to the exclusion ol linear wetlands delineated on the NWI maps.

3lncludes saltwater of t idal r ivers based on an estimate made by Connecticur Department of Environmental Protection, Coastal Area
Management Unit (nou',  Off ice of Long Island Sound Programs).

point, nearly all of Connecticul's freshwater nontidal
wetlands are classified as seasonally flooded,/saturated,
with seasonally and temporarily f looded regimes used for

alluvial f lood plarns, and saturated regimes for bogs.

Riverine wetlands occur pnmarily along tidal rivers
such as the Connecticut and Housatonic. Only 238 acres
of riverine tidal flat, with and without nonpersistenl

t .99  l 1 3 , 1 3 7  3 , 1 2 9  6 , 0 0 0  7 , 4 0 1  3 , 6 1 6  3 , 6 4 1  5 1 , 3 9 4

J9) .251

8,933 11 ,517 ]0 ,346 9 , I  tB  18 ,959 3 ,982 4 ,853 478,7 t  t

emergent vegetatlon were mapped. Laeustr inc wetlands

are also l imited in therr distr ibution with the 1,691 acres

mapped, perhaps ref lect lng the early spring t iming trf  the

photography, or simply a restr icted occurrence.

Deepwrtcr habitat acreage rn Connecticut totals

86,496 acres including the brackish water of t idal r ivers

and bays. Nearly 70 percent of these areas are ei lher

l 9



Table 8. Summary o[ National Wetlands Inventory wetland type acreage for each Connecticut county.

Wetland Litch- New New
Type Fairfield Hartford field Middlesex Haven London Tolland

Estuarine
Emergent
Wet lands  1 ,462 2 ,310 5 ,234 3 ,064

Estuarine
Intertidal
F la t  2 ,938 875 1 ,675 799

Estuarine
Other
Wetlands 35+ B 70 39 -

SUBTOTAL
Estuarine
Wet lands  4 ,754 3 ,193 6 ,979 3 ,902

Palustnne
Open Water/
Aquatic
Bed 3 ,325 2 ,405 2 ,794 1 ,459 2 ,117 2 ,022 1 ,401

Palustrine
Emergent
Wet lands  367 1 ,600 2 .129 1 ,670 791 1 ,133 568

Palustrine
Deciduous
Forested
Wet lands  6 ,161 10 ,746 6 ,203 4 ,013 4 ,790 17 ,617 + ,216

Palustrine
Evergreen
Forested
Wet lands  3  98  I ,152 t9  105 I .024 505

Palustrine
Mixed
Forested
Wetlands 37 386 1,003 335 227 1,634 640

Palustrine
Other
Forested
Wet lands  331 27  6  1 ,614 I+4  161 )30  282

Palustrine
Forested/
Scrub-shrub
Wet lands  2 ,108 2 ,104 2 ,029 2 ,210 I ,782 3 ,202 1 ,031

Palustrine
Deciduous
Scrub-shrub
Wet lands  1 ,371 1 ,528 1 ,838 1 ,320 1 ,284 2 ,239 1 ,101

Palustrine
Evergreen
Scrub-shrub
Wetlands 6 79 I t9 12 )9 67 53

Palustrine
Mixed
Scrub-shrub
Wetlands 13 63 I24 15 34 56 83

Palustrine
Scrub-shrub/
Emergent
Wetlands 841 1,794 3,157 834 938 1.537 1.322

State
Windham Totals

12,070

6,2.87

18,828

2,140 17 ,663

1 . 8 9 5  1 0 . 1 5 3

1 3 , 1 4 5  6 6 . 8 9 1

r ,214 4. i 60

r .293 5.555

445 1 ,483

2.46r  16.927

I  ,946  12 .627

247 612

+7r

395

z0

2 ,892  13 ,315



Wetland
Typ"

Palustrine
Farmed
Wetlands

SUBI'OTAL
Palustrine
Wetlands

Riverine
Wetlands
(mostly tidal)

Lacustrine
Wetlands

Litch-
field Middlesex

New
Haven

12.258

New
London Tolland Windham

State
Totals

I O

Fairfield

14.563

Hartford

zr.079 22 .162  I2 .03 I 10 ,770  11 .202  27 .726  151 ,791

238

1 ,691

22,761 15 ,402 19 ,465 34 ,819 11 ,512 28 ,102 172,548

r67

3763 t 0103228L I5BB72

TOTAL
WETLAND
A C R E A G E  1 9 . 3 2 1  2 1 . 1 6 6

NOTE: Forested wetland acreage ligures are higher than actual due to inclusion of alluvial soils that are not flooded often or long enough
to constitute wetland according to Cowardin, et aI. (1979). These areas, however, are considered "wetland" according to state
statutes.

Summaryfreshwater lakes and reservoirs (51,394 acres) or freshwa-
ter nontidal rivers (8,236 acres). Riverine tidal waters total
7,133 acres, and 19,733 acres ofbrackish and salt t idal
water are mapped in the lower portion of tidal rivers and
in trdal creeks, coves, and bays.

County Totals

Acreages of wetlands and deepwater habitats for each
county are found in Tables 6 and 7, respectlvely. In
addition the relative abundance of the drfferent types of
wetland in each county is shown in Table 8, and Figures
8 and 9 show the relative abundance of estuarine and
palustrine wetlands.

New London County has the largest extent of wet-
lands (34,819 acres) followed closelybyWindham County
(28,1,02 acres) Litchfield (22,761 acres), Hartford(21,166
acres), New Haven (19,465 acres), and Fairfield (19,321
acres) counties are close in acreage, whereas Middlesex
(15,402 acres)  and Tol land count ies (11,512 acres)  con-
tain the least. Wrndham County has the iargest percentage
of land mapped as wetland (8.6%) and Tolland County
has the least (4.3olo).

New London County also has the most deepwater
habitat (18,959 acres), much of which rs estuarine waters
(10,651 acres). Fairfield County has the largest acreage of
lreshwater lakes and resen'oirs (10,479), much in water
utility company ownership. The least amount of deepwater
habitat occurs in Tolland County, with 3,982 acres o[
rivers, lakes anci reservoirs.

The National Wetlands Inventory Project completed

an inventory of Connecticut's wetland and deepwater

habitats using aerial photo interpretat ion methods. De-

tailed wetland maps and acreage summaries were pro-

ducedforthe entire state. Nearly 173,000 acres ofwetland

and 86,500 acres of deepwater habitat were del ineated in

Connecticut. Thus, about l ive percent of the state was

identified as wetland rn this inventory. This rs in contrast

to [he estimated 15 to 20 percent of the state sub.lect to
regulat ions pursuant to Connecticut 's wetland laws.
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CHAPTER 4.

Wetland Formation and Hydrology

Introduction

Historical cvents ancl presenl h1'drologic condit ions

have combir-red to create and maintain a diversit l  ol

u'et lancls in Connecticut. Human :rct ivi t ies have alstr

exerted broad inf luences on r.vct l i rnd lormation ancl hy-

drology'.  The fol lou' ing subsccltons rrcidrcss general dif

ferences betrveen Connecticut 's inland and coastal rvet-

lancls in the ir fonnation and h1'clrology'.

Wetland Formation

Inland Wetland Formation

Past gLaciat ion has pia; 'ecl an important role in the

lormation o[ n.ran1' wetlands in Connectrcut. From ap-

proxin.ratel; '80,000 to I6,500 ) 'ears ago, Connecticut and

all  o[ Long Islanc] Sound *,ere burted under glacial ice
(Figure 10) This ice mirss \\ 'as the southern extension of

the northeastern lobe of the Wisconsrnan glacier, rvhich

tcrminrrtccl r t  prq5snl-,1",1'  Long lsland. Dr-Lring this lce

Age , ror-rghl1' one third ol the lvorld's lanc1 surface rvas

cove red u,ith ice compared to onll' 10 pe rce nt of tl-re Lar-rcl

surface toda1,. ln interior sections ol Connecticut, the ice

r,vas upu,arcl of 2,000 feet thick (Fl int,  1930)

A s  t h c  t  l i r r r l t c  u r r n r t ' d . r n d  t h c  g l l ,  r , ' r  r t l r t x l t d . l h t '

t r rs t  rvc t l rnds  appcr rec l .  Deg lac ia t ion  proceec ied

n o r t h w e s t w a r c l  b 1 '  c o m b i n e d  d o r v n n ' a s t i n g  a n d

backr,vasting, u' i th nearl; '  al l  ol  Connecticut cleared of

g h c i : r l  i t c h y  1  2 . r 0 0 ) . ' ; . l r > a g ( ) ( B l e e k .  l  q 7  J ) .  l \ 1 . ! t , r r i v e r ' .

streams, lakes, and numerLrus inland rvetlands date back

to  these t imes.

Since deglaciat ion, the cl-raracte r oI man;'  we t lands in

Connecticut has changed. Sedirner.rtat ion and cl imatic

ch,rnge havc inf lucnrct l  the hydrologl,  and vegetation ol

man), wetlands u, i th changes recorcled in the se diments.

Secl iments in selectecl rvetlands and ponds in south-

ce ntral Connectrcut have be en c1e scribe d by' Dee r '1'  (  1939)

and Dav is  ( l969)  document ing  na tura l  changes in  the

vegetatron ancl cl in-rate over the past 12,000 years. More

recentl) ' ,  Thorson (1990) has anall 'sccl the secl irnenLs ot

frve small  n'et lands in easte rn Connecticut and has con

cludecl that post-seLLlemcnt chrngcs havc bern far more

signi lcrnt than nrtr.rml post glacrir l  succession in deter-

mrning the eharretcr tr f  manl '  present da1' n'e t lands

Most of Connectrcut 's wetLands r 'vere formecl as a

result o[ four glacial processes. (1) glacial erosion ol

be drock hol lorvs and de prcssit ' rns. (2 ) mclt ing of bunecl

i t c  i r t  d e p , r : i t s  t r I  s l n d ; r n d  g r a r c l  I i r r n r i n S  t r ( ) u g h s  t n r l

Figure 10.  lx tent  oI  recenl  g l . rerr t r , ,n rn st ,uthcrrr  Ncrv Englancl  (mocl i l icd l ionr  Stonc.  t ' t  a l . ,  ]985).
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kettles, (3) formation of shallow depressions on the bot-
tom of now-drained, former glacial lakes; and, (4) dcpo-
sition of compact basal til1 and glacioiacustrine srlts that
i m n e r l p  A r a i r a o o

Wethnds in ghcia l ly  scoured hol lows and depres-
sions are numerous throughout Connecticut. These wet-
lands are formed in either shallow soils over bedrock or
over areas with compact basal trll, both ol which impede
drainage. Wetlands on compac[ glacial til1 generally have
a strongly fluctuating water table and surface flooding
following periods of heary rain.

Wetlands formed in glacial kettles and troughs are
found in valleys with glacial deposits oI sands and gravels.
Assekonk Swamp in North Stonington and Sugar Brook
Swamp in Plainfield are two of the larger examples found
in the state. Smaller kettle wetlands can be found in
Mclean's Game Refuge in Granby and in the area sur-
rounding Congamond Lake in Suffield Congamond Lake
is, in fact, a natural lake of glacial kettle ongin, with the
slow successron of wetland vesetation into the lake over
time (Figure 11).

We t l ands  fo rmed  i n  sma l l  dep ress ions  i n
glaciolacustrine deposits are most common rn the towns
of Suffield, Enfield, and East Windsor on the poorly
drained sediments of Glacial Lake Hitchcock, the largest
of Connecticut's now-extinct glacial lakes. This former
lake at its greatest extent occupred much of the Connectr-
cut Valley from Middletown north to the northern border
of Massachusetts, a length of approximately 150 miles and
a maxlmum width of l0 miles This lake persrsted until
approxrmately J.0,700 years ago (Flint, 1956; Stone, e t cl.,
1985) when the dam south of Rocky Hill was breached
and the lake rapidly drained. Figure 12 i l lustrates the
distributron of the larger glacial lakes once found in
Connecticut. Some larger wetlands occupying low-lying
depressions in former glacial lake beds include the Durham
Meadows, the Cromwell Meadows, Robbins Swamp in
Canaan, and the Susquetonscut Brook Swamp in Lebanon
and Franklin.

Wetlands have also formed on flood plains along
rivers and large streams throughout the state. Here,
wetlands are found in the inner areas of mature flood
plains behind the natural levees. The levees themselves are
composed of coarse matenals and are better drained than
the inner flood plarn, which is characterized by silts and
clays and poor drainage. ln addition, lateral river migra-
tion can form wetlands in the form of scroll bars (Wangunk
Meadows, Portland) and oxbow lakes (Wethersfield Cove,
Figure 1 3) . The hydrology and vegetation of the Connecti-
cut River flood plarn has been described by Nichols ( l9 I 5)
and by Metzler and Damman (1985).

Beaver activlty and human actions may also create
wetlands by flooding former upland areas. In these
situations, wetland plants quickly colonize the wetter
habitats. Historically, beaver have played a prominent
role in wetland formation by damming stream channels
and flooding 1ow-lying upland areas, but beaver largely
disappeared due to trapping and agricultural practices.
Today, however, beaver populations are increasing in
abundance and range and are common in parts of Litchfield,
Tolland, and Windham counties.

Beaver activity can also influence the hydrology and
character oI existing wetlands. Beaver dams can raise the
water level in adjacent forested or scrub-shrub wetlands
killing trees and creating areas of open waler, emergent
wetland, or a complexlty of wetland habrtats. Conversely,
as beaver dams are removed from an area and the original
hydrology is restored, previously created wetlands can be
recolonized by upland vegetation, in effect reducing wet-
land acreage.

Farm ponds, artificial lakes, and reservoir construc-
tion may also create wetlands or have an effect on them. ln
many instances, natural vegetated wetlands are altered by
water level changes in adjacent lakes, and by resewoir
construclion. In other cases, highly eutrophic shallow
ponds and lakes may become completely overgrown with
emergent, submergent, floating-leaved, and/or floaring
plants. Similarly, aquatic beds and emergent wetlands
may become established along the shorelines oi shallow
lakes and reseloirs with active siltation. If siltation
progresses, these accreted areas can eventually become
shrub and forested wetlands.

Recent ly .  wet lands have a lso been created in  conjunc-
tion with government and private projects, such as high-
way construction, port expansion, and flood control im-
poundments. Some of these new wetlands were built to
mitigate losses of natural wetlands, while most represent
unlntentional creations. The U.S. Army Corps oI Engi-
neers has successfully established wetlands, particularly
in trdal areas at several locations across the country, but
many wetland creatlon projects end in failure, for a host of
reasons. For example, the Connecticut Department of
Transportation has unsuccessfully attempted the creation
of artificiai wetlands along some of the highway corridors
in the state (Reinold and Cobler, 1986). In most cases,
these wetlands were created in conj unction wlth stormwater
retention basins with the resultant design insufficient to
ensure wetland success (Butts, 1988). Currently, the
state-of-the-art in wetland creation is not advanced enough
to ensure successfui replacement of all values iost from the
destroyed wetlands (Larson and Nei1l, I987). Recently, a
masters thesis has been conducted on the comparision of
created and natural freshwater wetlands in Connecticut
(Confer. 1990)
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Figure I l .  N,larsh and bog sueecssronir l  p. l t tcrns t.r t l .rpted from Dansereru ancl Segadas-Vianna, 1952).
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HoLle nbe ck

na,,tamp,

El l ington

Wil l imantrc Sediment
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Quinebaug

Quinn ip iacDan bu 11'

Conne ct icr- r t

Figure 12. [xtent of ma.jor glacral lakes in Connectrclrt  (mocl i l led lrom Schae fer.J
Cllacial l -ake Connecticr.rt  corresponds approxtmatel l '  to the present-dr)

I ' .  U . : .  ( ' u , ' l r ' g . i , . r l  r u r r . ) .  r r n I u h l r > h , t l  t l . r t ; r )

extent  o l  Lor-rg ls lancl  Souncl .

Restoration o{ previLrusl) '  clraincd Lrr olhcrwise cle-

graded wetlands offe rs bctte r possibi l i t ies for succe ss. On

the  Connect icu t  co : rs t ,  h is tonc : r l l ; ,  degradec l  reed
(Phr.rrgmite-s) marshes have becn ehangcd to sxlt  marsh in

a rcl ir t i \clv short |cr i trd o[ t i rne with lhe opening or

constructlon of culVcrts lo lncrease or reinlroduce t iclal

f lood ing  (Rozsa,  1988;  S te inke ,  1988;  S in ic rope,  e t  c l . ,

1990). Wetland restoration has also been successfLl l l ) '
; r t  crrnrnl isht d hr, thc I i  S Fish and Wilclhfe Sen' ice and

rrthcr rgeneics rn thc Pr:r ir ie PoLhole Region oI North and

South Dakota ancl elsen"hcrc. SrnrLlrrr opprrrtunit ies exist

in Connecticut for restorat ion of drained or other-w'rsc
. l ' - - r " . 1 . ' ,  I  - " , ' t 1 . . . 1 .

Coasta l  Wet land Format ion

Nearl1'  18,000 ) 'ears ago, mLlch of the rvorLcl 's ocean

waler was storecl as glacial ice . This lor'i,e red sea levels by.

approxrmatel l '  325 feet from thc prcsent lcvt l  (Oldale ,
1986) The Connecticut shorel ine was then far to the

s() lr lhe:rsl end l-on! '  Islancl Sound u'as buried r-rnder_ , ' ' '  ' - _  " b  _

glacial ice . When the climate r.r.armed ancl thc gl.reier

melte d, the vast alnount ol \ \ ,aler slored as ice u'as slou' ly

released and sea ler-el rose. As Long lsland Sound became

free from glacial ice , a freshw'ater lake rv:rs lormecl in the

pr r ' -cx ls l  ing  l rx51p anL l  p t ' r> rs lcJ  in  p l r t  [ , r r  eppr ( )x rmr lc l ) '

4,000 1'ears. N{annc wirtcrs ma)'haYe entered the eastern

port ion of Long lslancl Sonncl;rs carlr ' ;rs 11.000 ) e ars ago,

with transgression lnto the central port ion not before

10,200 radiocarbon years ago (Stone and Borns, 1986;

Needell  and Ler.vis, l985). Sea level continued to r ise

rchtivcl l '  reprd\ unti l  approxin.ratel; ,  4,000 1'ears ago

r.vhen rates shou,'ed a marked decrease (Bloom and Ell is,

1965;  Redf le lc l .  1972,  Keene ,  I97 t ;  Emer l 'and  Uehupr ,

1972). As sea le\,el r ise slou'ed, the cleposit ion of sus-

pencle d mate r ials was able to ke e p pacc rvith submergcncc

rrnd thc devclopmcnt o[ coastal marshes began. I t  is

inte re st ing to note , hor,vever, that at this t ime , se a lel 'e 1 on

the Connectrcut coast r,vas approximately'  I  I  lee t (3 5 m)

l,ru. 'cr rhan rt nrr 's.nr Since the n, the lori ,  relat ir ,e rate of

coastal subme rgence has al lolve d the cievelopme nt of the

extensive sait  marsh communrt ies lvl ' r ich have slou'I1'

n.r igrated inland rvith r ising sea leve l .

The deve l r r r rme n t  n f  e t r l s t l l l  n tX fShcS in  Ct rnnc t t i r r t t

h:rs receir-ed conslderable attention. Bloom ancl El l is
( l965) clescnbecl the formation o[ three coast:r l  marsh

types based on morphology' and radiocarbon d.rt ing trf

ctrred sedimcnts: decp coastal marshes, shal lori ,  coastal

marshes, and estuarine marshes. Using this system, Hil l

and She:rr in (1970) classi l ied and mapped the coastal

marshes of Connecticut ancl Rhode lslancl ln gcncml.

thel ' found the Connecticut marshes west olthe Cr)nncctl

cut River "deep," r ' i , i th accumulate d peat greater than nine

feet and the rnarshes east ol the Connectrcut Rive r "shal-

Ior,v" u, ' l th peat accLlmulation less than nine Ie et. EsLuarine
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Figure 13. Recent changcs rn the Connecl icut River f tood
plain south of Hartford (frorn Fl int,  1930)
Ruled area - glaciolacustnne terraces, st ippled
area - channel rn lB9l, dotted l ines - channeL
about 1837, evenlv dashed l ines - approxtmalc
channel in the 1600's

marshes \\ 'ere restr icted to the mx1or t idal r ivers with

\.ariable depth and substantial mixing of fue shwater sedi-

ments. The de veltrpmcnt history ol Connectrcut 's coastal

marshes (Bloom and E11is, I965) is as fol lorvs:

During the pcnod r.f  raprd submergence, Lhe se a rose

into coastal r 'al leys and produced bay's and lagoons.

Sediments accumulated but did not approach sea level.

When the rate of submergence slowed, mud f lats devel-

oped and \\,'ere soon colonized by lorv marsh r,egctation.

Then as sediments accumulated, the 1on' marsh \\,as

colonized by hrgh marsh ve ge t-rt ion. As scr lcvel contin-

uecl to r ise, sedimentation kept pace lvl th submergence

and the marsh surface grew both inland and further out

into the bay. Redfield (1972) describes a similar deve l t 'p-

ment of salt  marshes in Massachusetts, rvhi le Orson (1982)

describes the somer,vhat different development of a salt

marsh in Niantic, Connectlcut. A section through e "deep"

marsh in Conne ct icut typical ly has a veneer of muddy'salt

marsh peat nine leet thick or lcss. overl; ' rng a thick rvedge

of mud. In manl 'marshes, this mud overl ies a thin layer

of freshwater sedge peat. reprcscnting rhc fr inge of fresh-

water marsh that grer 'v at thc transgressing shtrrel ine.

In contrast, 
"shal lor, l" '  marshes have developcd pri-

mari ly on submerged coastal lowlands with sl ight topo-
oranhi, ' rcl icf l \4rnv o[ lhese areas rvere freshwater" ' -")
marshes pr ior to submerg. 'nee rs evinccd h; therr stret ig-

r a p h y :  s a l t  m a r s h  p c a t  a l t c r n r t i n g  w i t h  l r ; c r s , r l  s e d g c
n p 1 1  , ) \  e r l r  i n o  o r r | e l l I  n r r t , ' r i r l  I  l r n - , '  l , r r  n r <  r ,l - . ^ "  - ' l  b o . ^  -  /  ' '  ' ' ' p r c s c n t

the upland border of fresh or brackish marsh that u'as

buried as sea ler.el rose . Gross (1966) and C)rson, cf rr l .
(  1987) describe the formation of t iclal marshcs in dror.vned
rivt 'r  val levs in t  rste rn Connecticut. These salt  marshes

bcgrn lorming abrrut 3.500 years ago Halophl ' t ic (salt-

tole rant) plants replaced Ire shrvate r marsh plants as sal in-

i t1-rnurcrscd due ttr  r ising sea level and replaced upland

vege tation as low-lf ing uplancls u'cre subnte rge cl b1'e stua-
r ine waters.

Prcscntl l ' .  coastr l  nrzrrshes continue to migrate land-

ward as sea level r ises. Recent mcilsurements of sea leve I

r ise on the Atlantic coast between Cape Cocl and Cepc

Hatte ras have shou'n an e st imatecl ave rage incre ase of 0 I  3

inchcs/ycar (1.5 mm), e rate comparable to the more rapid

mtcs 4,000 ) 'c3rs rgLr (Emery ancl Uchupi, 1972, Reclf ie lcl ,

l L ) 0 7 ) .  l n  C o n n c t t i c u t  .  a  h i g h  r n t , ' o [ 0 . - |  i n c h t : / ; e r r r  ) 0

mm) rvas recorcled by Harrison and Bloor.r.r  (1977) dunng

the penod I964 to 1973, end an eve r: lge mtc trf  0 1 incl.res/

;car  (2 .5  mm) was ea lcu la ted  fo r  the  las t  lO0 ; 'ears
(McCaffrey, 1977). With this increased rate ol submer
s.n*'  rhr '  frrrrrre ,rf  ,  oastal marshes in COnneCttCUt tS

uncertain at be st,  especial ly r," 'he re urban deve lopme nt has

taken place ln contiguous lori'-lying areas th:1t \\,ould have

allowed natural rnland transgre ssit-rn h; 'selt  rnrrsh ve ge ta

t ion .

Wetland Hydrology

The presence o[ water lrom f looding, surf:rce u'ater

r u n o [ . 1 .  g r o u n d  \ \  a t c r  d i s e  h r r q t ' .  o r  t i d e :  i s  t l r c  d r i v r n g
lbrce creatrng anci naintaining wetlands. These h1'dro-

logic mechanlsms in combination lviLh soi l  charactenstrcs

and cl imate determine thc naturc and t;  pes rr l  wetlands.

An accurate assessrrrent of hydrologl, ,  unfortunatelr. ,  re-
quires extensive knou' leclge of the local h;, 'c lrologic c1'cle ,
the frequenc; '  and duratron of f looding, u'ater table I luc-

tuations, and ground r.vatcr rclrtr .rnshrps. This informa-

t ion can be gainecl onl; ,  Lhrough rntcnsive and long-ternt
s l  i l d i a .  T h c r e  r r e  \ \ ' r | s  h ' ) \ ^ a \ ' r ' r  1 , )  r ' . , , u n i u e  u e n e r . r l"  _ _ /  - '  "
differences ln u'etland hy'drolo91,or water regime. Major
hl,drologic characteristrcs of rvetlands are apparent at

certain t imes o{ the 1'sx1, cspcuial ly clulng spring {1oods or

high t ides Yet, {br most of the;.ear, such obvious evidence

is lackingrnmanywetlands. At these trmes, less crrnspieu-

ous signs o[f loodrngmal'  be obsen'ed: ( l)  water marks on
Y e p e l i l i o n  ( 2 )  $ ; r l ( . r - l r l f l s D r r n c d  t l c h r r r , ' n  n l J n t s  . , r' . t r . . - .  . . . .  -  " - . . .  . . - . . - H '

col lected around their bases; (3) u,ater-stainecl leaves on
the ground, ancl,  (4) a preclomrnance oI hummock hke

vegetation throughout Lhe area. These signs and knou' l-

edge of the u'ate r tablc rnd \\ ,et land vegetatron help one
recognize hl,clrologlc dif  lerences betwee n \\ 'et lancis.

The U.S. Frsh and Wilcl l i fe Sen' ice we t land classif ica-

t ion (Cowardin, ct al. ,  I  979) rncludes water regime modi-
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liers to describe hydrologrc characteristics. Two groups ot
warer regimes are identif ied: (I) t idal and (2) nontidal.
Trdal u.'aler regimes are drir,en b;' oceanic tides, whrle
nontidal regimes are largelf influence d b;' surface rvate r
runoff and grounclw:rter clischarge. The state ol our
knon'ledge in r'vetland hyclrologl' has been summarized by

Carter ,  e t  a l . ,  (1979),  and Lei tch (198I)

Tidal Wetland Hydrology

Ocean-driven tides are the dominant h1'drologic fcr-
ture of \\,etlands in coaslal areirs. Within Long Island

Sound, tides are seml-diurnaL and s1'mmetrical u'rth a
period o[ l2 hours and 25 mtnutes. ln olhe r words, there
are roughll, tw'o high tides and t'uvcl lou' tides each da1'

Since the tides are large ly controlle d by the position of the
moon relative to the sun, the highest and lowest t ide
("spring tide s") usuall) 'occur during full and ne\\ 'moons
ln Long Island Sound, mean tidal ranges vary irom 2.7 Ie et
(0 8 m) in Stonington to 7.4 feet (2 3 m) in Greenwich
(Table 9). Coastalstorms can also caLlse extreme hrgh antl
1ow' t icles. Strong r'vinds over a prolonged period have a

great impact on the normal t idal range in Long Island
Sound, substantiall l , rarsrng or low'ering the normal high
or low tides clunng coincidental events.

In coastal r,vetlands, differences rn tidal l loodrng e re-

are two zone s that can be readlly identif led: (l) a regularl; '
f looded zone and (2) irn irregularly f looded zone (Figure

t 4) The regularl l '  f looded zone is alternate ly f looded and
exposed at least once dail l 'b1'the tides. It includes both
the "lolv marsh" ancl the more seau'ard intertidal mud and
sand fiats Abor.'e the regularl; '  f looded zone, the marsh is
less frequently f looded b;, the tides. This irregularl; '
floocled zone , or "hig1-r n-rarsh," is exposecl to air ft r lonll

periods ancl f looded onl; ' for periocls of variable length.
The hlgh marsh is usuall l '  f loocled during spring rrdes.
The upper margins of the high marsh ma1' be ;1o.,.1gil trnly'
during storm tides rvhrch are more fre quent in thc n'intcr.

Table 9.  Ranges of  spr ing and mean t ides at  selectecl  locat ions
in Connect icut  (NO,{A.  199 I  ) .

Mean

Tide

Range

Location (ft)

Stonington, Fishers

Island Sound 2 7

Noank, N' lvstrc River

Ent rance 2 .1

'fhames 
River.

'  Nerv London 2.6

Nor"vrch 1.0

\ l r l l s t o n r ' P , ' i n t  ) . ;

Connecticut River,

> ; l y b r , , t r k  1 1 1 1 1  I  i

Essex 3.0

East Haclclarn 2.9

Port lancl 2.)

Hartford 
. l .9

4 )  2 . 0

3 6  l 7

1 . 5  1 6

) 6  I  l

2 i  I  I

Spring
Tide
Range
(fr)

3 . )

) . 7

3 0
3 .6

3 2

Mean

Tide

Level

(fr)

I 5

t +

1 5
t 7

I . t

E s t u e r i n ,  p l r n t s  h r r c  a d a p l c d  l o  l h e s c  r l i f l c r e n c e s  i n

inundation ancl certain plants rre gtrtrcl  indicators ol

different u,,ater regimes (Table 10)

Some str ict l l '  f reshu,ater netlands are also sub.lee tccl

to t idal f loodrng. The1, l ie above the estuary where

virtual11' no ocean-denr-ed salts ( less than 0.5 parts per

thousand) are found, and rvhere r iver f lorv and trdal

f looding rnteract to create a rathe r complic:rted h; 'clrology
(e.g., along the Connecticut Ri\,er north of Essex). : \ l -

though fieshwater areas flooded and e xposed at le:lst once

daily b1'the t ldes are conslde red regularl l ' l loocle d, as the y

Irregularly Flooded Zone
Regularly Flooded

Zone

Extreme high sPring tides
and storm tides

Mean high

Mean low tide

Subtidal Zone

Figure 14. Hyclrologl
once clai l ;

of coastal  lvet lancls shorn ' tng di f lerent  zones of  f looding.

b1' the t rc les,  u,h i le the i r regular l l ' f looded zone is f loodec]

The regularl l , l looded zone is f looded at least
less  o f ten  ( l rom T iner ,  l9BB)

28



are do\\rnstream in the estuary, wetlands that are not
subject to daily t idal f looding nrc e hssifrcd es scasonally
Ilooded/tidal or temporanll '  f l .r,.ded/tidel Thrse repre-
sent the firore commc]n w'ater rcgimes in freshwater tidal
areas, n'rth the frequenc;' and duration o[ f loocling rhc
main h1'drologic differences betr,veen them. Seasonally
flooded/tidal \,\,etlancls are often flooded by tides during
periods of lon' f low', but f lood waters ma)' be present for

Table 10.  Exanrples of  p lant  rnchcators o l -  the predomrnrnt
t rc la l  r iate r  re grme s for  Connect icut  s estLlannc
u'ct lands.  These pl i in ts are gcneral l l 'good
incl icators of  t jdal  f looding regimes.

Water Regime Indicator Plants

r a t h c r  l o n g  p c r i t r d s .  r s p e t i a l l ;  t l u r i n g  s n o u  m c l r .  h c a r l
rains, or spring runrrff .  Temporari ly f looded/t idal areas
are l looded infrequcntl l . ,  and surlace rvaLer cloes nol
persist lor more than a fcw cla;.s. Temporari lr '  f loocled,/
t idal lbrested wctlancls are quite similar rn appearance to
their nontidal counterparts and we re not separatecl out in
the current $'e t lands inve nLor1,.

Nontidal Wetland Hydrology

Beyond the inf lucncc of the r ides, two hy'drologrc
forces regulate \\ .ater levels or soi l  saturat ion in rvetlands:
I  l )  s u r h r ' c  \ \  t t c r  n r n r r f l  l n J  i 2  t  A r ( ) u n d - \ \  J l c r  t l r s .  h l r g c .
In certarn cases, r,vind drrvcn rvaves (e.g., seiches) across
Iarge lreshrvater lakes cause f lor)cl lng o{ shorel inc r i 'ct-
lancls Surface water runoff from the land cither col lects
in depressional r,r'etLands c'rr overflorvs I'r-om rivers and
lakes  a f ie r  snorvmel t  o r  per iods  o f  ra in fa l l  (F igure  l5 ) .
Clror:ncl ,,r,'ater lvill discharge lnto a de pressional r,ve tland,
$ h c n  t l  r s  d i r c . t l ;  t o n n c r ' t c t l  t ( )  l l ) (  \ \ i l t c r  t r h l t  r r r  i n r t r
sloping wetlands in 'seepage" areas (Figr-rre 16). An
individual wetland may,exist due to surface wate r rLlnoff,
grclund r,r 'ater discharge , or both. The role ol h;.drt logy rn
maintainir-rg lre shrvate rwe tlancls is discussecl b1, C'osse iink
and Turner  ( l  978) .

Freshw':rter r ive rs ancl streams in Conne cl icut r,rsnrl l ; '
experience greatest f loclthng in rr intcr and r-.rr1r '  spring
(Hoyt and Langbein, 1955). Such 1' looding is assocrated
u,i th trozen soi l ,  snor,vmelt,  ancl/or heary rains, although
fl  oodrng can occLlr at 21n,v trme du r ing t hc ;-crrr.  In contrast,

Regularll'

Fkroded

I rregularlv

Flooclecl

Smooth cordgrass -  ta l l  fornr

(-S/rar l  i  nt r  a l t t ' r  n i fLrrr r )

[ :astern Li laeopsis (L i lucopsis chint 'ns i .s)

Water Hemp (AnrarcnlhLr.s (dr lnabini {s)

P jckerelrveecl (Ponledcria t o t clatct)

Wilcl Rice (Zi:uia uquu|ictt)

Sal t  Ha1'  Grass (-Spcrr . l ina prr tcns)

Spikc C'rass (Di .sr ichl is  spicata)

5mooth Corclgrass -  short  lorm

(5part ina al t t ' rn i / lora)

Black C'rass ( / i incLrs gcrcrr .d i i )

Narrol i '  leavecl  Catta i l  ( f ,pha angu.st i /o l ia)

Common Reed (Phr-agnr i t t 's  austra l is)
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Figure I5. H1'drologl 'ol  surface u,ater n'et lands (redrau.n lrom Novitski,  t9t l2)
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Figure 16. H1'drologl 'of groundw'ater u, 'et lands (redrau'n from Novitski,  1982).

the hldrolog; '  of the Connecticut River is greaLly al lected

by events in northern Nerv England rvhere snorvmelt

causes the r iver level to peak long after l6cal r ivers have

recedecl This has greatly inl luenced the development ot

the vegetation on the Connecticr- l t  River f lood plaln, u'rth

patterns of piant communit ies dependent on f lood lre-

quency and duration (N' le tzle r and Damman, 1985) Sum-

mer f loods have the most disi lstrous eI lect on lhe vegeta-

tron (Figure I7) In Late summe r ancl e ar11' lal l ,  hurr icanes

can bring heavy rains r,r 'hich rncrease f lood heights and

duration.

Water table f luctuations [o11olr '  a similar paltern

(Figure IB). From r 'vinte r t t ' r  mid-spnng r)r e. lr l ) 'summer,

the u,ate r table is at or near the surface in most $'et lands.

Dr-rr ing this lrme , water ma1' pond on or l lood the wetland

surface for varying periods. The u'ater table general ly

begins to marke dly'c1rop in e rr1; 'sumtner. rnd reaches i ts

lor, l '  point in Se pte urbe r or October. Most of the f luctua-

t ion relates to increasecl clay length, air temperatures,

evapotranspiralion, ancl other factors ,.1'hich help lou'er

the waler table front spring thror-rgh summer.

Stanclingrvaler ma1'be pre sent in cle pressional, slre am-

side, or lake front u,e t lands for variable periods dunng thc

gror'ving se ason. When f looding or pttnding is brie [  (usu-

al ly tu'o u'eeks or less), the wetlzrnd is considered tempo-

rari ly f looded. During the summer, the \\ 'aler table may

drop to three leet or more bclolr. the surlace in these

wetlands. This situation is prevalent along [1ood plarns.
Flooding for longe r periods rs described by three common
water regimes: (I) seasonally f looded; (2) semi-perma-
nentl) 'f looded; and, (3) perm,rncntl; f loodcd. A season-
all; flooded vu'etland typlcally has standing water visible
for more than one month, but usually'by late summer such
water is absent. B;'contrasl, a semi-permanently f looded
wetland remains l loocled thrclughout the growing season
rn most years. Onl1' during dry spells does the surface of
these wetlands become exposed to air. Even Lhen, the
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Recurrence inte rval of annual and summer
flooding on the Connectrcut River (from lt4etzler
and Damnran, l9B5). A surnmer f lood rvhich
can inundate the lou'er l loocl plain (approxi-

r n ; r t c l ;  l 2  l t . '  h . r .  n r ( r r (  l h a n  : l  l c n  l ) c r r C n l  r h : t n c c
o1 occurring annuall l '  near Hart lord.
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waLer lable lres at or Ver) '  near the surlace . Permlncntl l -
l looded wetlancls include areas exposed onl l '  cluring cx-
treme drought ( intermrttentl l  exposed). These u, 'et lands
include open water l lodics r i  hcrc Lhc dcpth is Lcss than 6.6
feet (2 rn), such as ponds and shal low.parts of lakes, r ivers,

and streams.

C)ther rvetlancls are rarel l '  f looded and are almost
cntircl) '  inf lr .rcnecd b; ground-water discharge or surface
\ ' \ 'ater runoff.  Some of these r,vetlands occur on slopes rn

associat ion r.vi th springs or othe r points of act lve grrrunLl-
$'ater discharge commonl) 'cal led "see ps." Here the soi ls
are r'vaterlogged to the surface for most of the gltrri'rng
season and the water rcgimc rs clessi l icd rs saturated.
Other saturated wetlands occur in glacial kett les and
clepressions. In these situations, soi l  saturat lon ma),come
lrom both surface \\ 'ater runoff and ground-water cl is-
charge. Common indicator plants of '  nontrdal \ \ 'ater
re! ' imes rre nrr- 'scnted in Table I L

Water Regime

Permant-ntl1'

Floode cl

Semrpe rmanenLir

Floocle cl

Seasorral l l

Flooclecl

Table l l .  Examples ol plant incl icators oi nontidal \vater regrmes for Connecticuts palustnnc u,et lands

Indicator Plants

Fragrant \Vhite WaLer Li l) '
(N\,nrphar'a o cilt r utu)

Pondu'ceds (Potomogeton spp.)

Water shield (Brlscnia -schrtbe r i)

Small  Yel lo* '  Pond-l i1;
(NLrphar. micr rrphr, ' l lLr nr)

Buttonbush (Cephalanthus occidental is)
Wate r-lvillor,r. (Dccodon vcr ricilldus)
Bur-reeds (Spcr.qaniunr spp.)

Prckerclu eed (Pontcclt'r-rr ( () r 11il a )
(-attarl  (Tvpha spp )

Clreen Ash (Ft.oti niis p.n n-sll1'r:lni.rl)

Bog Hemp (Bor'hnrci-ra o, l indrica)
Se nsitn'e Fern (Onoclt i  .snsihi l is)

Ciree n Dragon (Ansucnra tlrtrcontium)

Water Regime Indicator Plants

Seasonallv

f ' looded/

Saturated

Te mporari lv

Floocle cl

Spicebr-rsh (L inr / t ' ra ben:oin)

llighbush blueberr-r'

( \ , ' r t r  c  in iunr cor.yrrrbtrsunr)

Srvamp Azale a (RhrrdocL'rrc/ron I i.scosLrnr)
' l -ussock 

Seclge (Carcr  st r . ic ta)

Skun k Cabbage (-\-r, nrplocu r.pLrs.f ot r idris)

SYcamore (PldtanLrs or . i . idr 'nta l i .s)

Pin Oak (Que r .cus prr lLrstr is)

Ostr ich Fern ( , \ lcr l l t 'urc ia srr  r th iople r is)

Joe P1'e-w'e e ds (Eupcrt i r r  iLrnr  spp.)

Avens (C,cLul L.in.ldallsf )

Bl : rck Spruce (Pi . r lcr  nrdr idn. t )

Leather leal  (Cc.ssanr l ra culvcl lata)

Bog Laurel (Kcrlnrrcr poli.lil iu)

Tari'nv Cotton Clrlss

(Et . i ryholu nr  l i  r .q in icLt  nr  )

l l

Saturated
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CHAPTER 5.

Hydric Soils of Connecticut

Introduction

The predominance of hl.dric soil is a key attribute lbr
identiff ing r,r,etlands (Corvardin, et al., 1979). although
natural or artif iciall,v created r,vetlands may exrs[ on soils
that rvere prer.iously nonhl'dric. Hy'dric soils natura111'
develop in r,r 'et depressir'rns. on flood phins. on seepage
slopes, and along the margins of coastal and inland r.vaters.
Knorvledge of hyclrlc soils is particularly usclul rn disLin-
o t t i . h i n o  m r r . t n r l  r i e t  l ' ^ r  '  r -  ^ '  . . l  *  r '  h C r . .  t h ur \ l r r J t l L l >  l t U l l t  U l ' l J l t U ) .  \ \ l

mn* t ' - , , .a1  , ,  - r l . - .1  ^ lan ts  a re  lesS COmmOn Or  abSent .
This chaptcr [ t  euscs Lrn the characte r ist ics, cl istr ibution,
and extent ol.Connecticut 's h1'dric soi ls.

Definition of Hydric Soil

Hy'dr ic  so i l s  have been de l ined b ; . the  U.S.D.A So i l
Consen.ation Service (1987) as soi l  that is saturated,
f looded, or ponded long enough during the grrrs' ing

seirson Lo cle velop anae robic (no oxyge n) condit lons in the
upper part of the soi l .  These cri te r izr can be use d to ide nLif1.

soils Lhat are suffrcientl),\\,et to support the grori'th and
regeneration ol hy'drophytcs. Thcse str i ls arc cither satu-
ra ted  end/ t ' r  f l t r t rdcd  l t rng  cn t rug ,h  t t '  r f le r  I  lhc  rcpr t 'dur  -

t i n n  u r , r u t h  : r n d  . r r r r  i r ' , r l  , r f  n l : n t c  P l  r n r c  o r ,'  I - r '  )u-1118 ll l

wetlands rnust aclapt to anaerobic soil conclrtrons and deal
with the presence of reducecl forms of manganesc, iron,
and possibly sulphur, rvhich are more toxic than therr
oxidrzecl forms (P:rtrick, I983).

Soils that r,vere formerll' I,ve I but thilt are no\\' com-
- 1 . . r . 1 ,  , 1 . " ; . . . , 1  - . .  - , , '  h , . h r d r i , . - , r i l ,  T h c . e  c o i l 5  l n U S t" .  " ) " '
be che cked in the field to verifl 'that drainage measures are
sti11 functional undernormal or design condit ions. Where
d r a t n r p c  m ( ' i r q r r ( ' q  f r i l  s o i l r  c r n  r . \ . r r  r , r  h r ' ,  l r r r ' t o n d i -

t ions. This condlt ion, horicvcr. ern only he dctermined
on s i te .

Major Categories o[ Hydric Soils

H1'dric scl i ls are separated into two major categories
onthe basrsoIsoi lcomposit ion: ( l  )  organicsoi ls(Hrstosols)
and (2) mineral soi ls. In gcncrr l .  str i  ls hrvin g 20% or more
L)rgsnic nrrrtcr ir l  by r icrght in the upper l6 inches are

considered organic soi ls. Al l  Histosols, except Fol ists, are
h1'clr ie str ls. Stt ls r,r ' i th less organic content are mineral
soils, and ma), or n.ra), not be h;'clric lr4ineral sorls zrre
largel l '  composed of various mrxtlrres of sand, si l t ,  ancl

clays. Fclr a technical definit ion of these soi ls, the reader
rs re ferred to Soil  Taxonomy (U S.D.A. Soi l  Consen'at ion
Se rvice , 1975), and the pamphlet H_ydric Soi l  Mcrp Untts -

Conntct ictt t  (U S.D.A Soil  Consen'at ion Sen' ice. 1987).

A bui ld-up of organic matter in der,eloping (rrganru

soi ls in Connecticut results from prolonged anaerobic sorl
condit ions associate d with long periods of f looding ancVor
continuous soi l  saturatron during the growrng season.
[ h c s c . a l  u r t t e d  e o n J i t i o n s  i m p c d t  a e r o b i r  d c r u m p t ' s i -
t ion (or oxidation) ol the organic materials entcring thc
water/soi l  system such as leaves, stems ancl roots, and
encouraEle their: lccumulal ion as peat or muck ovcr t imc.
Lrkc ntrst organic soi ls. peats and mucks are very poorl; '
drained, and wafer moves through them ver,v slorvl l ' .
Organic sorls typical l l ,  form in waterlogged deprcssrons
r.vhere peat or muck deposits range from clne foot to more
t h a n  ] 0  l e e t  r n  d e p t h  T h c l  r l s , r  d t ' r  c l o p  i n  l . r r r  - l )  i n F . r r e r s
along coastal n'aters u'here tidal flooding is frequenr and
the soi l  remains strturated nearly continuously.

C)rganic soi ls curn be subdir. ' rded into rhree grol lps
base d on the percent of ide nt i f iable planr mate nal in the
sol l :  ( l )  muck (Saprist) where trvo-thirds or more ol 'Lhe
material rs decomposed and less Lhan one-third rs identi-
{ iable; (2) peat (Fibrist) rvi th less rhan one third decom
posecl and greater than t lvo-Lhircls identi f iable ;  anc1, (3)

mucky peat or peat1. muck (He mrst) r,vhe re betrveen one -

third and t lr 'o-thirds is both decomposed ancl identi f iable
For more information on organic soi ls, the reacler is
relerred to Histosol.s: Their Chuructcrist i .s, Cla.ssrfrccrt ion,
nnd Use (Aandah l ,  t t  a \ . , I974) .

In olher si luations, organic matter does not accuntu-
late in suff icient quanti t ies to be consicle red peat or muck,
and here mineral soi ls have developed. Some mineralsoi ls
do, hor,ver.e r,  har.e thlck organic surface la1'e rs related to
excess soi l  moisture Ior l trng pcriods fr, .m he rr) seasonal
rainf al l  and./or a hi gh water table (Ponnamperuma, I  972).
Mrneral soi ls e xhibit  a rvide range of prope rtres relate d tcr
dif ferences in parent material,  chmate, topograph; .  agc
l n d . r t h c r  [ h c t t r r s .  H ; t l r i .  m r n c r l l  : o i l s  h r r r c  s t : r n d i n g
rvater for slgnif icant penods and/or are saturated rvithin
l0 inches (25 cm) of the sut-face for extended peritrds
. l t t r t n p  l h r '  p r r r u  i n u  q d ; l s ( r n .  S t t i l  t f  l U f l t i r ) n  l l t t l \  r a s i l l l

from low-lying topographic position, ground-warer se e p-
age, or the presence of a slowly pe rmeable laler (i e ., clay,
confining becl, fragipan, or hardpan). The duration and
depth of soilsatur:lt ion are essential criteria for iclenr ifvino
h;,dric soils and r'r'etlands.
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Sorl morpholog)' feetures are widely used to indicate
long term soil moisture (Bouma, 1983). The two most
wrdel; recognrzed features reflecting soil we[ness are
gleying and mottling Glel'zation is the process o1 convert-
ing lron from its oxidized (ferric) form to its reduced
rferrous)  s tate undcr  pro long,cd per iods of  saturat i ( )n
(anaerobic conditions). Reduction and removal of re-
duced compounds result in glc;'rng (Venemrn, et al.,
1976). Gley'ed soils are typicall l '  bluish, grcenish, or
grayish and so11s gleyed to or near the surface are hydrlc
soi ls .

Most soiis that are alternately saturated and oxidized
during the ye ar are mo[t1ed (marked with spots or blotches
of a different color or a differe nt shade of the predominant
soil matrix color) in the part of the soil that is wet. In mosl
soils, depth and duration ofsaturation can be correlated to
the quantity, nature, and pattern of soil mottl ing (Figurc

19). lt lsimportant, however, to note that mottleswill not
form during saturation under two conditions: (l) when
the water contains sufficient oxygen lo sen'ice microbial
needs for digesting organic matter; and, (2) when the soil
or water temperatures are below biological zero (4loF or
5oC) during the time when the soil is satLlrated (Drers and
Anderson, 1984). Abundance, size, and color of the
mottles usually rndicate the length oI saturation. Mineral
soils that are always saturated usually lack mottles and are

to
BC i:

uniformly gray throughout the saturated area. Mlneral

soils that are predominantly gray with brown or ye11ow

mottles are usually saturated for long perlods dunng thc

growing  sesson.  whcrers  so i l s  tha t  e re  p rcd( )minant l )

brown or yel low with gral '  mtrt l lcs are saturated for
s h r ) r l ( - r  n r ' r i o d s  r r s r r r l l v  i n s r r l l i c i e n t  t o  h c  r - , r n s i d c r e d

wetland. Soi ls that are ne\,er saturated are usual11'bright

colored and are not mott led. In some h; 'dr ic mineral soi ls,

mo l l l cs  ml )  no t  hc  r  i s ib le  duc  t r . ,  mask ing  h1  t ' rg , rn ic

matter (Parker, et al. ,  198'1).

Whi le  g l ry  i  ng  rnd  mot  t  )  i  ng  erc , .  har l .  t c  r i s t  i t  t r I  ncar l l '

al l  hydric mineral soi ls, other soi ls with brighter colors

may be saLuraLcd. This happens where the ox)'gen content

of the soi l  remains high enough so that reduction oI iron

and manganese does not occur (Daniels, e t  al. ,  1973). ln

a study ol Texas soi ls, Vepraskas and Wilding (1983)

found that periods of saturation and reduction do not

c ( ) inc ide .  some sor ls  wt : re  ss tu ra le i  f i r r  longer  per io t l s

than the; 'wcrc reduccd, lvhi le for other sorls the re\.erse

was true. Dif lerences were related to water table rccharge.

Soils with a slorvly permcable surfaec lr;'cr u,'ere not

saturated throughout the uppe r soil even u'hen they were

n o n d , ' d  h r r t  h i p h  m o i c l  r r r c  l r ' r  c l c  n c r q i s t c d  a n d  m r r n -r " " " ' * '  " * '  " ' l ' "

tained reduced condit ions for more than six months. The

authors have proposed technical cr i ter ia for identi f f ing

these soi ls as hydric.

, ve l lo$  ish  brown

g r a y i s h  b r o w n

cc i  sray

I

Figure 19. Schematic cross-section of a hl.drosequence showing soi l  morphological changes with landscape posit ion
(from Tiner and Veneman, 1987).
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National List of Hydric Soils

To he lp  the  U.S.  F ish  and Wi ld l i le  Sen ' i ce  c l . rn f l  i t s

$ 'e t iand c le  f in iL ion ,  the  U.S.D A So i lConse rva t ron  Se n ' i ce
(SCS) agre e cl to cle ve 1op a l ist oIhydric soi ls in coopcrrt ion

with the National Technical Commitlee for Hy'dric Soi1s.

Thrs l ist has gone through a number o[ reviews and

rer, isions, :rnd n' i l l  conl inl le to be revised as needs arise.

The cur re  n t  l i s t  (1987)  inc ludes  a l l so i l s  tha t  t1 'p ica l l ; ' havc

f  r ( )p l '  r l  rcs  t  he t  ln r ' c t  t  hc  \ 'n lc r i r l  l t r r  l r )  d  r i t  so i l> .  Pr t rv ts t , ,ns

for adding or cle let ing soi ls from this l ist,  or changing the

cri teria, have been cleveloped. Copies oI Lhe current l ist

can be obtained from rhe SCS State Off ice in Slorrs.

Connecticut Hydric Soils

A i ist of h;.dric soi ls occurring in Connecttcut h:rs

been extracted fronr the natronal l ist.  More than 25 soi l

series are identi f ied as hy'dric (Table 12) ln this l ist,  al l

soi ls norrnal l ; 'displal ' rng hyclr ic condit ions in the f ie ld are

considered h1'dnc soi ls. In addit ion to thls hst, SCS has

produced a l ist of hyclr ic soi l  map uni ls Ror-rghly 56 map

units have been identi f iecl as h1'dric or as having high

potential for containing h;,dric soi ls as inclusions. More

information on h1'dric soi ls can be found in H_vdric Str i ls r l

Nerv England (Tiner and Venen'ran, 1987).

Six organic h1'dric soi l  series have been mapped rn

C ( ) n n c c t i c u l .  u  h c r c r t .  l h e  m a j , r r i t y  , t l  t h e  h )  d r i t  > c r i e : 3 r c

m i n c r ; r l  s r r r l s  O r o t n i c  h r , l r t ,  s o r l t , ' r ' ,  l r n \  Q 6  6 4 8  l c r c s ,' b * " ' '  " /

rvhile hydric mineral soils encompass 355,102 acres. In
,  . .  . l  L . . l - :  . : l  r n n r n v i m  t l , , l r .  l 4  n r - r r - r n t  t r l  t h CL U t d l .  l l ) u l l \  > u l l > l ( ' \ l l  J P l r l ( ' A l l l l J t ( l )  I  I  

P ( l L L

State However, these l igures should be consrdered ap-

proxrmate only, since thel '  do not accol lnt for alteret ions

b1' drainlng, f i l l ing, and impoundment construction sinec

mapping took place , nor do thel incLude areas of h1'dric

soi ls l l ,hich we re not identi l iecl cluring the mapprng pro-

C E S S .

Table 12. List o1'h1,drlc sorls and ciual i f f  ing Lancl t1'pes mapped
rn Conne ctrcut. (U.S.D.A. Soi l  Consen'at ion Sen' ice ,
1990) An asterisk ( ' ' )  indrcatcs senes r.r 'hich nr:r1
include non-hy'clr ic members anci a pius sign (+)
I n r l l L J t e > : r f l r ' >  l h  l l  . l r '  n r )  l , , n o a r  l l \ a ( l  l n  (  ( r n n ( r l 1 -

cut .

Soils Series or Land Type Taxonomy

Aclrian
Alden
Allr-rvial Lancl

+AuGres
'' Birsh
+Bicicleford
+Birdsal l

+ t 'Bolvrnansvi l le

Carl isie
* Fredon
+Clran;,, . '
1{alse'
lpsu icl ' r

t 'Leicester
t 'Lim

Lrmenck
+L1'ons

l\ l.tssc n e
NIar,bid
Nlenkr
N'luck, shallor,,'
Palms
Parvcatuck
Peat and N{uck

'' Ra1'nhanr
''Raypol
' 'Ridgebury'
'' Ripporvanr

+  *Rumney '

Saccr
+Scantic

Scarboro
Sc i trccr
Shaker

+ t'Slvanton
"Walpole

+t 'Wareham
Westbrook

+\VhaLcl)
Whi tman
Wrlbraharn

ferr ic N4edrsaprists
N lo l l i c  Hap laquepts
NiA
Entic Haplacluocls
Fluvacluentic Dvstrochrepts
Histrc Humacluepts
f1'prc Humacluepts
Aeric Fluvaquents
Ty'pic Medisaprists
Aeric Haplaqucpts
Tl pic Haplacluol ls
Nlol l ic Haplacluepts
T1'pic Sul[ ihernlsts
Aeric Haphcpepts
Aeric Fluvaquents' l- ;  

pic FLuvaqucnts
N{ol l ic I  laplaquepts
Aeric Haplaquepts
T; 'prc [ lumaclucpts
His t i c  Humaquepts
Terric lr4edisaprists
Terric \ ledisaprists-ferric 

Sullihemists
t r , h r i c <  r n r l  ( ' r , r r i < r  <

Aeric Haplacl,repts
Aeric Haplaqr-repts
Aenc Fragiaquepts
Aeric Fluvaquents
Aeric Fluvaquents
Fluvaquentic Humaquepts-l1pic 

Haplaclue pts
Histrc Humacluepts
T1'pic Haplaquepts
Aeric 1{aplacluepts
Aeric Flaplacluepts
Aeric Haplacluents
Humaclueptic Psammacluents
Terric Sul[ ihenrists
N4olhc I {aplaqr-re pts
T1'prc Hunracluepts
Acluic D; 'strochrepts

County Acreage of Hydric Soils Description of Hydric Soils

A l ist ing of the total acreage of h1'dric soi ls mapped

rvithin each count) in Connctt ieut is prcscntcd in Table

13. Acreage totals are brscd on publishcd National

Coope rat ive Soil  Sun'e; 's [or Connecticul 's eighl ci ]unties,

publ ishedbetu'een 1962 ancl 1983. Winciham Count; 'has

b; '  lar Lhc largest pcrccntage ofi ts lancl surface classrf ied as

h1'dric soi l ,  u' i th Hartford ancl Neu' London Countics

ciose behind Middlesex, Tol land, Fairf ield, ancl Nerv

HaYe n Counties are near eVcr3gc ftrr pe re cntege of hydric

sorls found in Connecticut, whe reas LitchfieLd County has

thc lc:rst.  Unf()rtLrnatcly. the se l igures probabl;,exaggerate

today's actual extent o1' r i 'ct lands, srnec the)'  do not ac-

count for recent alter:rt ions. A bne f discussion of lhese

h ldr ic  s t r i l s  rppcJrs  'n  ,1 - t .  fp l l t rn r f l ! .  s t ' r t i r rn .

Thrs sectron bnefl1' discusses ke), features o[ each
hydric sorl and map unit found in Connecticut. More
detailecl information about a particular soil se ries or map
unit can be found in Lhe published courrt; '  soil sun'e)' or
obtained directly I iom the U.S.D.A. Soil Consen'ation
Sen'ice. Note: since a number of soil se ne s concepts have
h p c n , h ; l n p r ,  I  t n r n r  q c ' l  *  -  L  v c  b c c nJ U l l  l l l U P  U l l l t  l l J l l l ( )  l l d

revise cl and curre nt se ries names appe ar in parenthe ses in
the subheadings. Each count;. sorl sr-rn'e; should be
consulted to determine the distribution o{ a particular soil.
Acreage summaries for all hydric sorl in each count)'are
presented in Table 14. It should be noted Lhat, lor
regulatory purposes, Connecticut's w'etland larvs include
certain sorls r,vhich are not hyclric
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Table 13.  Rar-rk ing ol 'count tes according to tota l  acreage oi  h l ,dr ic  soi ls  and percentage o{ e i rch county '  representecl  b1'  these sor ls

(basecl  on SCS Count l  Soi l  Sun'e1-s) .  Note :  Count l ' \ \ 'e t land i lcreage does not  ref lcct  recent  g l1,r . ' ,  < '1, , ,  r , r , l r ' . r in. ro, '

l i l l ing,  ancl  other s,et land at t ract ions.

Rank County

I  l lar t lord

2  l - i t ch { r c l c l

J Neu L-ondon

4 \Vrndl'ranr

)  F J l r l l | l a l

6 Nei i  Heven

7 
. l  

o l lancl

B N{ iddlescx

Date of

Survey

I  962

l97r')

I  9 8 1

l 9 8  I

l 9 8  I

I  979

1966

I  979

Total Acreage

Hydric Soils

77 ,498

68.290

66.950

6 r , r 0 0

54 530

5 1 , 6 8 0

17.6c)2

1 4 . 0 I 0

4 5 1 , 7 5 0

Rank County

I Windharr

2 Hart {orcl

3  Ne*  London

4 \'licldle scx

5 Tol lancl

6  l ;a i r l ie ld

7 )'lc* Haven

B l- i tchl ' ield

o/o of County

Represented by

Hydric Soi ls

l B . 5

I 6  I

1 5  5

l +  l

I + l

l t  6

13 . ( ' r

I  1 . 5

CONNECTICUT TOTAL

Adrian Series

The Adrian se r ies consists of ver) deep, r 'e rr ptrorl l -
r -  :  r  - "  r "  ' : r  ' o  l r r  i  l  i n t h c s  t h r t k  . ' r c r l r  i n "u r d l r r ( u  r l l u \  A )  ) r r l 1 5 .  l U  l ( ,  , l  l r r (  r r t )  t r i l l K  \ r t \ ,  r ) , r r i )

sancl)'de posits, forr-necl 1n small glacral lake basins pnmr-
ri l l  lvithin oLlt\\ 'ash plains trr lekc-plrrns. Adrian soils
have be en mappe d in Fairl le ld and Middle se x Countie s,1n
Nerv Have n. Ner,i. London, and \Vindham Countics ris;rn
undiflerentiatecl unit with the Palms se ries. irr.rd in Hart-
lord, TolLancl, and Litchlielcl Countie s as Peats and Mucks
or as Muck, shallor.i ' .

Biddeford Series (Maybid Series)

Tl're Bicldelord series consists oI r 'en, deep, r 'ery
n , ) r ) r l \  r l r l r i n r ' r l  . r l t r  r , ' r l r  l , t r r n , , l  i n  d c n r c r . i , r n >  r i i t h i n1 , .  ' . , .  - ' * ' ,

glacial lake clcposits. Bidcle forcl soils h:rve been mappecl
onl l , in  a smal l  par t  o{  Hart ford Count l ' .

Birdsall Series (Halsey Series)

The Birdsall se ries cLrnsists ol very dee p, r 'e 11'poorll-
d r a i n e d  l o a m y , s o i l s  f o r m e d  i n  d e p r e s s i o n s  a n d
drainagen'a;'s ri i thrn glacial outr,r 'ash terraces ancl t l l l-
covcrcd upLends Thrs sorL has been mappecl in Fairfielcl
and Litchfield Cor-rnties.

Carl isle Series

The Carl isle series consists of vcrr,  poorl) '  clrained
muck)'soi ls nlore than 51 inche s thick lorme d rr- i  cle pre s-
sions u' i thrn glacial lake plains. outrvash plains, Li l l  plains

and morarncs. Carl isle sol ls have been nrappecl in Neu,'
Haven, Nelr '  Lonclon, Fair l ielcl ,  Wrnclham, and N4icldlesex

col lnt ics. In Hart[orcl.  Tol lancl,  ancl Litchficlcl  Cor.rntrcs.
these soils havc been rnappe d as Pcat ancl N.'1r-rck.

Fredon Series

fhe Fre don serie s consists oI cle e p, poorlv ancl some -

what poorll, draine cl loantr,soils. forme d on glacial outr,r'ash
plains ancl terr i lccs. Thel occur in cleprcssions and
drainageu'a1,s Freclon soi ls l-rar. 'e bee n part ial l l '  dcnved
from materials containlng l imesLc'rne. Thcse soi ls have
l r ( ' \ ' n  l l r J n l ) r ' L l  ( ) n l \  i n  L i l (  h [ r ,  l ( l  C , , r 1 n 1 ; .

Granby Series (Scarboro Series)

f he Granbv se r ie s consists ol 'cle e p, por)r l)  ,  ancl r 'c11.
por)r l) .drained sand;'sorls forn're cl olt  ne zlr l) '  lcve I outlr .aslr
ancl glaciaLlake plains, ancl in clrainage\\ 'a) 's. Dcrive d fronr
mate r ials containing l imestone . C,ranb; '  soi is have been
mappe d onl) 'rn Litchfle lci  Cttuntl '  Thc Granb; series has
been inclr-rcled in corrclat ion u' i th the Scarboro scries.
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Table 14. Acreage and percent of area of hydric soi ls wirhin each county in Connecticut (based on U.S.D.A. Soi l  Conser\.atron Service
soi l  sun,e1's). Soi ls are l isted by sorl  series, soiL series complexes, or bl,undlfferentiated soi l  groups (t idr l  marsh. rnuck,
al luvial land). Thc pcrecntrgc Lovcragc by each h1'dric soi l  is indicated fbr each county. Total land Jcref,gc for cath

count) 'rs also shown. Ivlapping unrts preceded b1'an asterisk (*) includc somc non-h)'dri(  sir i l .

County
(Total Land Acreage) Hydric Soil Type

Adnan

Carl isle

Leicester

Ral.pol
*Riclgebury

*Ridgeburl ' ,  Lercester

Whitman

Rippou'am

Sactr

Scarborcr

WalpoLe

Westbrook

Westbrook
(Lorv salt)

Fairf ield Total

Alluvial Land

Biddelord

Leicester

Lercester, Whitman,
''Ridgebury,

Linrerick

N4enlcr

N4ucks, shal lorv

Peats and Mucks
* Riclgeburl.

Rrveru''ash

Rumnel,

Sacc'r

Scantrc

Scarborcr

Su'anton

\Vallington

Walpole

Whatel l '

Whrtman

Wilbraham

Wilbraham & lt{enlo

Acreage of Soil

Type in County

5 ,2  80

5 , 9  1 0

1 , 9 8 0

2,23r)
3 ,180

2  5 ,610
2 ,530
3,380
r ,880
I ,050

u70

590

54,530

1,990
1 ,706

848

7,870
4,773
1 ,203
I , 1 2 0
3 ,80  L

t 7 t
677

1 ,778
9,932
6,891
t . t32
4 ,773

9 1 4
l2,289

990
278

4,938
5,034

77,498

1  ,701
2 ,390

8 2 t
6t0

I , 1 1 3
2 , 3 1 8
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o/o of County Covered by

Soil Type

t 3
1 5
0 5
0 6
0 B

6 4
0 6
0 8
0 5
0 3
0 .2

0 l

r  3 .6

0 .4
0 .4
0 2

r . 7
1 0
0 3
0 2
O B
0 0 4
0 . 1
0 .4
) r
1 4
r 2
0 9
0 2
2 . 5
0 2
0 1
1 . 0
L 0

16.+

0 3
0 4
0 . 1
0 1
0 2
0 4

Fairf ield
(400.000)

Hartlbrci
(473,600)

Litchfleid
( 6 0 0 . 3 2 0 )

Hartford Total

AIluvial Lancl

Bi rdsall

Fredon

C'ranb1'
"Kenda ia  &  L lons

Leicester



County
(Total Land Acreage)

N' l iddlesex

(231 .  I  60 )

Ner,r' Haven

(387.7 t0)

Hydric Soil Type

Le i ces t c r . ' "  R idgcbun '

Wh i t r nan

L ime  r i c k

L1'ons

NIuck,  shal lorr '

Peat t\ Nluck

Ravnhanr
* Rrclge burl'

Rtverr,r'as h

Rumnel '

Sacc)

Scarbo rcr

\ \ '  r l , r , r l n , ( r  l J , r v n h  r n r

Warehanr

\\ihitnran

Litchfielcl ' l 'otal

' \cir ian

Carl isle

Le rceste r.  i 'Rldgebr-rr1 ,
Whitnran

Ra1'pol

Runr net

)acr)

Sca rbo rcr

W:r lpole

Westbrook

\\icstbrook

( l ow ' sa1 t )

\\'i lbrahanr

Nl idd lcscr - fo ta l

Aclrian c\ Palms

Carl isle

Lerceste r

Ra1'nham

Ra1'pol
' 'Rrdgebury

' Riclgebr.rrl', Leicestcr.

Whitrnan

Rumnev

Saccr

Scarboro

\\'alpole

\Vestbrook

\\'cstbrook
(lor.r,salt)

\\lilbrahanr

Wilbraharr & N1enlo

Acreage of Soil

Type in County

26.r.+
2,856

5 t3
1 .287

1 2 . 1 5 4
1 .369
3,786

l l 0
r , 782
3 .399
2 . t  t 9
1 . 6 5 7

+57
1 ,044

68,290

1,280
2.46{-)

I1,60r)
I , 390
3,270
r ,670
1  , 1 0 0
1 ,820
1.640

I ,650
2 . 1  3 0

34 ,010

3,+4t)
3,780

820
1  .190
2,380

58t)

16 ,600
4,440
1,420

590
2 .5 t0
4,960

5 1 0
3.97r)
4 270

51  .680
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o/o of County Covered by

Soi l  Type

+ +
0 . 5
0 1
0 2
2 0
t ) 2
0 6
o t
t). l
0 6
0 +
t).3
o l
o 2

1 1 +

1 +
t 0

i . 7
0 6
1 3
Ll .7

0 5
0 B
Ll .7

0 .7
0 9

1 +  5

0 9
t 0
o 2
0 +
r).6
t). 1

4 3
l 4
rl 4
0 2
(1 6
i 3

( ) l

1 0
l l

l  t . 3Ne*' l laven Total



County
(Total Land Acreage)

Ner'r' Loliclon
(424.520)

Tollancl
(266,240)

Windhanr
(  128.5+0)

Hydric Soil Type

Aclr ian & Palnrs
Carhsle
lps*'ich
Lrnterick
Pil\\'c,ltr-lc k
Ra1'pol

"'Rrdgebr-r11'
'' Rrclgeburl', Leicester,

Whrtrnan

Rippou'alr

Scarborcr

Walpole

WcsIbrook

Wcstbrook
(lolv salt)

Ne* Lonclon Total

Allur-ial Lancl

Le icester

Le ice sle r.  ' r 'Ridge bur1 .
\ \ ihi tman

Lrmer ick

Peat & \{uck

Peat et \'Iuck,

shal lon'

Ra1'nham
'' Riclge bur;

Rr-rn-rne1

Srctr

Scarboro

\\'alpolt-

Wl'ritman

\\,'ilbr ahanr

' l 'ol land 
Total

Adr ian  c \  Pr lms

Car l i s le

Riclgeburv

Ridgcburl ' ,  Lcicester.

\\ri'ritman

Rrppor.r'am

Saco

!61vIprrr

\ \ ' r lpole

Acreage of Soil

Type in County

I  1 , 2 6 0
7,040

430
740

1 , 1  7 0
1 . 7 3 0
1 . 4 3 0

28,490

4 , 5  5 0

4,870

t , 1 6 0

)80

1 , 5 0 ( )

66,95t)

r , 7  ) 7

1  , 1 9 7

I 9 , 3 8 6

293

5 , 9 1 9

) ,3r7
t 65
+8.1
176

1 .456
860

2 ,258
182
662

37.692

+ ,350
9 ,3  5 i l

t ,70t)

34,000
l.5 t)0
4,8t0
2.+00

95t)

61 ,10 t )

o/o of County Covered

Soil Type

2 .6
t 6
0 l
0 2
L l . l

0 4

0 3

6 6

1 1

t . l

0 7

0 l

0 +

t 5  8

0 6
Ll .5

7 2
0 1
) 2

0 .9
0 l
0 . 2
0 2
0 5
0 3
0 .9
0 .  I
0 3

l+ ),

1 3
2 B
0 5

I 0 3
l 1
l 5
0 7
0 l

rB 6

by

Winclham Total
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lpswich Series

The lpsrr  rch 5cncs conslsts  t r I  r 'cD dtcp.  rcr l  po.r r l ;
drained pe aty soils formed in tidal niarshes subject to dail; '
inundation by salt water. The uppe r surfaces are t1'pirall; '
f ibrous, overlf ing well decomposed organic materials.
lpsn'lch soils har-e been mrppcd trnly rn Noi London
Count;'.

Leicester Series

The Leicester series consrsts of vcq' dccp, poorl;,
drained loaml'soils forme d in friable glacial t i l l .  They'are
nearly 1er.el or genti) ' sloping soils in drainageway's rnd
1ow-lying posrtions oI t i l l-covered uplands. Leicester soils
have been mapl'rcd rn all counties pnmarily as an
undifferentiatecl unit rvith Ridgebury and Whitman soils.

Limerick Series

The Lime rick series consists ol deep, poorly drained
loamy soils formed on l loodplains. Most are as of Limerick
soil are flooded for periods rrl sevcnl drys erch year,
usuallf in late u'inte r or early spring. Limerick soils have
been mapped along major rir,e rs and streams in Hartford,
Litchlield, Tolland, and New London Counties. Where
the srlts are underlain by sand and gravel. the scli ls are
currently classified as the Llm series.

Lyons Series (Alden Series)

The Lyons ser ies consists  of  rcr l 'deep.  vcry poor ly
drained loaml.soils [ormed in ]ocal allur,ium and glacial
t r l l  r lcr i rcd per t i r l ly  f r , ,m . t1. . r . , tus roeks.  Thc;  ar t
nearly lcvcl ro gen[l) ' sloping soils in depressions within
unclulatrng to roll ing ti l l  plains Lyons soils have been
mapped onl,v in the l ime stone valleys of Litchfield Count;'
In some areas, Ly'ons soils have been rnapped in an
undilferentiated unit with Kendaia soil.

Menlo Series

The Menlo series consists of very decp. r 'ery, poorly
drained loamy soils formed in compact glacial t i l l .  Menlo
soils have developed rn clrainagewal.s and in low depres-
sions r.vithin glaciated uplands. Since Menlo soils are
derived mainly from reddish sandstclne s and basalt, these
solls are restricted to the Connecticut Central Vallc; ' rn
Hartford and Ner.l 'Haven Counties. Menlo soils have also
been rnapped as an undifferentiated unit with the
Wilbraham series.

Palms Series

The Palms series consists rrI vcr)'dcep. vcry poorl; '
drained muck;, ' soils, l6 to 5l inches thick overly' ing
loamy materials, formed in depresslons u'ithin lake plains.

t i l l  plains, and moralnes. Palms soi ls have bee n mapped

as an undifferentiated unit with Adrian soi ls in New

Haven, New Lonclon, and Windham Counties, and as

Peats and Mucks in Hartford, Tol land, ancl Litcl-rfreld

Counties.

Pawcatuck Series

The Parvcatuck serics eL)nsist tr f  vcry dcep, very'

p o ( r r l )  d r e i n c d  p c a r y  s o i l s .  l o t ( )  5 I  r n i h e s d e c p t ' r ' c r l ; i n g

sandy materials, formecl in t idal marshes that are f looded
. - . . ; ^ ^  r ^ : r . .  L . .  - ^ r , . . . - t e r .  P a r v c a t u c k  s o i l s  h a v e  b e e nt w  l l c  u d r r )  u )  > J r L  s  d l

mapped only in New London County.

Raynham Series

The Ra1nhrm scr ies consls ls  o l  vcr ;  dccp poor l l
drarned silty soils that have formed on glacial lake plains.
These soils have f ormed on nearl; '  Ier,el to gentll sltrping
a reas  and  i n  dcp rcss ions .  Raynham so i l s  and  an
undifferentiate d unit of Raynham and Walpole soils have
been mapped only in LiLchfield Crrunt) Arcas mapped as
the Walllngton series in Hartford County are nou' classi-
f ied as the Raynam series.

Raypol Series

The Raypol series consists ofvery deep, poorly' drained
loamy soils fclrmed in srlty deposrts rrvcrllrng sand and
gravel. These soils occur on 1ow-lying, nearly level to

Sent l )  s l ( )p ing arers on oulwash lcr ru(c>.  Ra;  p, r l  sor ls
have been mapped in New Have n, New London, Fairfield
ancl Middlesex Counties. Areas o[ the Walpole series
mapped as Lhe Waipoie loam map unit in Hartlbrd Countl '
har,e been included in correlation with the Ray'pol series

Ridgebury Series

The Ridgelrury s t  r ics r  ( )n5is ls  . r I  r ' ,  q  t l t 'e  1, .  Poor l l '
and someu,hat poorly draincd loam)' soils lormed in
compact glacial t i l l .  They' are ncarly lcvcl ttr slrrprng soils
in shallow drainagervays rn uplands. Ridgebury soils and
an undifferentiated unit of Rldgebury., Whitman, and
Leicester soils have been mappecl in a1l countles in Con-
ne clicut.

Rumney Series (Rippowam Series)

The Rurnnel' series consrsts ol verv cleep, poorly
drained loam;, soils Iormed ln alluvral deposits These
soils occur on nearly leveI areas sublcct to frequent fiood-
ing, usually' dunng thc lr. inter and earl; '  spring. Rumnel,
and Rippowam solls have been mapped along rir.ers in all
countres in Conneclicut

4 I



Saco Series

The Saco series consists o[ r 'ery deep, very poorly

drained srlt; 'sorls formed in alluvial deposits These soils

occur as low-iying, nearly 1eve1, backwater areas on l lood-

plains subject to frequent flooding. Saco soils have been

mapped along the major rlvers and streams in all c'runties

but New London Countl '

Scarboro Series

The Scarboro series consists of r''ery dee p' very poorly

drained sandy'soils Ibrmed in outlvash plains' glacial lake

deltas, and terraces. Scarboro soils have been mappcd in

all counties in Connectlcut

Scantic Series (Scitico Series)

The Scanric serie s consists of l 'e11'deep, poorl; 'draincd

silt l '  and clayey soils, formed in glacral lake sediments'

Thel'occur on nearly leve I and gently sloping Iowlands on

glacial lake plains. Scantic solls have a l imite d distribution

in Hartford Count;'.

Swanton Series (Shaker Series)

The Srvanton series consists of verl '  deep, poorl; '

drainecl loam;' sorls formed in sandy materials ovcrl; 'rng

glacial lake deposits. Thel' occur on nearl1'level to gently

iloping glacial lake te rraces. Swanlon soils hal'e a l imited

drstribution in Hartford Count;'

Walpole Series

The Walpole sertes consisls o[ \ 'ery deep' poorly

drained sorls formed in sandl and gravely deposits of

glacial ourwash. These soils occur in level to gentll '

sloping, low-lf ing areas on terraces and outwash pl:rins'

Walpole soils have been mapped throughout Connecli-

cut. Areas in Litchtleld County mapped as Au Gres soils

have been included in correlation lvith the Walpole series

Wareham Series (Scarboro Series)

The Wareham se ries conststs of very deep, poorl; 'and

somer'vhat poorll'drarned sandy soils {brmed on outvu'ash

plains, glacial lake deltas, and stream terraces. These soils

occur on near11' let'el lo gently sloping areas and in

depressions. Ware ham sorls have a l imited distribution in

Litchfield Count;'

Westbrook Series

The Wesrbrook series consists of I'ery deep, r'eq'

poorll, clrained nluckl' soils, I 6 to 5 I inches deep overll'-

ing loam1' materials, formed in trdal marshes sub.iect to

twice daily inundation by sah water. Westbrook solls have

been mapped in Fairfield, New Haven, Middlesex, and

New London Countres, with a low salt variant mapped in

brackish areas along the major rivers.

Whately Series (Maybid Series)

The Whate ly series consists of very deep, r 'ery poorll '

cirained loaml'sorls formed tn a thin man[le o[ loamy

materials or.erlying silty and clayey glaclal lake sediments

These sorls occur in nearly level depressions on glacial Iake

plains, outwash plains or glacial lake deltas. Areas mappe d

as Wharely soil have a small distribution in Hartford

Count),.

Whitman Series

The Whitman serie s consists of ve ry deep, very pclorl;'

clrained loamy soils formed in compact glacial t i l l  These

soils occur on nearly 1evel to gently sloping depressions

and cirainageu'ays on lill-covered uplands. Whitman soils

have been mapped throughout Connecticut, mostly as an

uncli l lerentiated unit r '" ' i th the Leicester and Ridgebury

series.

Wilbraham Series

The Wilbraham series consists of very deep, poorly

drained ioamy soils formed in compact glacial t i l l  Thel'

occur rn nearl1' level to gently sloping low depressions and

in drainagewal's on till-cor.'ered uplands Since Wilbraham

sorls are derived from reddish sandstones and basalts,

these soils are restricted to the Connecticut Ce ntral Valle 1'
in Hartford, Tolland, Middlesex, and Nelv Haven e oLlnties

and have been mapped as an undrffe renled unit wrLh the

Menlo series.
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Vegetation and

CHAPTER

Plant Communities

6 .

of Connecticut's Wetlands

Introduction

The vast n-ra jori t l '  of Connecticut 's wetlands are char-

acterized b1' dense grou, ' ths o1'plants adapted tcl  exisLing
h; 'drologrc, water chemistr) ' ,  and sorl  condir ions, but
some rvetlands have l i tLle or no apparent vegetation.
Although most wetland definit ions rely heavl ly on domi-
nant vegetation for identi f icat ion and classif icatton pur-
pose s, \ 'egetat ion is a relat ively minor attr ibute in the legal

definit ion oI inland u, 'et lands rn Connecticut. The pres-
c n r ' p  r r I  h ; d r t ' p h ; t c s  r r r  u e l l a n d  p l a n t s .  h o r r e V e r .  i s  o n e
o{ the three ke)'attnbutes ol the U.S. Fish and Wildl i fe
Service's and other lederal $'et land definitron (Cowardin,

et aI. ,1979; Federal h-rteragency Committee for Wetland
Defrnit ion, 1989) Vegetation is often the most conspicu-
ous feature of wetlands and one that can usua111' be
identi f ied rn the f ield Other we t land charactenstics, such
as hyclric soil and hydrokrgy', mf,)' not be as easily recog-
nized and may'require considerable scienti f lc expe rt ise or
long-term studl ' for accurate identi f icat ion. In thrs chap-

te r,  afte r dise ussing thc concept of "h; 'drophyte," 
atten-

t ion rvi l l  focus on the mr.;or plenL communitres of
Connecticut 's wetlands. In acldit ion, rare and endangered
wetland plants r.vill be briefl1, covered rn the last section.

I988b). In thrs 1ist, four types of hydrophyres are recog-
nizcd: (1) obhgare : (2) facultatrve wetland; (3) facuhatir.e;
and, (4) facultative upland. Obligate hydrophyres are
those plants whrch nearly alu'a1's occur in wetlands (at
least 99 percent of the time). They are the best \.egcr3rive
indicators o[ wetlands. The facultative types can be found
in both wetlancls and uplands to \rarying degrees. Facul-
tative wetland plants are usually associated with rvetlands
(from 67 to 99 pe rcent of the time) and are ge ne rally good
indicaLors o[ wetland, while purely facultative planrs
essentially shorv no affinit;,to wetlands or uplands and are
found rn wetlands with a frequency ol occurrence between
34 and 66 percent. By contrast, facultarive upland plants
are more t1'pical of uplands, but do, on occasion (from I
to 33 percent of the time), occur in r. l 'etlands. When
present ln wetlands, they are usually in the drier ones, or
occur at higher elevations in wetter areas. In addition to
rhesr- forrr rvne s rhe I I S Fish and Wildlife Sen'ice's l ist of
wetland plants also identif ies drawdown plants which
invade normally nonvegetated n'etlands, such as exposed
shores, during extreme dry periods. These plants are ofien
pioneer species with upland affinit les. Examples of diff er-
ent t) 'pes of hydrophytes for Connecticur are presented in
r a D l c  I  ) .

Hydrophyte Definition and Concept Connecticut Hydrophytes

Wetland plants are technrcally, referred to as h_vdro-
ph_vtcs A h;'drophy'te is de fined as "an)' plant growing in
wate r or on a substrate that is at least periochcally deficient
in oxygen as a result ol excessive water content" (Cowardin
et ctl.,I979) Thus, hydrophltes are not restricted to true
aquatic plants growing in water, but also include plants
morphologicall l '  ancVor ph;,siologicall l '  adapted to peri-
odic flooding or the saturated soil conditions o[ marshes,
swamps, bogs, and bottomland forests. Today"s concept of
h1'drophyte is an indir., idualistic one that recognizes each
plant's abil it l ' to adapt to wetland enr.,ironments A hydro-
phy,te can. therefore, be defined as "an indir.idual plant
adapted for hfe rn wate r or in periodicalll, flooded and./or
saturated soil (h1'dric soil) and growing in wetlands or
deepr.vater habitats; ma)' rcprcscnt thc cntire population
ol a species or onl; ' a subset of individuals so adapted
(T ine r ,  1988 ,  1q9 l )

A national l ist ol we tland plants has been preparccl b;
the U.S. Fish and Wildlife Sen'ice rvith cooperation from
the U.S.  Arml ,Corps oIEnginccrs.  thc U.S.  Envi r t . rnmental
Protection Agency, and tl.re U.S.D.A. Soil Consen.ation
Sen'ice (Reed, 1988a) This hst has been subdir,ided into
regional l ists, inclucling one lbr the Northeast (Reed,

A hst of Connecticut's hydrophl'tes rhat are the be trer
Yegetalive indrertors of wetlands was compiled for this
report using the National List o.f Plant Specie-s thcrt Occur in
Wetlands: Connecticut (Reed, 1988c) and the Prelimincu'y
Checklist of the Vascular Flora o.l Connecticttr (Dowhan,
1979). This l ist contains all obligate and facultarir,e
wetland plants that occur in Connecticut. In prcparing
thls 1ist, information liom wetland fielcl sun'e;'s .rnd
scienti[ ic pubhcations on Connecticut's wetland vegeLa-
tion u,'ere revier.ved, including a l ist of wetlancl plants
reported b;' Lcfor (1986). Scientif ic names ol vascular
plants refe rred to in this report follow Dorvhan (1979) and
U S D.A. Soil Consen'ation Sen.ice (1982) for vascular
plants, Crum and Anderson (l98l) for mosses, Schuster
(1953) for l iver-worts, and Schneider, et al (1979) for
marine algae. Popular l leld gurdes to common wetland
plants have been prepared b1'Magee (1981) and Trner
(1987, 1988) fhe l ist of Connecricut h1'drophytes is
included as an appendrx. It should be noted that "water-

course" as defined under the Connecticut Inland Wet-
lands Act includes swamps, marshes, and bogs. ln the
absence ol a hydrrc soil, the dominance of hl.drophytes
n ra ;  he  a  t r i t i ea l  l ec to r  t , r  acc t r ra te l ;  dc t c rm inc  t hc  regu -
latory boundary of wetlands in Connecticut.
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Table 15. Examples of rvetland plant t1'pes occurring in Connecticut. Obligate plants are nearl l 'alwavs ft-rund in werlands (at least
99% of the t ime); Facultat ive Wetland plants are usually associated with wetlands (66-99% of rhe t ime), Facultarive plants
have no aff ini t l ' to \ve t lands or r-rplands and are found in rvetlands betrveen 34-67% of the trme , Facuhative Upland planrs
are occasjonal l) '  prcscnt rn wctlrnds ( 13.1o/o of the t ime).

Hydrophyte Type

Obligate

Facul tat ive Wet land

Facul tatn e

E - . . , , 1 f  - f , . , . ,  I  r , - 1 . - ^ J
r  a r u r L d L r \ l  u l r r r r L l l

Plant Common Name

Ro1,al Fern
Pondr,r'ee ds
Smooth Cordgrass
Common Three square
Cattai ls
Skunk Cabbage
Waterwrllolv
Large Cranberry'
Buttonbush
Atlantic White Cedar

Crnnamon Fern
Salt Hay Crass
Blue.loint Grass
Boneset
Spotted .Je',ve I rveecl
Ste e ple busl'r
High-t ide Bush
High-bush BIueberrl
Sweet Pepperbush
Silver lt4aple
Pin Oak
Black Sprr-rce

Swrtch Grass
Field Horsetai l
Wrinked Coldenrocl
Poison Ivy
Sheep Laurel
Grav Birch
Red N{aple
B lack  Gum

Bracken Fern
Partridgebern'
Zig-zl:.g Goldenrod
Black Huckleberrl'
N4ountain Laurel
American Beech
White Ash
Pitch Pine

Scientific Name

Osmunr,lu rcgalis
Polornogelon spp.
Spiri tina alrcrniflortr
-Scirpus pungens
fvpha spp.
S,y mpkrcrr r pLr-s.foct iclLrs
Dccodon r ' ( ' i . l i . i l ld tLr5
v ttt c initLnt rn 0L r 0c L|rp 0n
Ct lthal unthus occidcn tal is
Ch ant a t: c y p a r i s t h-yoidc.s

O.snr unria a i nn(lm o n't ( d
-Spcrtinc palcn.s
(-irlrr mcrgros I is cc nade n.srs
Eup crltt rium p t rl oliutu n't
Impat i tns c( ip.r i .s is
Spirat 'u ldrrrenlosa
Iva. / ru lc-sccns
V ut  c in iunt  coryr i rbo.su m
Cbrhru ulnilolia
Ace r- .succhur inunr

Qucr.cu.s l r . r lLrs l  r  is
Pictu nturidnct

Pdnicum vugcrtLlnl
tquisclunr crr . r ,cnst '
5ohdago rutosa
To-xicodcrrdron rrrrlicans
Kalnr ia angLrst i /o l ia
Bttula poptLlilil iu
AL(t  I  Ltbrum
N\,ssa w/vaf ica

Pt. r . i . l iunl  uqui l inunt
Mirr  hcl lc  rcpcns
-5ol i dago.f c,xi cc Lr I is
Gcylus.sricirt brrccittu
Kuimiu lutifolia
IirgLrs gr.undi/Lrr a
Fr ar i n Lr-s cilir il.ir'ct rr ri
Pinus r . r r ida

Factors Influencing Wetland Vegetation

Many factors influence \\,'etland vegetation and com
munit) '  strueture , inciuding cl imate, hydrology, u'ater

chemlstry,,  and hurnan activi t ies Penfound (1952) iden-

t i f ied the most importanr phy'sierl  fectors as: l l )  water
d e p t h :  ( 2 )  f l u r ' t u n t r o n  o I  w a t c r  l c v e l s .  r  ] )  s t r i l  m o i s t u r e '

a n d .  ( 4 )  s a l i n i t )  .  O t h e r  i m p o r t a n l  p h )  s r c a l  f a c t o r s  i n -

cluded soi l  type, aeration, nutr ients, acidit) ' ,  temperature,
and l ight. Penfound also recognized the role of biot ic
l a c t o r s .  s u t  h  a >  p i r n t  e o r n p c t i t i ( ) n .  r n i m a l  a e t i o n 5  ( r . . g . .

grazrng and beaver dam constructron), and human acti l ' i -
t ies. Man;'  construction prqects alter the hy'drology of
wetlands through channehzation and drainage or by chang
ing surlace water runoff patterns. These activi t ies often
have a prolbund effect on plant composit ion. This is

particularl) ' evident in coastaL marshes rvhere mosquitct
ditching has increased the abundance of high-tide bush
(h'4./r.ute-scens), especiall l- trn sporL bcrms edjacenr to
ditches (Bourn and Couam, 1950).

Even though Connecticut is a small state , its location
along the Atlantic coast gives rise to high planr and
landscape dnersit),. Four phy'siographic regions can be
identif led (l) rhe Central Valley; (2) the Easrern and
Western Uplands; (3) Lhe Coastal S1ope, and, (4) the
Northu'est Highlands (Figure 1). Physlcal and bioric
factors have interacted u,ithin each physiographic region
to create a wealth of plant communities in Connce tieul.
Nichois (19 13,  I  9  I  5a,  l9  I  5b,  1920a,  I  920b) reporred on
the predominant influences r)n [hc statc s vegctetion and
on the variety of r,egetation t1'pes, including wetlands.

1 <
1 )



Wetland Plant Communities

ln Connecticut, u'et lands occur in four of the f ive

ecologrcal systems recognlzed by the U S Fish & Wildl i fe

Senice's r. l 'et lands classif icat ion system. Estuarine, River-

ine .  L r r 'u> t  r inc  r tnd  Pa lus tnne.  The Mrr ine  S;s tem is  no t

r e n r e s c n l e d  i n  C r r n n c r  l i ,  r t t  s i n c e  l , r n o  I s l a n d  S o u n d  i s. . t , , . ' . - " . . b . - . . . ' *

c lass i l ied  i l5  rn  L .s tuer ) .  ln  . . res ta l  x rcas .  Lhe es tuar tne

marshes. which inclrrde salt  and brackish t idal marshes

and f lats, are most abundant, with intert idal beaches and

shores treeLrrring as a narro\\' fringe along parts o[ the

shorel ine. Overal l ,  however, palustr ine wetlands pre-

domlnate , comprising about 90 percent of the state's

wetlands. Palustr ine wetlands include the overwhelming

ma.1orit1'  o[freshwater marshes, sn'amps, bogs, and ponds.

Riverine and lacustr ine wetlands are largely represented

h l  aqu; . r t i .  bcds  rnd  nonpers is len t  emcrP,en t  r , re t lands

along the shLrre s of nvers and in the shal low port ions of

lakes. The fol lou'rng sections drscuss major wetland types

in each ecological system as defined b1' Cowardin, et al.
(1979) Descript ions are based on f ield obsen'atrons,

unpublished data, and a review of scienti l ic l t terature.
I  n l o r t r n a t e l v  n e r r l r .  r l l  t r I  t h c  C r ) n n e C t l C u l  l i t e r a t u r e

relates to estuarine wetlands, with l i t t le attention focused

on the more abundant palustr ine wetlands.

Estuarine Wetlands

Thc Fsrrrarine Svstpm consists of t idal brackish waters

and contiguous wetlands where ocean water is di luLed by

freshwater runo[[ liom the land. It extends upstream in

coastal nr,ers to freshwater where no measurable ocean-

derived salts can be detected. The Estuarine System has a

srl ini ty-range ol 0 5 ttr  18 parts per thousand (ppt).

F r o n r : r  s r l i n i r r  . r  a n t l n o i n l  C ( ) n n e c t i c u l ' \  e s t u a r i e s

can be diviclecl into thre e reaches. ( I  )  polyhal ine - strongl; '

sa l ine  areas  (18-30 pp t ) ,  (2 )  mesoha l ine  (5 - I8  pp t ) ;  and,

r  3 )  t r l i g t , h a l i n e  -  > l i g h t l y  b r r . k i s h  a r c a s ( 0  5 - 5  p p r )  L o n g

Island Sound and the lower reaches of ma.1or rivers such

as the Connecticut and Housatonic are polyhal ine, with

sal init ies decreasing furthcr upstream. A vrr iety of wet-

l a n d  t r  n e .  d e l e l o n  r n  e s t u a r i e s  d u e  t o  d i f [ e r e n c e s  i n^ . . ' * . - / ' ' . . ' t - ' . .

salinity and the duration and frequency of f looding. Ma.lor
u,'etland t;,pes include : (l) submerged aquatic beds; (2)

lntertidal beaches and roeky-shores. (l) intertidal l lats;
and  r J  t  r .me rpcn r  r vc t  l ands .

Estuarint Aquatic Beds

Macroalgae and vascular plants form extensive aquatic
beds in shallor,v waters and on irregularly exposed trdal
flats rn bays, coves, and inlets rvhich are protected lrom the
eroding force of war.es and storm events. Here, common
algae rnclude sea lettuce (Uh'd lactuca), Mermaid's hair
(Cladophora spp.) and "green threads" (EnLeromorphd spp.).
Vescuhr phnts such a: widgeon grass (Ruppia marit ima),

horned pondweed (Zannichellia palustris) and sago pond-
weed (Potcmogeton pectinatu.s) are also common in inter-
tidal creeks and rn irregularly flooded pools and brackish
water ponds.

ln waters several feet deep at low tide, kelp (Lrtminaria

agardhii) and another brown alga (Chorda /rlum) form
extensive beds. These two algae can be quite large,
reachlng six and two feet in length, respectively. Often
these subtidal algal beds are intermixed with the red alga
Palmaria palmata. In deeper waters, f inely branched red
algae such as Spermothamnion repens,  Ant i thamnion
curciatum, and Callithamnion corymbosum replace the large
macrophytes found in shallowwaters (TaylorandVillalard,

1979). Schneider, et. dl (1979) provide an up-to-date
annotated checklist of algae liom Connectlcut's estuaries.

In protected bays and coves, another plant may form
extensive aquatic beds. Eelgrass (Zosteramanna) grows
on muddy sediments rarely exposed by the tides to a depth
determined by light availability. ln Connecticut, the most
extensive beds are found along the southeast coast in
protected coves such as the Niantic River, Mumford Cove,
the Mystic River. and Litt le Narragansett Bay. The infec-
tron of a mold, referred to as Wasting Disease, occurs
per iodical l ;  and serere ly  reduces the s ize and v i ta l i ty  of
eelgrass beds.  The last  severe in lestat ion in  Long Is land
Sound occurred during the 1930's with a slow recovery to
presenr -day populat  ions.

In the oortions of tidal rivers and creeks with lower_ _ _  - _ _ -  r

salinities, aquatic beds are dominated by other plants. ln
brackish portlons of the lower Connecticut River, Barrett
(1989) reported an abundance ol widgeon grass, tape
grass, horned pondweed, and sage pondweed intermixed
with sea lettuc e andEnteromorphaintestinalis. In ohgohaline
waters and freshwater areas, other pondwe eds (P otamogeton
perfoliatus, P. crispus, P. epihydrus. P. nodosus, and P.
spiri l lus) were common, intermixed with hornwort
(Ceratophyl lum demersum),  tape grass (Val l isner ia

americana) , water stargra ss (Heteranthera dubia) , parrot
feather (Myrio phyllum exalbescens), and ditch mo ss (Elodea

canadensis and/or E. nuttallii) (Barrett, 1989).

Estuarine Intertidal Beqches and Rochy Shores

Estuar ine beaches and rocky shores oecur  a long
much of Connecticut's co3st, except rn areas modified by
seawalls or revetments. The vegetation of intertidal beaches
is general l ; '  sparse.  On the upper zones o[  the beach.
vascular plants such as sea rocket (Cahile dentula), sah-
wort (Scisol,i hqli). sea beach orach (Atriplex patula),
seabeach goosefoot (Chenopodium macrocaly cium), coast
blite (Chenopodium rubrum), seaside spurge (Euphorbia

poly gonifolia), and seabeach sandwort (Ar enaria peploides)
can be found. The vegetation of rocky shores is dominated
excluslvely by macrophytic algae including rockweeds



(Fucusspp.andAscophyl lumnodosum),Ir ishmoss(Chondms 1982) Nichols (1920a) reported sea letruce and

erispus). and othcrs (Porphyra spp., Petalonia Jascia, Enteromorphctspp.ascommonmacroscoprcalgae onsome

Gigartina stcllata). mudflats.

Estuarine Intertidal Flats Estuarine Emerscnt Wctlands

Estuarine mud and,/or sand f lats are common along Dif1'erences rn sal inity and t idal f looding vu' i thrn estu-

the shores of Long Island Sound and in the lower reaches anes har,e a prolbund and visible effect on the distr ibution

of t idal r ivers, part icularly between intert idal marshes and of the vegetati trn in cstuarinc cmergent we t lands. Plant

prrrtcetcd deep watcr bays and coves. Thcsc areas are composrt ionismarkedlydif ferentinthemarshescontigu-
f looded by t ides and e xposed to air tu' tce dai ly. Thesc f lats ous to Long Island Sound and in the marshes upstrean'r in

are general ly dcloid oI macrophytes, although smooth themajtrrt idalr ir ,ers. Evenwrthinareasofsimilarsal lnity,

cordgrass (Spartina akerni.llora) may occur ln scattered vegctetion difle rs largel;' cluc to the lrequencl,and dura-

clumps. Microscopic plants, especial ly dlatoms, eugle- t ion oI t idal f loodrng. Malor plant species occurring in

nords ,  d ino f lage l la tes ,  and b lue-green a lgae r re  o l ien  es tuar inewet landp lan tcommuni t iesare l i s ted(Tab le  l6 ) .

abundant, although usually inconspicuous (Whit latch,

Table 16. Re presenLative estuarine wetlancl plant comnrunit ies in Connecticr-rt .

Wetland Type
(Halinity) Dominance Type Common Associates Less Common Plants Water Regime

Emergent Smooth Cordgrass None None Regularlv
(Pol) 'hahne) (tal l  form) Floodecl

Eme rgent Smooth Cordgrass None Cl;sst orL, Scr Lavcndrr, l rregularly
(Pol1'haline) (short rorm) 

:Xllil:I;;t]<;:'," 
Irloocleci

Emerge nt Salt Hay/ Black Grass Glassu'ort, Marsh C)rach, lrreguLarLl'
( l 'ol l ,hai ine) Spike Cinss Seasicle Goldenrod Flooded

Emergent Black Clrass Salt Ha1", High- Seaside Gerardia lrregularll'
(Polyhal ine) t ide Bush, Salt Glassn'ort,  Sea bl i te, Flooded

Marsh Aster, Marsh Seaside Plantarn,
Orach, Sea Arrou' grass
Lavender

Emergent Seastde Plantain/ Arrow-grass, Smooth Salt Marsh r\ster, l rreguLarl l ,
(Polyhaline) Spike Grass/ Cordgrass (short Biack (lrass, Salr Ha1' Flooded

Seaside Cle rarcha iorm), CiJasswort,
Sea Lar,ender,
Seaside Gerardia

Scrub-Shrub High-t ide Bush Salt Hay, Spike Salt N,larsh Aster, l rregularlv
(Pol) 'hal ine) Grass, Black Grass Seasicle Goldenrod, t ' loode d

Marsh Orach

Emergent Smooth Cordgrass Water Hemp, Spike Eastern Li leopsls, Regularl l ,
(Mesohaline ) Rush, Big Cordgrass N,ludwort Flooded

Emergent Common Three-square/ Spike Rush, SaLt Water Smirrrweed. Smooth Regularl ; '
(Mesohaline) Snooth Cordgrass Marsh Bulrush Bur marigold, Soft Rush, l ' looclecl

Ili'';;':i1'" 
"' Frc'hu arcr

Emergent Narrow-Leaved Rose Mallorv, Brg Cordgrass, Common lrregularly '
(Mesohaline) Cattai l  Cl imbing l{ernpu'eed Reed, Water Smartvu'eecl,  Flooded

\,Vater Hemp

Emergent Common Reed None None lrregr-rlarlr'
(Mesohaline) Flooclecl

Emergent Salt FIal '  Creeping Bent, Common Reed, lrregularlv
(N'lesohaline) Seaside Cioldenrocl, Narrow-leavecl Cattail, Flooded

Black Clrass Common Three-square,

Emergent Common Three-scluare/ Arrorvheads :::" 

""tt 

Regularly
(Oligohahne) Water Hemp Flcioded
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Salt Marshes

Salt marshes occur in protected coves and emba;'ments
along Long lsland Sor-rnd and in the lorver reaches of t idal
rir,ers (Figure 20). A broad zonal paltern exists within salt
marshes due to tidal f looding and local salinrtl '  lcvels.

Three general zones are rdentif ied (Miller and Egler, 1950,
Niering and Warren, 1980): (l) regularly f looded low

marsh, (2) irregularly f looded high marsh; and, (3) the
upper border or transition zone (Flgure 21).

The lorv marsh is flooded at least once daily by the

tides. Smooth corclgrass (Spartina alte rni.flora) dominates
this zone from approximatel;, mean sea level to the mean
high water mark. This marsh type typically occurs as a

thin fringe along bluff-like ba1' fronts or as a r'vider band

along shallor.v aggrading areas n'ith regular tidal flooding
(N,li l ler and Egle r, 1950). Smooth cordgrass marshes are
more abundant in southwestern Connecticut where they
can occup)l large areas. Recenl studies indicate that the
average height of smooth cordgrass increases westward
into Long Island Sound n'rth increased heights of tidal
l luctuatron (Shea, 1972) and that the distribution of Lhe
tall form o[ smooth cordgrass is an accurale indicator of
the landrvard extent of mean high tide (Kennard, tt aI.,

1983).

Above the tall forn"r smooth cordgrass zone is the high

marsh, an area flooded less oflen and exposed to air lor

much grcatcr periods. Here the vegetatlon often lbrms a
mosaic rather than a distinct zone Plant diversity is much

greater than in the lou' marsh rvilh several abundant

species: salt hay (Spartinu pctens), spike grass (Distichlis

sptcata), a stunted form of smooth cordgrass, and black
grass (/uncu-s gcrarcii i), intermixed n'rlh glassrvorls
(Sal ico rnia spp ), sea lavende r (Limo ntum nashii), sea beach

orach (Atriple x patula), salt marsh aster (Aste r tenuifolius),
and seaside gerarclia (Agclinis maritima).

N,,[etzle r

B Me hrho l l

Figure 20. Examples of estuarine emergent ri'etlancls on the

Connecticut shorel ine. (A) intert idal rockl '  shore

ccx'erecl w'ith rocku'eed, ancl, (B) high marsh
donrinated bl salt  hay'.

In unditched areas, or in rnarshes with restricted

drainage, salt pannes (shallorv depressrons) and-/or pools
punctuate the marsh surlace. The pools and tida] creeks

may be vegetated rvith submerged r.vidgeon grass, sea
lettuce, and other algae. The more shallorv pannes are

sublected to extremes in temperature and salinit l '  )um-

UPPER
BORDER

PA

HICH MARSH

lG
," t JGIDS

' J c  
DS

SP
SP/DS IF

DITCH

SP
SP/DS

LEVEE
DITCH POOL

Figure 21. ( leneral izecl zonation ol 'r 'egetat ion t1'pes in soulhern Nen'England sal l  marshes (redrarvn front Niering irncl Warren,

I9B0) SAT = Spcutina alLe rnif lora, ral l ;  SP = Spttrt indpatens, DS = Dist ichi is spicata; SAS = Sparthu cl l t l r .ni f iora, short,

lF = lva f iutcscens;JG =./uncus gtrardi.  PV = Panicurr t , i rgcttum. PA = Phrcgntrt, \  ( lu\ lrr l l i \ .
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mer sal init ies ma)r exceed 40 parts per thclusand (Mart in,

1959). Although they rnry bc dcr-trd rr{ phnts, man)

pannes shor'r '  concentr ic zonation with: ( I)  a central zone

oI blue-gre en algae and a szrl t  crust, L]r water and rviclge on

grass;( 2) an inte rme diate zone of stuntecl smooth ctrrdgruss;

and, (3) an ouler zone composed ol herbaceous phnt:

suuh as sce lavendcr, glassworts, : i rrow-grass (Triglochin

maritima), and seaside plantain (Plantugo juncoidcs), inte r-

mixed with stunted smotrth eordgruss rrnd spike grass.

Prior to extensir,e salt  marsh ditching in the 1930's, these

pannes may' have occupied up to 20 pe rcent of the total

marsh area (Mil ler ancl Egler, 1950). Drtches througholrt

the hrgh mrrrsh arc immedratel l '  borclered b1' smooth

cordgrass, lvhi le old spoi l  berms adjacent to these nos-

qulto ditches zrre usuall l -r 'cgctatcd by hrgh-trdc bush (Iva

f rutc.sccn.s).

At the upland edge of salt  marshes, srvitch gmss
(P anic unt vi rga tu m), comrlon reed (Ph ra.gmi tc.s a ust rcr I i.s),

sea myrtle (Baccharis hahmtlolta). high-tide bush, seaside

goldenrod (5ol idcigo -scmpcn,ire ns), and other specie s lornr

the uppe r marsh border. Gene ral l1,,  the uppe r border is a

dist inct narrow belt betrveen the t idal marsh and the
r rn l rnd  The veser r r i ' rn  can be  charac le r ized  as  a  La l l

tussock grassland of srvitchgrirss r'vith the othel pl:rnts

occurring benveen the hummocks or as a dense borde r of

common reed. Where freshr,vater runoff from the uplend

inl luences the vegetatron, adcl i tronal species are often

present: comlTron three-square (5cir7us pungen.s), poison

ii1' (foricodcn dron rttdicans), lieshwater cordgrass (Sparti na

pectinata). red fescue (Fcstuca rubra), and marsh lern
(Thcb,pte ris palu-sl ri-s).

Nune rous scienti f ic studie s have been undertaken in

Connecticut 's salt  marshe s, with gene ral informatiLrn pro-

v ided by  N icho ls  (1920a,  l920b) ;  p lan t  communr ty  dc-

scnptions b1' Colen'ran (1978), Gross (1966), Mi1ler and

Eg ler  (1950) ,  N ie r ing  and Warren  ( I974.  1975) ;  and

eco log ica l  re la t ionsh ips  b ; '  Br i t ton  e t  a l .  (1915) ,  Deane
( l  91  5) .  N ie r ing ,  e tc t l .  (1977) .Nrcnngand Wrr ren  (1980) ,

Roman (1978) ,  Shea (1972) ,  Shea,  c t  a l  (1975) ,  and

Sfeever, ct al (1976) Detai led U S Fish and Wildl i fe

Sen' ice re ports on New England high salt  marshes (Nixon,

laB2) rnd rcgr,rJrrr l ; '  f looded lolv marshes (Teal, 1986)

se rve as use[r-rl re [e rences on the ecologl' of salt rnarshes.

Bruchish Tidul Marshes

B r a c k i s h  t i d a l  m a r s h e s  o c c u r  i n  t h e  m i c l d l e
(mesohaline) reaches ol estuaries and are exposed to the

widest ranges in sahnity (5 to 18 ppt) \ \ 'hich can var)

considerably between scasons. [n spnng. thcsc marshes

are mildly brackish, even fresh at t ime s, due to he ar 'y r ive r

discharge , while in late summe r during lou' f lorvs sehnrt l '

approaches that of the more sal ine marshes. ln t l ' re

ConnecticuL River, Ior e xampLe. during 1or,v summe r l-k 'rws

salt in di lute concentrat ions has been detected at the East

H r d d : r r r r  h r i d o e  l n  r r r i l , ' r  ,  ) 5  l a n )  r r r r \ r r , ' : r n r  D r r r i n u

spring f lood the entrrc r iver is virtual iy lree f iorr-r salt
(Meade,  1966) .

From a vegetation stanclpoint, the midcl le reach of
cst rrencs bct ' ins e Itrrr 'c zone of transiLion lvhere some clI

the common salt marsh plants l ike smooth cordgrass, salt
he; ' .  spikc grass. end seltmarsh buLrush (Scir.pus nrari t inru.s)

bcgin tt  oeeur rnir,cd n' i th lreshr,vater specres such as

cLlmmon three square , water smilrtweecl (Ptr l ,vgonum

pmctatwn), water parsnip (-Sium sucvc), soft stcr-nmed
bulrush (Scirpus vc/ idus), ancl rvi id r ice (Zi l inia t t t l t t t t t i t t t) .

Salt marsh plants are more cofrmon at dou,nstre:rm loca-

t ions, while fresh$'ater plants are nrore abuncLent up-

strearrr.  For examlt le, in thc regularl l ,  f loocled zone ,
smoolh cordgrass is morc urytr11;1n1 rrt  lughcl sal ini t ics.

rvhe reas commorl three-scluarc ancl u, i lcl  ncc clonrin.rtc ;u
Ior,ver sal init ies (N' letzle r ancl Rozsa, lc)82. Barrctt .  lc)89).

In Conne ct icut, two lair l ;  rvcl l-cle { ' incd t1'pcs olbrack-
ish nrarshes have been clescribecl:  (1) brackish 6921116u,s;

and, (2) recd marshes (Nichols, I92tlb) Brackish meacl

ou's have t l  prcal l l '  c leve lopcd along thc landr.r 'ard pr)rt ion

ol salt  marshes rvhere l l round-w:rte r cl ischargc or surface
rvate r runof[ occurs. He rc thc vcgctatron is tr : lnsit ionrt l  t tr

the salt  marsh \\ ' i th sal l  ha\, spikc grass, ancl blark cruss
inte rmixed with plants sr-rch as salt  marsh f le abrnc (Pl irchca

purpu rct-scens), creeping bent (.Agr.rrst i .s stoloni/o.rr).  spike
rush (Elcocharis rostr ' l latrr ancl t- .  pcrn'ula), si lverwee d (Po

L t n t i l l a  a n s c r . i n a ) ,  a n d  w a t c r - p i m p c r n e l  ( S c r n r r r l u s

parl i f loru-s). In some areas, :rrrow-grass, seaside plrrnt l in
(Plantagtt spp.).  salt  marsh sancl-sl l l l rrc\ '  (-Spt 'r-qir lLl  i rr  nra-

r inn), bulrushes (Sci ipLr.s pun{.r1.s, -5. crme r. iccrrrr is. -5. nrirusl us).

and seaside golclenrod are abunchnt.

Reed rnarshes, althc,uth lrcr l l le nt l \  [ormrng Llorclcrs

along the lanch.r 'ard e dge ol salt  marshcs ancl cove r ing large

are:rs in marshes r i ' i th t id:r l  re str ict ion, arc be sL clcvclope d
in the lower port ions of trclal r ivers anc[ streams. He re .
narrcrw-leaved cattai l  (Tltphu angLr.st i /ol ia) end conrmon
reed reach their maximum abunclancc. Along thc Con-
nectrcut Rive r rnuch o1'the brackish nrarsh is clornin:rte d
by' narrow-leavecl cattai l  r ,vi th various mixtures ol com-
mon reed, rose mallou' ( f l ibiscu.s pri iustr. is),  salt  marsh
he mp (Amnranthuscannttbinu-s), salt rnarsh bulrush (-ScirpLrs

r.obu.stus), ancl smoolh bur-nrarigold (Bidcns lael is).  Zona-

t ion  is  c lear ly ' r ' l s rb le  w i th  a  d is t incL  lou '  n rarsh  borc lc r  o f
smooth cordUrass and big cordgrass (-Spcrrt irra r ' t ,nosuroirL's).

underlain b1.hlae opsis (Li lcre rpsis cl i incn-sis) on thc cre e k's

eclge (Figure 22)

Reed n'rarshes also occLrr on thc lol l 'er Housatonir

River, the lowe r Quinnipiac Rive r,  in cove s of the lharr 'es

River, ancl in smaller r ivers such as the East arrcl Branforcl

Rn'ers in Branlord ancl the West Rive r in Ncn' Have n. ln

the Quinnipiac Rrver marshcs extensive bracl<ish cattr i l

anci reecl marshes l-rave cleve lopccl re latrvell' recentl)' clue
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\' letzler

Figure 22. Brackish t jdal marsh on the lo\\ 'er Connec[reut
Rive r.  Narrorl  - lcl  r .1 e rt t l i I  ple r lonrrrrrrtcs.

to t idal re str ict ion by'f i l l ing lor rai lroad 1'ards and highw:ry

cons t ruc t lon  (Smi th  and Jordan.  1976;  F igure  23) .  In

o ther  marshes ,  Roman (1978)  and Roman,  e t  a l .  (1984)

described the change from salt marsh vegetatlon to com-

mon rccd fol lor, i ' ing thc restr ict ion of t iclal f low b1' t ide

gates.

Onl),  traces of ocean-clerived salts char:rclerize the

uppermost estuarine marshes. Here, Lhe t idal marshe s are

flooded predominantl,v by fresh rvater, r,vith salt rvater

o n l r  i n l l r r , ' n r ' i n "  t h ,  \  r ' p r ' t J t i ( \ n  s u l ) m e r p c t l  m o s t  f r e -" '  " ' b  " ' '  b " '

quentl) ' .  espeerrl l ; '  c luring lou'-f lorv concl i t ions in late

summcr. Thesc sl ighrl l '  brackish, or ol igohaline, marshes
' ' -  - -  ' r L - '  r : t s h  t i d r l  m : r r S h , t r n . l  a r ,  m o s t l \( ' l l u l  L l l r ) t l ( d l t l  r , t  I l d \ N t ) t t  t l u d t  l t t J l J l l ( J  J l l u  d l

restr icted to the lorver intert idai zone . Here , the lon'er

layer of milci l l .  brackish water f loods the marsh surface

u' i th the r ise and fhl l  of the t ide . Characterist ie phnts

i n c l u d c  ( ( ) m n ) o n  t h r c t ' s q u a r ,  .  u  i l c l  r i r c .  s a l t  m a r s h  h e m p .

arrorvheads (Sriqit tcr ic subulatu, 5. lut i lol ia. and S. r igida),

bur-marigolds (Biden.s .omosd, B lacvis), and trcle-r 'vater

arrow-head (Scrgit tcrr ia m()ntel, idcnsis), intermrxed n'rth

clumps of smooth cordgruss Thc upper zoncs of these

marshes are scarcel).dist inguishable 1'rom Ire shrvater t idal

marshes .  A t  the  uppcr l im i ts  o f  o l igoha l ine  in l luence these

marshes grade imperceptibl;' into a strictly. freshwater low

marsh dominated byu'ilcl rice and pickere ln'eed (Pontede ria

corclata).

Riverine Wetlands

The Riverine System encompasses al l  ol  Connectlcut 's

freshrvater r ir .e rs and their tr ibutanes, including the fresh-

water t idal segmenLs of the Connccticut River (Figure 24),

and other large coastal r ivcrs r.r 'here sal inity is less than 0.5

parts per thousand. This s1'stcrn is 1arge1; '  dominated by

deep$'ater habrtats, r 'vi th we t lands occurring betr 'veen the

r iver  b rnks  and decp \va tc r  (o .h  l ce t  rnd  gree ter  in  dcp th)

By del init ion, r iverine wetlands are nonpersistent emer-

Figure 23. Map of the Quinnipiac River brackish t iclal
marshes (from Smith andJordan, 1976)
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East Haddam

Essex

Freshwater Tidal Marsh

Brackish Tidal Marsh

Salt Marsh

Old Lyme

Long Island Sound

Figure 24. Distribution of the major tidal wetlands on the Connecticut River (modified from Barrett, 1989)

gent wetlands, aquatic beds, and unvegetated Ilats and
shallow water. These wetlands are most extensive in
freshwater trdal areas due to exposure of mudflats at 1ow
tide. The Connecticut River contains the bulk of the state's
riverine tidal marshes. These marshes have been studied
by Metzler and Rozsa (1982) and Senerchia-Nardone and
Hol land (1985),  and Barret t  (1989).

Riv e rine T i dal W e tl an ds

Freshwater tidal marshes exhibit a zonation pattern
similar to their estuarine counterparts (Figure 25). Two
major zones based on elevation and frequency of flooding
are recognized: (1) low marsh; and, (2) high marsh. Low
marsh areas are considered riverine tidal wetlands and
include the upper part of intertidal mud flats. The low Freshwater t idal marsh on the lower Connecticut

River.

Metzler

5 1

Figure 25.



marsh is  ge ne r i r l l ) ' f  Ioode c l  tu , ' ice c iar l l ,b ; ' the t ides.  Hrgh
marsh arcas :rre l loodccl less often and are classrfied as
' ' - l  ' -  ' .  ' l  "  l  '  t , r l h r ' l ) r ,  r l r i l n t n : t n r  r ' r r [ n L  f r i . l C n ti , d l L t > l  

I  l l l (  \ \ l  i l \ ( l l l l ) u L t \  ( r '  r r r \  p i r  u { ' r r l u  r , u  r (  (  r , r  
I  

l

vegetation (Cou'archn, . l  .r i  .  1979) 
' l 'he 

Li S Fish and
Wilcl l i lc Se n icc has re ccntiv publrshed a communit) '

prol i le on the ecokrgl ol eastcrn t idal f leshr.vater marshes
( O d u m ,  e r u /  .  l t ) 8 4 )

The dominant lO$. marsh pl:rnts are nonpcrsistcnt

cmcrg .n ts .  rne  lL rdrng  rv i l c l  r i ce  ,  p rckere  ln 'eed,  common
three-squarc. so[t rush. br-r l l  hcacl,  l i  11 (NLrpha r. r . 'a i legatum)
:rnd arrrru'-arunr (Pr' l tandra virginiccr) interr l ixed n' i th

rrrr)\ \ 'hc,rds. bnr-mn'rgoLds (Biclcn-s lacl is, B. conrosrr. and
B. co.rrLrr i) ,  ancl other low-grou'rng species. Thesc plents

general lv clominate the regr-r lar ly f looded zones ancl rnter-
lnlx \ \ ' l t i l  |cl  sisle nt e nlc rgcntS at hrghcr-e le\ 'at ions to form
l . r , r r ' . . , - . . , r f  r r ' r l r rc t r r r r r  11 j ;11  y r ,e t lanCl  (F fgUfe  26)  Wi ld
r i c r  i \  \ \  1 1 l 1 . p r . r r r l  r n  t l r r  l , ) \ \  l n . r r i h  l r c r  J r r . t '  i l  c J r r  g t  r r r r r -

nrtc unclcr rr \ \  rLlc rJngc ol hvclroiogic re gime s (Whigham

and Simpson. 1977). Purc ancl n'r ixccl stancls o{ 'r 'n ' i ld r ice
o t l t , ' l r l l r , l t , t r , r ,  1 , r r - ,  l l r r ' r n . r r ' r r i l r , r {  r r r ' ' r i r r e  r i d r l t n l t r s h c :
o . , , . . * , . )

(Nletzler ancl Rozsa, I  982 ). rr l  t  h or,r gh nerrl l  pure stands of

common three scluirre elncyor arrou'hci icls are common
along thc r ivcr 's cdgc. N' la. jor r iverine trdal emergent
\\ ,et lancl co|r 'r Inr-rnitrcs l i rr  thc k\ i  cr Conncctrcut RrVe r are
l i s ted  in  Tab lc  17 .

Vegctati i ln is not alrr, ' r l ) 's evident in r iverine t idal
m t r s h a - , l i t , '  I , r  t h r '  p r e d o n t i F . t t t t  r r l  n { r n l a r > i s t c n t

emerge n ts .  BV c lc f in i t ion .  thcsc  p l r rn ts  rcad l l )  dccompose
afte r the grou' ine season i lnd their rernains are not founcl

standing in the marshes the lollowing spring These
wetlands therefore appear as mudflats during low tide in
I h , ' \ \  i n l , ' r  r n , l  e : r l r  s n r i  n c  f ) r r r i n u  t h c  o r n r r  i n ., )  - 1 . , . . . b .  - . . . . o . . . .  b . .  . . . , , j s a 3 s o n .

hovu'eve r ,  the v isual  character  of  the se we t lands can e hrnge

dramat ical ly .  In ear l ; '  spr ing,  u 'hen the r iver  level  has

rcrcdcd. scrdl ings of annual species cover the exposed
mr-rds. 81' IaLc spring and early summer, broad-leaved
eme rgents such as arrow-arum, pickerelrveed, and arrow-
heacls domrnate, since Lheir leaves are amonll  the f lrst tcr
emerge. As the season progresses, rvi ld nce overtops thc
other piants and becomes r. isual ly dominant, and in the
intc summer and carl) fall the yellor,v flor,vers of bur-
marigold add conspicuous color to these marshes.

Rivc ri ne Nont idal W etlctnds

Although a large port ion of Conne ct icut 's werlands l ie
along nontidal r ivers and stre ams, onl1'a fract ion of these
are considere cl r iverine $'et lands (Cor,vardin, d al. .1979).
R i r  r '  n  n t '  rv t ' t  lan t ls .  h ;  Jc f i  n  i t  i , ' n .  la rgc l )  (  )ccur  rs  I  r i  ngcs  t r l
nonpersistent emergent plants grorving on r iverbanks or
rn shal low \\ 'ater, or as aquatic beds rvithin the r iver
chzrnnels. Contiguous n'et lands dominated by persistent
Vrl lctrt ion (trees. shrubs, and robusl emergents) are clas-
sif ied as palustr ine \\ , 'et lands (see fol lowinl l  secrion lbr
discussion)

Nontldal r iverine wetlands are most visible along
slou,-f lorving, meandering lr ' rrru'cr perennil l  r ivcrs. Non-
p \ ' rc i> lcn l  e rncrgent  p l . rn ts  l i ke  hur - rc . 'd t  t5 |c rg , ip11, t

spp. ), pickerei"vee d, arrovu'heads, arrou'-arum, rice cutgrass

Subtidal Interrrclal Sr-rprat icl i r l

ZON t l SPEC]ES

Ponclrveeds, Ditch ntoss, Tapegrass

Arrowheads, lr4arsh pr-rrslane . Bulrushes

tsulrushes. Water He rnp, Wirter Parsnip,
Sneezeweed, Smooth Bur-marigold. Wilcl  Rice .
Prcke re Iu et-d, Arrorvheads

Sr.r'eet11ag, Cirttail, S\\.arnp Rose , Creeping Bent

Red N4aple, Green Ash, Arrolv-u,oocl

$e t lancl (modil iecl f ionr N,let: le r and Rozsa, I982).

E

Figure 26. ( iencral iuecl plant

DESCRIPTION

Subticlal

Lo* er IntcrLiclal

N{icl Liclal Nlarsh Borcler

High \'lersh

Uphnd

zrrr.r l , i t ior.r in a lre shtale t r  ic la l
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Table l7

System

Rn'e rine

Palustr i  ne

I t4alor  f reshr i 'a ter  t idal  \ \ 'e tLand communit res on the lo\ \ 'er  Connect icut  River (Barret t ,  l98c))  Con'rmuni t ics havc [cen
arrarged according to ecological  s) 's tem..  Rtver ine communit ies are l loocled dai lv  bv the t ides.  pr lL lst r inc communit ies
are f loocled less of ten,  excepr permanent l r '  f looclecl  ponds.

Dominance Types

\\Iilcl Rice/Pickerelu,eed

Conrmon Thrce-square

Sr icet  [ ' lag/
Ricc Cut grass

Arrou' Arr-r m,/Cat tai ls/
Ri lcr  Bulrush

Conrr lon Reed

Sensi t ive Fern/
N'lrtrsh Fern

Common Catta i l

Rrver Bulrush

Lake-brnk Scdge

Arro* Arum

Sensit ive Fern

Speckled Alder

Associated Vegetation

Arro* heacls.
Common Threc scluarc.
tiolden C-lulr

Arrori 'heads, Solt Rush.
WaterPurs lane.  Fa lsc
Pimpe rnel

R i i .  r ' B r r l r u . h .  r l r r k e  R u . l r .
Pickerelweecl. \Vi lclncc,
Tussock Scdge, fhree-r i  ar
Sedge, Pickerelrvecd

l l ice Cutgrass. Water
Horsetai l .  Tussock Se<lge,
Comrnon Reecl

None

H albercl- leavecl Terrt hunrb.
Tussock Se clge , Ilivcr Bulrusl'r

I t larsh Fern, I  lalbercl- lern'ecl
Te arthunrb, Wate r f  lorsctai l .
Purple Loosestr i le

Nlarsh Fern, Halbercl- leavccl
Tearthumb, Wate r I lorsetai l .
Tussock Sedge, Beclstrarr.
Sensit ir-e Fern

Sensitn'e Fern, \{arsh Fcrn
(lround Nut. Halbe rcl- leaiccl
Tearthumb, 81u joint ( irass

Ricc Cutgnss, \ \ ' i lc lr ice.
Swcet Flag

False Nett le. Roval Fern

Silkl '  Dog*'ooc1. \orthrrn
Arrolvu.'oocl. S\\'nnrll Rosc.
i t n - l l r \ r  l - L r n .  | . - r l - r  \ L u l r

Roval Fern

Wetland Locat ion

In te r t r c l a l  F l a t s

River Shorcs

Nlrc l -nrarsh

Rcguhrl l  I ' looclecl Nlrrsh

Rcgulrrr lr ' / l  rrcgu lrrr lr '
Flooclccl \ l rrrsh

I rrcgularlv Flooclccl \ ' l rrrsh

Ir-rcgulrrr lr  f  looclccl \ lerslr

Irrcgularl l  FloLrclccl I \ larsh

(-rccl i  I  ci  ecs

Back l \ larsl ' r

I ' loocl Plein Borclrr

I  iclr t l  Shnrb Srirnrlr

(Lccrsia t l l ioidcs) and smarl\ \ 'e e cls (Po[ ' .qonum spp.) coio-
nize expt'rscd brrnks r.r very shallo\\' u'aters (Figure 27)
Aquatic beds may' also form in sl ightly clee per warers of
clear r ivers and streams. Important aquatic bed pl.rnts
include submerged forms o1'bur-ree ds and arrorvheacls,
r ir-enveeds and pondri,eecls (Potcrmogcfon spp.), spatter-
dock, u'hite \\'ater lil)' (Nr_y mph(rcd oclor(ltc), and nume rous
mosses. Along the Connecticut RiVer, a zone oI nonper-
sistent vegetatron clevelops on low riverbanks ancl shores
above the inl luence of summer r ive r leve ls ( ir4etzle r and
Damman, 1985). Here, annLlals predominate , ineluchng
barnl 'arcl grass (Echinor hloa f urlgdrls. E. cru-sgcrl l i ) ,  f .r l l  panr-
cum (Pdnicunt dichotoni lTorl{r ' } i ) ,  smartweecls, bur-reecls,
ponygrass (Er-r.i.qf().sti.s ilyprloidc.s), and carpet-ri,e ed (N'lrrllLrgo

v erticillata) (Frgure 28) Figure 27 Aquat ic \cgct t r t ion is  l t rescnt  i r . r  n l rnr

ctr t  1t0t ' rc ls  l inc l  s t rc l t rns.

Nlchrho l  I

C-trnne ct i-
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Metzler

Figure 28. Annual beach vegetation is formed along rtver
channels that have large fluctuations in water
ler,el.

Palustrine Wetlands

T h e  m r l o r i t ;  o f  C o n n e c t i e  u l  s  $ e t l a n d s .  e . g . .  f r e s h -

water marshes, bogs, swamps, and bottomland forests, are

classified as palustrine wetlands. The Palustrine Systcm

includes the most flonstically diverse group of wetlands ln

the state. Consrderable floristic changes can be obsen'ed

in palustrine wetlands from northwestern Connecticut lo

the southeast coast due to dif ferences in cl imate. hydrol-

ogy, water chemistry (pH), soils, and human or natural
disturbance. Thrs collection of wetlands is sub1ected to a
wider range of water regrmes than wetlands of other
systems. The more common water regimes include per-
manently flooded, semipermanently flooded, seasonally
flooded, and temporarily flooded. Many tidally influ-
enced freshwater areas are also considered palustrine
wetlands.

Many plants in the Palustrine Syslem may be re-
stricted to one or two sets of hydrologic regimes, but a
great many woody plants like red maple (Acer rubrum) and
poison rtry (Toxicodendron radicans) tolerate a wide range
of flooding and soil saturation conditions. Although their
tolerances may be high, many wetland plants are usually
more prevalent under particular water regimes and may',
therefore, be used as reliable indicators of flooding dura-
tion and soil saturation. Examples of plant-water regime
relationships are presented in Table 18.

P alustrine Aquatic Beds

Natural and man-made ponds are common through-
out the state. These permanently f looded water bodies
comprise the "wettest" palustrine wetlands. Many shallow
ponds have aquatic beds covering al1 or part of thelr
surfaces or bottoms. The aquatic beds are similar to those
associated with the shallow water margins of lakes, reser-

Table 18. Examples of hydrophyte-water regime relatronships in Connecticut's nontidal wetlands

Water Regime

P n r n r e n c n l l v

Flooded

Semipermanent ly

Flooded

Seasonalll,

Flocded

Temporarill'

Flooded

Bur-reed

Common Cattail

Water Willow

Buttonbush

Tussock Sedge

Skunk Cabbage
R l r r c i n i n r  ( l r e c c

Highbush-blueberry

American Elm

Green Ash

Joe-Pye-weeds
Goldenrods

Canada Lily

Pin Oak

Black Gum

Shagbark Hickory
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Emergent

Emergent

Shrubby Emergent

Shrub

Emergent

Emergent

Emergent

Shrub

Tree

Tree

Emergent

Emergent

Emergent

Tree

Tree

Tree

Scientific Name

V allisntriu ttmericona

N,ynrphricc odorata

Ltmnd mLnor

Ponte tfuria cordata

S p cn' gdnium ame ric dnum

Iypha lataJolia

D e caclon v e r ticillatus

C c phalanthus o c cid e nt alis

Cartx stricLa

Sy mplo c arpus .f oetidus

C alam agr o s tis c an acle nsi s

Vaccinium corymbosum

Ulmus americctna

F r cainus p t nnsylv anic a

Eupatorium spp.

5olidago spp.

Lilium canadcnse

Que rcus palu.stri.s

N_v.ssa svlvatica

Carya ovata

Common Name Plant Life Form

Trpegrass Submergent

Fragrant White Water Lily Floatrng-leaved

Duckweed Floating

Pickerelweed Emergent



voirs, and r i \ .ers. Common dominance types include
Iloating species l ike ducku,eeds, rooted vascular plants
such as bul lhead-1i1y, rvhite water l i ly, lvater-shield
(Brascnia.schrcbr'r i)  and pondu,'eeds, and green algac. For
addit ional information, re fe r to the discussions of Riverine
and Lacus l  nnc  \ \ ' c t l rnJ>.

P alustrint Emt' r gc n t Wct lands

Palustrine e me rgent $'e tlands are fre shu,'ater marshe s
and lve t me aclou,,s dominate d by pe rsistent and nonpcrsis-
tcnt l l r f ,sscs. rushes. scdges, and oLher herbaceous or
grass-l ike plants. In general,  thel 'can be dlr ' lded inrt ' r  rwo
groups based on hydrolt  g; ' .  (1) t idal cmcrgenr werlands;
and, (2) nontidal e merge nt wetlands. Examples of emer-
gent nontidal ,.'u,etlancls are shown in Figure 29

P aI us I rine T idal Em t r gt' r'rt \,Vet lcnds

Palustr ine t idal emergcnt u'ct lands rrccur r long the
lorver port ions of lreshu'ate r r ivers abor.e the mean high
tide mark. These wetlands la11 r,vi thin the Palustr ine

S ; s t , ' r n  s i n t e  t h c ;  h l r . ' a  p r e d t r m i n r n c c  ( ) f  p c r s i s l e n l
\ .egetation. Adjacent streamside marshes of nonpcrsistent
c m e r g e n t >  a r c .  h o u  c r  e r .  i n e  l u d c J  r n  t h e  R i v e r i n c  > )  s t e m
for classif icat ior-r purposes. In Connecticut freshwater
t idal r 'vet lands are most abundant along the Connecticut
River Plant dir.ersity '  is grcrtcr in palr,rstr ine r iclal emer-
gent wetlands than in contrguous r i l ,e r ine t iclal marshes. A
mixed plant communit l ,  usual l l ,  predominates, and in-
cludes cattai ls, bur-n"rarigold, water smarrweed, halberd-
leaved tearthumb (Polygonunt ari t 'ol ium), arrow,lear.ed
tearthumb (Pol_vgonum -sagittcrtum), sensit ive fe rn (Onoclea

.scn.s ibi lis), comtrrLrn arron'head (S agttt aria latifol ia), ril'er
bulrush (Srirpus/luviat i l is),  salt  marsh hemp, s\\ 'e c[ f lag
(AcorLrs cctlamus), ancl arroll'-arum. Common reed is
especial ly abunciant in cl isturbed areas such as drcdged
material cl isposal si tes ancl landfi l ls. Orher common
planLs n'hich may be local l l 'dominant are pickerelweed,
rose mallow, purple loosestr i fe (L_ythrum .sal iccria), water
mil let (Echinochloa n'alteri) ,  reed canarl,  grass (Phalari .s

ar undinact a) .  bluel oi nt grass ( Ca lanr osr.os t i .s ccnadr'ns is),
soft stem bulrush, r 'ar ious sedges (Carer lacustr i-s and C.
str icta), and broad-1ea\,ecl cattai l  (Barreu. 1989. Metzler

s,' 
*1

b.;

b r-r -.ie{}- 
*.af".F,."*l* . :.. i.

t{iir. ,$ ,. ';
I

4,,'&g;f-,
N4etzl er

C Metzler D

Figure 29. Examples ol palustr ine emergent nontidal w,et lancls rn Connecticut:
(B) emergent poncl shore (Sale m); (C) cattai l  marsh (Mansl ield); ancl

Metzler

(A) tussock sedge meadow (Hampton);

,  (D) emergent st reambank (Volunrown).
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and Rozsa,  1982;  S impson,  e t  a l . ,  1983) .  In  the  hrgh

marsh, bul lhead l i ly and pickere hveed are dominants in

ponds rnd pond-l ikc rrreas lvhrch ma1'be f looded Irom 9

ttr I  2 htrurs clr-rnng crrh trclal cy'cle (Sin.rpson ct al. ,  I  983).

S c a t t e r e d  s h r u b s  a n d  t r e e s ,  s u c h  a s  b u t t o n b u s h
(Ctphalanthus occide ntal i .s),  rvi l lor,r 's (Srr l i r  spp ),  northern

arrou'-rvood (Viburnum r-ecognrlum), s\vamp rose (Rosn

pnlustri.s), and re d maple are o{ien associated r'vrth palustrine

tidal n'et lands. For acldit ior-ral information on the e colog),

of these \ve t lancls, see C)dum e t cr l  (1984).

Pclustr. inc Nonfidcrl  Eme r.qorl  We t land-s

ln Connecticut, man)'r l 'et meadou's are a product of
'man-induced disturbance such as mou'ing or grazing.

while long term l looding excludes trees and other u'oocl1'

plants, the rebl 'creating mrlrshcs. Nrrttrral rnershes occur

in semipermanentl l '  f loodcd shir l lor.v ponds and on the

marglns of shal lor 'v lake s. Hcrc, spcrrcs sueh as cattai ls,

bur - rccJ t .  enJ  numer , r t t t  rushc : .  sedgcs .  end gnr>e>

persrst.  Table l9 pre se nts a l ist of the pre dominant plants

founcl rn Conne ct icut 's palustr ine emergent u,et lands.

Palustr inc lve t lands shor'v a variet l 'of ve ge tat ion covcr

t1'pcs bescd uplrn h) 'drolog; ' ,  soi l  condit ions, and distur-

bance histor;, .  Although mosl r ' i 'et lands in Connectieut erc

affected bv rvater seeping thr,.ugh ecrJrc bedrock and
^ ̂ :  r  -  -- '  "r ---.r '  : .^ '-^ - '  -  r f  r ' r 'estern Connecticr- l t  are alkahne> L ' l  t > ,  \ \  l t  r , l r  l q )  r r r  1 , . 1 r  L 5  (

duc to thr unde rl; ingcarbonate be drock (l imestone). The
vescrfltron ,rf thrsc e;rlcareous \\ 'etlands is different from' ' b " " " _

the malori t l '  o[ the r i ,et lancls in the state and u' i ] l  be
r l i s ,  r r s - , ' d  . r n , r r ; r t ,  l v  l r ,  l t r t t .

Hydrologf is the mosL signif icant factor w'hich af f  ects

the I 'egetat ion of r,r ,eLlancls in Connecticut. Water u' i l lou'
(Decodon vo t ici l lala), picke relu'ee d. arrou'heads, bur-reeds,

cattails, and soft sten-r bulrr-rsh are cofirrr]on in scrni-

pe rmane ntl) '  f loodecl we t lands. Se asonally ' f loocle d mead-

o\\ 's support tussock sedge (Crrrc-x str. icfa), bluejoint grass.

reecl canarl '  grass (PhcrLir- i .s arunri inacca), smirrnveecls,

l l 'oolgrass (-5cirTus rvpcl inus), and other bulrushes. Colcl-

enrod (5ol idago spp. ) and J oe -Pye-r'u'ee d (Eup atorium spp.)
often reflect the drier situations of temporarily f looded
emergent wetlands. Other plants are more widespread in
their tolerance, including spotted jewelweed (Impatiens

ccrpen-s is) ,  b lue f lag ( I r is  ver .s ico lor) ,  skunk-cabbage
(Symplocarpu-s./treridus), water-horehound (Lycopus spp ).
marsh fern, crowfoot (Ranunculu-s spp.), sensitive fern
(Onoclea sensibilis), swamp milkweed (Ascle pias incarnata),
Lroneset (Eupatorium perfoliatum), asters (Aster novcc-
an gliae, A. novi-b elgii. A. punic cus, As ter spp ), blue vc n'ain
(Verbena hastata) ,  New York r ronweed (Vcrnonia

not,ebtn'actnsis), and bog hemp (Bochmeria cylindrica).
Shrubs ma1'be scattered in clumps throughout marshes,
but are usually found along the upland border. Highbush
blackberry (Rubu.s allegheniensis) and poison ivy occur in
temporarily l looded situations, while swamp rose (Rosa

pclu.stri.s), buttonbush (Ctphalanthus ttc cidentalis), n'inter-
berry (Iler t,erticillata), poison sumae (Toxitodendron

vcr.nir). highbush-blueberrl '  (Vcccinium corymbosum), al-
ders (Alnus spp.), wil lows, and red maple (Acer rubrum)
saplings are found in seasonally llooded marshes. More
wrde - rangin g sh rubs are meadow-swe et (S pir aea latiJ olia),
steeplebush (Spiraca tomentosn), silky dogwood (Cornus

atnomum), and northern arrow-wood.

Emergcnt  wel lands in  the calcarcous val le ;  s  in  west-
ern a'rnnp( t i ,  r t  ,rp rrr i te dif ferenl from marshes in the

rest ol the state. Alkal ine waters r ich in carbonates

dissolvecl from the underlying rock create condit ions that

favor colonization by certr in plants. Herc. a number of

plants adapte d to the calciphi l ic condit ions occur, includ-

ing species wi[h restncted distr ibution within the state

and the reglrrn. In ge ntly sloping areas with ground water

sccprBc spceies sueh as Muhlenbergia (Muhlenbergia

glomtrata) .bulrush (Scirpu-s pe nclulus), caprl lary beak rush
(Rhyncho-sprrrc capi l lacta). golden sedge (Carex aurea).

other sedges (Caru castanta, C. ste r i i is, C.lqtaln). broad-

lear.ecl lacl ies-tresses (Spiranthcs lucida), water-ave ns (Geum

i i r , r1 , ' ) .  spr rad ingg l , rb r ' - [ l r ru  c r  (Tr  t r l l i us  l t x r i r ) .  and f r inged

gentran (Gtntictnct c r inata) clccur.

Table 19.  Common clominance t lpes oI  Conncct icut  s palustr ine emergent wet lancls

Common Name

Cattei ls
Arrou Arurr
Tussock Seclge
Ricc Cutgrass
Wiltenvillo\\'
Reecl Canary C,rass
Spike-rushcs
Blucjoint ( irass

Woolgrass
Sedges
Common I lcccl
Solt Rush

Scient i f ic  Name

fvpha splr

P t'l Lttntl r tt r i r-qr n icrr

Can' , r  s l i . ic la

Lt . t , r .s ia t r r  v l r r idcs

Daf ( ) . lo11 r ' r '  r t ic i l la lus

Phrr la i . is  r l .u nr l i  nor r 'cr

Eleochar. is  spp.

Crtlrrnrrttr rrsl is cdnrtcit'nsi.s

- \d l . | t ls  r ' \J ta i . lnLrs

Car t ' r  spp.

Phr agnr i t t  s  aLr.st r  r t l is

/LrncLrs r ' f / i rsLr .s

Common Name

P r r r n l , '  I  n , r < . ' < t r i l . ,' _  t ' " '

Smartw'eeds
Arrcx,u he ads
Bu l rushes
Colcle nrod
Three-r.va1' Sedge
Canada Rr-rsh
Sensit ive Fern
Virginia Clhain Fe rn
Bu r-reecls
Pickerelw'eed
Su'eet Flag

Scientific Name

l.vthunt salitariLt
Polr"gonunr spp.
s.rgil.lrri.r spp.
Sc i rpus  spp.
Solidcgo spp.
D ulichitt nt u r ttndin ut t' um

Juncus canridcn-srs
Onoclca st 'nsibrl is
\{roodn,atliu vir-ginico
.Sparganium spp.
PonLtcil:ria cortlattt
AcrrrLis calamus



Kolesinskas Kolesinskas Roberts

Metzler Roberts

Platesl-6. ExamplesoffivehydricsoilsandonenonhydricsoilregulatedaswetlandsinConnecricur: (I)Carlislemuck; (2)Whitman
fine sandy loam; (3) Ridgebury fine sandy loam; (,f) Pawcatuck mucky peat; (5) Saco silt loam; and ,(6) Suncook loamy
sand. ComparetheverypoorlydrainedSacoandtheexcessivelydrainedguncooksoils. Inspiteofthesharplycontrasting
apPearance, they are both considered wetland in Connecticut due to their location and formation on flood plains.



Plate 7.  lntcr t ic le l  bcrrch elong thc c i ls tcnr Cr)nncct icr- r t  shorc
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P la te9 . l r . r t e r t i c I l r l l - 1 l r l i nac t l r ' e i ne i r s t e rnCc lnnec t i c t - t t . T l r i sa re l i s c t l r l l p l e t e I ; '

ilrea Ior migrittor)' shore birds ancl wacling birds.

N,le tzle r

P la te I0 .S i r I t n ra r shOn thecen t r i t ]Connec t i c l - t t sho re 'No te the la rgeeXpanSeo I . l . r i g I . r r l a r s l r i t l t l r c l l a c I<g r t l r t r - t c l v l t ] l

grass.  b lack grass,  and sea lavender predominat ing and t l ' re mosqui to c l i tchcs rv i t l ' r  snroorh corc lgrrss i t r  t l - rc  l i r rcgror-rnci .



Plate ll. Oven'iew of the Connecticut River flood plain in Portland.

channel migration. Silver maple is the predominant tree in
Note the alternating pattern oI ridges and swales formed by
the foreground.

I

Plate I2. Silver maple flood plain forested wetland
of water levels during periods of floods.

Hyde

in Windsor. Note the water line on the trees indicating the extreme fluctuation



Plate 13. Freshwater tidal emergent wetland in a small cove along the Connecticut River just south of Hartford. The Connecticut
River has tidal influence to the rapids at Windsor Locks with a 0.5 foot fluctuation in Hartford during periods of low flow.

Plate 1,1. Red maple forested wetland in Canaan
remnants found later in the vear.

Mehrhoff

Skunk cabbage is a conspicuous plant in the spring and early summer with only



Metzler

Plate I  5.  N or thern rvh i te ceclar  Iore ste c l  wet lancl  in Canaan. N or the rn whi te cedar is  an Endangered Specie s in Con ne ctrcut  occu rr ing

only in a ferv calcareous wet lands in the northern marble val ley in western Connect ic l r t .

Plate 16. A scrub-shrub wetlancl in Mansfielcl .  Leatherleaf, highbush blueberry, ancl other ericaceous shrubs irre preclominared in
this habitat reflecting the highly acidic nature of the water'.



Plate 17. A black
sprLlce

Metzler
spruce scrub-shrub bog in Burhngton. Hare-tai l ,  an endangered seclge, is conspicr-rous in the foregrouncl. Black

bogs are cri t ical habitat in Connecticut for a number of Endangered, Threatened and Special Concern planr species.

Plate I8. A beaver inipouncled wetland in Sal isbury. Beaver impoundmenrs creare
water, emergent wetlands, and scrub-shrub wetland types.

Mehrhoff
a di ' , 'ersity o[ wetlancl habirars including open



Me tzle r
Plate 19. A non-persistant errergent u'et land on a pond shore in Glastonbury'.  This pirrt icular pond has an e\rrcnrc l luctuation in

water level.  olten total l l '  dry during the summer monrhs.

:\' li\jl

( 6  i '

Plate 20. A cattail emergent wetland in Criswold during a droughr 1,ear
year, with the soi l  exposed only during extremc dror,rghts.

Metzle r

This wetland general ly has standing lvater throlrghout rhe



ln more ler,el areas, or where organic malerials have
accumulated, other seclges (Carex acluatilis, C. lacu.stri.s, C.
diandra. C. prairtu, C. pscudct-ct,pcrus), hardsten.r bulrush
(5ci r7u.s aculus), cotton-grass (Eriophorunt viridi, cctrinutunl),
grass of Parnassus (Pa ina.s.sici .glau ca), large I ady,'s-slip pe r
(C.1ry ri ry ditutl calceol us), sholrl' I ady's-slipper (C1, p rip c -

dium r t  gi n at ') ,  br-rckbean (Menvanthcs tr i l  Ll i  at a), p i  r  eh er-
plant (Sarractrt i t t  purpurcci),  ancl tr ,r . ig-rr-rsh (Clctdtunt

mari.scoidcs) are intermixed n'rth shrubs such as recl-osrer

dogu'ood (Cor-nu-s sloloni/e'ra), swamp birch (Bctulapumila),

swamp buckthorn (Rhamnu s alni.folia),hoar]' n'illow, (5alix

cctndida). and aLltLlmn r"'illolv (Snlir se ris-sima). These ancl
other rvetlands in the calcareous regions are considered
crit ical habitats in Conne e tte ut rrnd inve n[trr; 'anrl  conse r-
vation measures are undenval ' .

Othcr emergent \ \ 'et lands u' iLh a cl ist inct ive r.egeta-
t i , r n  i n ,  l r r r l ,  t h ,  c r l u e q  r r f  s r r r . r l l  r r n r l r  n i l n c l .  r n d  r e i , ' er  * t ' -  '

fens. Sandl'pond borders contain plants such as munro-
grass (Pnnicutl l sLipit(rtum), umbrella sedges (Qvperu.s
dcntcttus. C. strigo.su.s), spike rush (Eleochari.s aciculari-s),
rush (/uncus brtyitcuclcttus), Sr. John's-\vort (H,yfL''i.ur?1
sPlr .  ) .  ar  t t l  8 , , t ldcn- lcr t  (C t  a  t i , , l t t  c /L. r  I  t  d  ) .

Se dge fens are somer,vhat diflerent from sand,v pond
borde rs rvith se dge s grorving out oI a saturated mat of peat
mosse s (5phagnum ssp.) Associatecl pLants ir-rclude sedge s
(Carer rostrdtd. C. .striclc, C ltrsiocarpa) intermixed lvith
shruhs such rs h ighbush b lueberr l  ,  sn 'amp azalea
(Rhoclodt' ntlron vi-sco-sLrir), leatherleaf (Ca.s sandra c aly culata),
and but tonbush.  ln  thcsc u 'et lands.  brg cranberr l .
(V oc t iniutn mac r occrrytttn), sunclew (Dro-scrci r otundi.l ttlia. D.
i n t .  r  r t t , ' J i . r ) .  l nd  p r t ch f l  - p l l n t  r t r t '  t l so  \ ' ( ) l rmr rn .

Along the cLrast, common recd-dominated emerge nt
wetlands are extensive, particularly u,here lormer salt
marshes \\rere cul ofl from tidirl influence b1, dikes and
roadr.val's. N4any of the rn have evidence of re l ict salt marsh
species such as salt rn:rrsh hay, black grass, sea m)-rrlc,
marsh orach, and su,'itchgrass, ) e t strictly fte shr,vater plants
including conlmon clderberry., red map1e, rvil lou,', horse-
tail (Equisetum spp.), nightshade (-Solcnum clulcamcu'o).
poison ivr,, and swamp rose ma)' also occur.

Palustrine -Solb-Sh rub \l.i'tlrrnds

Scrub-shrub \\,etlands are dominated b1' n'ood1, r.eg-
etation less than 20 feet (o rn) in hcrght. Domtnant shrubs
in Connccticut include speckled alder (Alnus ru:Jos,l),
smooth alde r (AlnLis so.rulafa), rvrl lows (5alir spp.). bur-
tonbush, northern arror.v r,r 'ood, me:rdou'-su.eet, stccp)c-
bush. hrgh-hush hlucherry', swamp rose, and red maple
sapl ings C)ther  r rnpor tanl  shrubs inc lude sweet
pepperbush (Cbthrct ttlnilolia), s\vamp azalea, rvinter-
berrl', ancl pc'rison sllrnac. Sureet gaie (M_1'rica gale) and
mountain-holl1' (Nenrryanthus mLrc ronilt lct) are localLy eom-
mon in lhe northlr, 'este rn corne r ol the state . ar-rd re d-osier

dogwood, swamp birch, swamp buckrhorn, and u,, i l lows
(Salix .scri.s.sinic and S. canclicla) are comrlon ir.r rhe hme -

stone val leys.

Along the coast, red n.raple, arrow-r,r,ood and hrgh-
br-rsh blueberry are st i l l  common dominanrs, bu1 other
r,voody plants oltcn predominate in shrub wetlancls in
cluding sweet pepperbush, su,arnp azaleir.  fetter-bush
(Lcucolhoe t 'accnro.srt),  ancl sapl ir-rg trees ol Atlantic u'hitc
cedar (Chamatcyparis rhvoidc.s). Orher shrubs ol local
importance are chokeben-res (Aronicr spp.), northe rn u' i lc l
ralsin (Vibur.nunr crr-ssinoide.s), nann;'berry (Vibur.nunr

lenlago), and smooth alder' .  Exan.rples of the comrnunir l '
structure of scrub-shrub r,vetlands are shown in Table 20.

The \\.ettest shrub rvetlancls rr.ra1' bc domirrlctl by
buLtonbush or by leathe r le af.  Buttonbush is characre nstic
of both semipermanent and seasonir l  f looding for long
duration during the gron' ing se asot-r.  Butonbush thrcke rs
occur rn shal lolv water on the e clges of lake ancl poncl, in
r,vet swales ancl oxbou's on floocl plains, and in pernra-
n c n l  l )  l l r r t r d c c l  g l r c i e l  k t  t l ] t  >  r n d  L r p l a n d  d e  p t . ' s . i o n s
The se u,'e tlands are floode cl Ibr at lcast ntost of thc gltrr,r ing
season, with the u'ater table f l-rctr-raring from 3 leet ( l  m)
above lo . just sl ightl1, belon' the soi l  surface (N,lessier,

1980). Associated species louncl here include rvater-
pepper (Polygonunt hydropipcroicles, P. punctctunl),  water
smar tu , 'eed  (Po l ,vgonum umphib ium) ,  mermarc l -u 'eec1
(Prostrpinaca palustrrs). and the moss Drcpcurocladus.fiuiian.s.

Leatherleal predominates ln satur:rtecl,  lorv shru}r
bogs throughout the state (Figure 30). Leatherlcaf bogs
are a c(rmplcx of micrrr-habitats u' i th r,ariat ion ir .r  plant
dominance clr- ie to changes in both nt icroLopography ancl
fert i l i t ; '  (Messier, 1980) This we t lancl ty 'pe occurs on rhc
margins o1 acidrc ponds or rn glncial kett les ancl deep
bedrock depre ssions, and is charircte nze d b1,a sr-rbstrate of
peat mosses in various stages of clecon'rposit ion. 

-fhe 
peat

surlace can be quite acicl ic, sometrmes altproaching.r pH
of  3  8  (Mess ie r ,  1980) .  Charac tens t ic  p lan ts  inc lude
nranl 'rvi th a restr icLed distnbution r,vrthin the statc. bog
laurel (Kalmia pol i fol ict).  bog rose mary (.Anclrt tntt 'da

glaucophylla),small cranberry' (Vaccinium or,ycoccos), hlack
spruce (Piccamariana), larch, sedges (Ccrrer tr i-spe rnra, C.
limosa, and C. canescens), tau'n1' cofton-grass (Eriophortm.

virginicum), rvhrte beakrush (Rh-ynchospora albci).  sun-
der,vs, pitcher plant, and numerous peat mLrsses (sphrrg

nunr  spp. ) .  A  U.S.  Frsh  and Wr lc l l i l e  Sen ' i ce  conrnrun i r ;
prof i le on bogs of the northeastern U.S. (Damn.ran and
French, 1 987) presents a cietai led accounl of the ecologl,
of these wetlands and a M.S. thesis on the cle ve krprnent of
ir  bog in Connecticut has be e n pre l tare d b; '  Perry'  (  1 989).

Seasonally, f loodecl shrub swamps ir.r  C-onncrri tur
have the highest diversity of hl,drctkrgrc condir ir tns and
ve getal ion deve lopme nt. Althougl.r ntosr scasonall ; ' f loode d
shrubs:rnd srvamps are in transit ion to forested wetlands
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Table 20.  Exan-roles o1 palustnne scrub-shrub $ 'et land communit ies in Connect tcut .

Dominance Type
(Water Regime)

Buttonbush
(senrpermanent l i '  l looded)

Hi gl'rbush Blr-reberrl /Slvamp
Azalea

(scasonall;' fl ooded/saturatecl)

Recl N4aple
(seasonall l  f looded/saturatecl)

Atlantrc \Vhite Ceclar
(seasonall; fl oodecVsaturatccl)

Specklecl. \ lcler
(seasonallr '  I looclecl)

S iLk ; 'Wi l lo*
(seasonall l '  f loodcd)

Northern Armnlood -
Speckled Alcler

(semipermanent t idal)

Black Hucklebcrr l
(satr-rratt-cl)

l.-eather Leat
(saturated)

Figure 30. Leatl-re rleaI bogs are an uncommon scrr-rb-shrub
\\,et land ty'pe in Connecttcut.

Associated Vegetation

Shrubs: Red Nlaple. Steeplebush
Herbs: Bur reecl.  Tussock Sedge, Rice Cut-grass,

Spike Rush. Water Hemlock, For.r'l Meadori'
grass, Beggers t icks

Others: Duckw'eed

Shrubs: Black Chokeberry,, \\irnterberry
Rtd  l t l : rp l r .  sh . rL lhu-h .  L , rc r  B t t .h

Hcrh ' .  5kunk  t  rhhrgc .  l  u> ' , ' .  k  (cJg ,e  .  B l r rc  F lag . .
Ro1'al Fern, Ntarsh Fern

Others. Peat N4osses

Shrubs: Steeplebush, Highbush Blueberry' ,
Cire; '  Birch. Northern Arroq' rvood. Su'eet
Pepperbush, Svn'an'rp Azalea

Herbs. \ ' larsh Fern, Cinnirmon Fern, Tussock Seclge ,
Skunk Cabhage, Foul \'leadolv Clrass

Others. Peat l \ , loss and other N{osses

Shrr-rbs. Leatherleaf, Sheep Laurel,  Sn'amp Aze lea
Herbs: Virginia Chain Fern. Cinnamon Fe rn, Suncleu
(Jthers. Peat Mosses, Ltve rr,vorts

Shrubs. Red N'Iaplc, Steeplebush, N{aleberr;.
Hrghbush Bluebenl '

Herbs. Ro1a1 Fen-r, Wool grass, Blr-re Flag, Marsh Fen'r

Shrubs: Buttonbush, Re cl-osier Dogr.r 'ood, Steeplebush
Su'zrmp Rose . Othe r Wrllor'r's

Herbs: Ditch Stonecrop. N'[arsh Fern, Tussock Sedge ,
\'1arsh - p r-rrslane

Shrubs. Slramp Rose, False lncl igo,
Srlkl 'Dogrvoocl

LIe rbs: Bc-rg Hemp, Sensit ive Fern, 1'ussock Se clge .
Joe-P;'e -lr'eecl, Smartrvecd, Nlarsh Fern, Yellor'r' lns

Shrr.rbs: Sheep Laurt-1. Black Spruce, Pjtch Pine
Hcrbs: Seciges, Star Flouer, Sunclerv
Others. Peat l\'losses, Bmom \.{osses, Lichens

Shrubs. Bog Laurel,  BLack Spruce. Sheep Laurel,  Bog Rosenrarl
Herbs: Pitcher Plant, Sundnvs, Sedges
Others. Peat lr4osses

Locat ion
(County)

Hirrtforcl

Nerv Hirvcn

l 'arr l ie ld

Nerr, 'Haven

Winclhanr

Litch I ielcl

Ni iddlesex

Hartforcl

I . i  tch I ielcl

te  s  san l rn r ,  re t l  man lc  th icke ts ) ,  some natura l  th icke ts' '^.-".^r '-

occur. These are mostly ericaceous shrub, alder, and

wil lor, i  thickets Alde r thrcke ts inclucle some oI the drle st

of these, u,he reas u' i l lou'thickets rcpre scnt thc \\re t test

Erlcaceous shrub thicke ts occur in shal low, Ltnclraine d

depressions rn the uplands or along slow-moving, acldic

> l  reems r , r  here  th , '  wx tc r  o l ien  s t f ,gnJ t .s  lnd  urgen ic

materi2l l  accLlmulates (Figure 31). Often these vu'e t lands
r r e  l l , r , r d e d  i n  t h e  s n r i n u  r r  i t h  t h e  r v r r ,  r  r r h l ,  l r l l i n r '  i r r s t. , , 6 . ' ' . . ' l u u l ! | g l | | | l f a | 9 ' !

belorv the soil surface during thc dncr sumrncr months.
The soils are saturated nearly contrnuousll, and theretore,
have developed deep organic layers In these $'etlancls the
surf.lce topograph; is often mounded and can be ver;'
rrregular, r" ' i th standing u'ater between the mouncls. Char-
actcristic slleelcs inelude ericaceous shrubs (e g , high-
bush blueberry and s$,amp azalea), and othe r shrubs sucl'r
rs  s \ \cet  pcppcrbush.  r r  in tcrbcrr ; .  rnd r t 'd  cht 'kc l ' rcr r )

Metzler
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Figure 31. Hrghbush blueberry is abundant rn Connecticut
scrub-shrub wetlands.

(Aronia arbutifolia). Herbs such as cinnamon fern (Os-
muncla cinnamomed), ro).al fern (Osmuncla regali.s), marsh
fern, forvl manna-grass (Glyceria striata), and sedges may
also be present.

Alder thickets occur r)n rhe fltrtrd plains of small
streams, in depressions at the toe oIslopes n'ith substantial
surlhce runoff, or on seepage slopes. The hydrologl'of
these wetlands is r,arizrblc. ranging fr.rm tcnrporary' to
seasonall l '  f looded or periodically saturated conditions.
The water table is belolv the soil surface during most of the
growing season, so httle organic material generall l '  accu-
mulates. The vegetation is distinctive and includes the
follou.ing: alders, northe rn arrow-woLrd, spice bush, srlkl '
dogwooci rvith a variable herbaceous cor.er o[ sedges
(Carcxbromoides, Carex spp ), skunk cabbage , false helle-
bore (Veratru nt t,iride), and asters.

Willo$,thickets are similar rn their h;,drology but can
occur on we Lter sites adjacent to lakes and ponds. Willou'
thicke ts are characterized b1, the following species: silky
willow (Scrlix.se ricca), puss),wil low (Salir discolor-), other
wil lows, buttonbush, silky doglr,ood, tussock sedge . ditch
stonecrop (Penthorwn sedoides), and others.

Mixed shrub communities are probabl1. more com-
mon throughout the state than pure shrub thickets. Most
shrub sr.vamps are e ither rnixe d rl ' i th trecs (c.g., rcd maple,
white prnc. bh.k gurn (Nyssa s_ylvcficcr), Atlantic white

cedar, and black spruce ), or r,viLh emergent plants. One
common mixed shrub/emergent u'et lancl has been cal led
a "tussoe k srdge -shrub community" (en,is, 1961). Here
sapling red maple and shrubs such as arror.l'-rvooc1, me aci-
owsweet, steeplebush and si lkl 'dogwood gror,v on top of
thc scdge tussocks Although red maple saphngs mixed

with tussock sedge or blueloint are comrrlon, the compo-
sit ion of these mixed rvetlands can be quite variable.

Tussock sedge-shrub wctlxnds gcner:r l1; '  oceur on the

edges of ponds and/or lakes r,vi th a slrongly f lueturrr ing
water table or on spring-fed Lou'cr slrrpcs \\ 'he re surface
water is seasonally present, or in areas rvhere drarnage has

been modif ied to create seasonally ' f looded condit ions. In
mosl years surface water is present between the hum-

mocks for most of the spring, lvi th the soi l  surface ex;lose cl

by mid- to late-summer. Other cLrnspr.uous herbirce ous
planLs in Lhese r,vetlands lnclude marsh be llflor,ver- (Ccrrn-

panulaaparinoide.s), ratt lesnake grass (Glyct 'r  ia canrrde n.sis),

marsh [ern. and Joc-Pyc-u, 'eeds (Eupatoriu nr spp.).

Palustrine Forested We f lcrnd-s

Palustr ine forested wetlands are the nrost abundanl

and wrdely distr ibutecl u'e thnd t1'pc in thc strtc. Most ol
these wetlands lie along rir-ers ancl streants and in upland

depresslons, while some border salt  rnarshes in coastal

areas. Fotested wetlands are characterized b; ' the presence

of woody vegetation 20 I 'eet (6 rn) or tal ler. The f lonstic

composit ion of Connectrcut 's lbresLed wetlancls has re-

cerved l l t t le attention l iom botanists ancl ccologists, \ \ ' i lh
most studres focusecl around speci l ic si tcs (Damman ancl
Kershner, I  9 77 ; Niering and Cioodr,vin, I  962 ; Nienng and

E g l e r ,  1 9 6 6 ' E g l e r a n d N r e r l n g ,  1 9 6 5 ,  1 9 6 7 ,  1 9 7 1 ,  1 9 7 6 ;
Kershner, 1975), and a regional stud1, of thc u, 'e t lands o[
northwestern Connecticut (Messie r.  1980). Figure 32
shows examples of thesc u'et lands.

The vast majont; 'ol  r 'voocle cl swamps in Connce t ieut

are deciduous forested \\ 'ct lands. \ \ ' r th e vcrgrcun forested

$'et lands scattered throughout thc str lc. Rcd maple

swamps are the predorninant ty 'pc. hut rn mrnr instances

other trees are intermixcd ancl nral- r l)perr rrs cct-clomi-
nants. These trees include ) 'el lor,r '  brrch (Bctulci luttr),
American elm (Ulmu-s umericcrna), black ash (Frrrrinu.s

nigra),:rnd conll'e rs like Eastern he mlock (T.sugcr ccurcrdor-sis)

and Eastern white pine (Pinus -sfr.obus). Although recl

maple dominates the majori t l ,o{ krre ste cl rve t lands, cl i l le r-

ences in plant cornmunit l '  structure exist between indr-
vidual r 'vet lands clue to fhctors such as soi l  ty 'pc, u'ater

regime, anci hlstorical land-use practrces (Table 21) In

most red maple forested r,r,e tlancls,othe r tre e s are louncl rn

varyrng numbcrs. t  l tcn ne:rr the uplancl translt ion.

A common ty'pe of red rnaple s\\ 'amp founcl in Con-
necticut Lrccurs along se asonalll' floode d drainagelv:r;,s or

on lou'e r slopes re ceiving grrrund -\\-rtcr sccprrl lc. In the se

areas the soi ls often havc shrr l l rru'  ()rsrnr( '  l , r ' , ' , -rs in the
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Figure 32. Examples of palustr ine

(B) Atlantic rvhite cedar

Wi l l iams C

l r r r L  s l L ' t l  r r , r ' t l l t n d :  l n  C L ) l t n ( L t i L U l :

swamp (Windham). and. (C) recl

Metzle r

(A) red maple -tussock sedge swarnp (Plymouth),
maple-skunk cabbage swamp (Tol lancl).

T,.,$"
srl

r r n n , ' r  h , r r i z , r n -  I - ) r r r i n u  l h r ' < n r - r n o  t n r l / , r r  r f t n r  h , . a r .. . l t ' . ' ' . ' . . - r '

r : l r n >  t h a r r '  i s  , ' l t , ' n  s r r r l r c c  \ \ J l c r  I r c s ! ' n t .  c s p e t  i e l l l  i n

small  unclrzlned pools and clepressions. Red mrplc.

1,e1lolv birch, American elm, swamp u'hite oak (Quercus

bicolor),  and pin oak (Que r cus palu-strr-s) are common tree s,
r, i ' i th a dense shrub r-rncle rstory,composed zrlmost cntircl) '
of sprce bush. ln thc spring, a de nse herbaceous la1,,er oI

skunk cabbage (5_vmplocclr pus.foct iclus) and false hel lebore
(Vcrrttrunt l i r idr ')  is rnterrnixed vn' i th r-narsh-marigold
(C al thcr p ttlus tr.is), c inna mo n fe rn ( Os mu n clct cinnam om c ct),

se nsit ive fe rn (Onocleci -scn-sibi l i -s),  and spinulose rvood-[ern
(Drlopro.i-s -spinLrloscr). Other herbaceous plants present

includc jack-in-thc-pulpit  (Ar. i .sciem d i l  iph-yl lum), shining
club-nross (Lycopi( l iLtm lucidulum). spotLe d je\\ 'c lwe e d (Im-

pati(ns cci lrcnsi-s). l r 'ood rcccl grass (Cinna aruncl inace a),
violcts (Violcr cucul lutct,  l / .  prr l lors). and seclges (Caler

brotrtoidt 's, C. intumc.sce ns, C. -str icla).

In arcas u, 'hcrc \ \ ' l l ter stagnates and ttrganrc rnaterial

accumulates, a sotrervhat cl i l lerent recl maplc ssrmp is

Iound. Even thougl 'r  these areasare alsoseasonall l '  f loodecl,

ericace ous shrubs such as highbush-blue berrl ,and su, 'amp

azalca, and other shrubs including sr,r 'ect pepperbush,

wrnterbe rry' ,  ancl northern wild rarsin form a thick shrub
Ia; e r he ncrth thc trcc eanopy of recl maple , 1'el lorv birch,
Eastern hernlock and/or Eastern r.vhite pine. In these
wetlands Lhe surface topography is of ien very huntmocky

due to blor,v-dorvns o{ the shal low,rootecl trees, and
standing n,ater is present beLu'een the hummocks in the
spnng and rrf tcr he ar1'reins. ln most )rears, the wate r tal] le
remains close to the soi l  surface for much of the surnme r.
The soi ls are eithe r organrc or miner:r l  vu, i th considerable
organic accumulations in thc uppur htrnzt ns. The he rba-
ceous laver is similar to other red maplc fore ste d r,r 'e t lands
u'ith turtlehea d (Cheloru: glabr,t), \\'ater-horehound (Lvcopu-s

vir-qinicu.s, L. unrforus), rrrarsh cal la (Ctt l la palustr. is),  and
du'arf raspberry (Rubus pubc.sce ns) commonl; '  ocrurr ing
Mosses rna; 'be local ly abr"rndant in these \\ , 'et lands, espe-
cial l1'  on thc bases oI hummocks anc] in shal low dcprcs-
sions. The I ' include peat nrosses, broom mosse s (Dio.cinunr

s1rp.),  del ie rtc-fcrn m(rss ( ' [huidtttm dtl t t tulunt) ancl l ive r-
worts. l ' l -r is Iorestecl u..et lancl type is common throl lghout
the state in undrainecl basrns ancl clcprcssions rrr r l long
slou'-moving streams u' i th seasonal f looding ancl satu-
r:rted sorl conclitions
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Red N'laplc - Sprcebush
(seasonall l  i loocicd)

Red lt4aple - Black Ash
(seasonall l '  I looclecVsaturared)

Eastern I  Ienr lock
(seasonal lr' ll orrclecVsaturatecl)

r\tlantic \\Iirrte Ceclar
(seasonal 1 ;' fl ooclecl/saturatecl)

Table 2I .  [xamplcs ol  palustr ine l i r rested \ \ 'e t land contmuni t ies in Connect icut

Dominance Type
(Water Regime)

Red N,laple -
Highbush Bluebern'
(seasonall f  i looded/saturated)

Associated Vegetation

Yel low Birch,  Amencan Elnr
Srvamp Azalea, Northern Arror,i' u'oocl
Bl ack (-hokebt-rry', Wrn terbe rr1', Sweet Pe pperbr-rsh
Skr-rnk Cabbage, Cinnamon Fern,  Royal  Fern,  Sedges,
Marsh Fern,  Marsh Viole t .  Jer , r .ehvce c l .  jac l<- in- the pulp i t .
( io ldenrod

\  t r l S S a S

Arncncan Elnr ,  Sr i 'arnp Whtte Oak,
Tul ip- t ree ,  Pin C)ak,  Black Clum
\\'interberry', N-orlhern Arrovn,,lvooci
Skunk Cabbage, Jervelu 'eecl ,  Whir t -  Avens,  Wood-reet lgr ' . rss
Sc t l gc . .  \  i ,  ' l . t : .  t  i u l , l .  n r i ' t ,

American Elm. Yel lor i '  Brrch,  Sr i 'arnp Whire Oak
Red-osrer Dogrvood, Spice Bush, l ronrvooci ,
Winte rberr l ,
Skr. rnk Cabbage. Sensi t ive Fcrn,  Foanr Florve r .
Northe rn Sr, 'amp Butte rcup,  L:rdy Fe rn.  Sedgcs,
Water-ave ns

ILecl lv{aple, White Pine
Highbush Blueberr i ,  Winterberr ; ' ,  Spice Bush.
i l lountain Hol l ; ,
Cinnir rnon Fe rn,  f lo ldrhread,  Skunk Cabbage .
Partngeberr i ,  Star  Fl rwer
\'{osses. Live rworts

Red Nlaple,  White Pine I lcmlock
Spice Bush, Winterbern ' ,  N{ountain Laurel .
C'reat  Laurel ,  Su'ect  Pepperbush
Skunk Cabbage, C,oldthread,  \4assirchuserrs l rern,
Sedges,  N, larsh Fern,  Cinnamon Fern
Peat N'losses, Liver*'orts

Cottonrvood, C,reen Ash,  Amencan Elnt
False Nett le .  Wood Nett le,  Sensrt rve Fern,
Ostnch Fern,  Porson Ivt

Rccl lv{aple, Earstern Hernlock Larch
Black Spruce,  N4ountain Hol l r ' .  Highbush Blucbe rr1
Crnnamon Fe rn,  Star  Flor le r ,  Pi tche r  Plant ,  Suncle t ,
Sedgcs
Peat lvlosses

Trees:
Shrubs

Hcrbs :

Othe rs.

Trees:

Shrubs
He rbs:

Trees.
Shrubs

He rbs.

Trees.
Shrubs

Herbs.

L)thers.

Trees.
Shrubs:

Herbs :

L)t h e rs:

l-rees.
He rbs.

Trecs.
Shrubs:
He rbs .

C)thers.

Locat ion
(County)

Wrnclham

I lartforcl

L i tchl lc lc l

L i tch f ic ld

Si lvcr  1\ ' {aple
( tern;rorar i l r '  f l  ooclecl )

Black Sprucc
( sat u ratecl )

In thc l imestonc val le) 's reci maple s\vamps take on a
cl i l ' ferent appearance . Black ash and American elm are
more conspicuoLls overstor),  associates and, with the
exception of an occasional higlrbush-bluebe rr l  ,  e r iert-
ceous shrubs are ge ncral l) ,  lackrng throughout the swamp.
Poison sumac (Tfiiccttlenclrttn verTlix), winterberry', dog-
woods (Cornus amomunl, C. -stoltrni/era), spice bush, and
ironu'crocl ( Copi n Lt.s L. (tr olLnidn a) re glllarh, occur. Skun k
cabbage , false hel lebore , and sensit ive fern are common
emergent plants, but species sl lch as \, 'ater-avens (Gcum

rilalc). swzlnl p saxi frage (-Sar i/r aga pols,vl\.,.] n ica), norrh-
ern swamp-butte rcup (Rcnunculus sr 'ptdltr  i trnal is),  miter,
\ \ 'orr (Mircl ld diphyl la), tr-rf tecl loosestnfe (Lvsimachicr

thvr.si ,{or.cr),  s\\ ,amp thist ie (Cir.siu m muticLtm),and scdges
(e .g.,  Ccrrexlrrcustr. is) re f lect the alkal ine natLlre of rhe soi ls.

C)ther forested r i 'et land types often border ma.jtrr
r ivers and stre arns, ancl occur on the lor,v- l ; , ing inner f lood
plarn behind natur:r l  levees. Micro,rei ie f  de termines the

Ncu 'Lonc lon

Hart  Iorc l

l - i tchl lc lc l

clurat ion of f looding, \ \ ,hich in rurn af lecrs pLant commu-
l lr t) 'conlposit ion. The lor,r 'e st areas are se asonall l ' f loocle d,
u.hi le sl ightl ; 'higher leve ls are onl) 're mporari l l  f looclccl.

Along smaller r ive rs ancl streitms a mixed conlnuniLy
characterizes these Ibrestecl werlands. lmportant trees
include l 'u.hite ash (Frnxinusame riccna), sycarrrore (Platanus
()ccident. l l i .s),  red maple, green ash, pln oak. s\van1p \\ 'hl lc
oak, black u' i l lolv (5al ir  nigra), clms, b:rsswoocl (Ti l iu

amtricLlnd), anci ironu,'oocl. C)n temporanll' flooclecl sites
bit ternut (Carya cordif irrmis), box elder (Acer. negi indo),
sugar maple, beech, and recl oak (Quer.r 'us rubr. ir)  alscr
occur. On these sn'ral ler f loocl plains spice bush, sr1k1'
dogvu'ood, elderberrl '  (-scmbucus crrnadcnsis), nannyberr; '
(V ibu rnum /cn tagrr),  no rt  h ern arrou'- l ,r 'oocl,  anci blacl d er-
nut (.Sf.rph_yl.d tr i fol ia) lorm a we l l-cle velope d shrub lr ; 'cr,
and cinnamon fe rn, skunk cirbbage, r ' role ts, se nsit ive [e rn,
royal fern, bog hemp (Boeltmcria c.ylindricct). ancl orher
herbs occult l , the fclrest f loor. Oftcn, l ianas are predomi-
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nanf, including poison rry, lvi id grape (Vit i .s labrusca,V.

r iparta),Virginra creeper (Par.thcnoci-ssus quinqueJolic), and

Asiatrc bit tersr 'veet (Ce la-strus orbiculcrtus). The active f lood

s r ' o u f l n g  ( ) n  r l t i t n )  l l l u r  i r l  [ l o . ' d  l l . r i n s  f , ' r n l s  I  c ( ) m p ] c x

psttcrn ol r ir lgcs and svu'ales Ibrmecl by' lateral channel

migration ln adcl i t ion, u,here upland seepage or surlace

water f lou's onto the f lood plain, al luvial r .vet lands can be

quite sirni lar to other r 'vet lands.

Along l :rrge r r ivers such as the Connecl icul,  Hottsatontr:

and Farn.rington, pure silver maple (Act:r saccharinum)

Iorests cievelop on the inne r f loodplain. Here, an extended

flood duration creates a complex palLern of vegetation

Dominance of the he rbace ous cove r can change abruptly

with seemingl; '  small  lncreases in elevation, and the iack

of a pre dominant shrr-rb Ia1'er gives a park-l ike appearance

to the lbrest. Characterist ic species include si lve r mrple.

cottonwood (Populus dc/toicic.s), black r 'vi l low, poison rr1',

bog herrp, woocl nettle (.Ltrportcacanador-si-s), ostrich fern

(Mattt tLccicLstruthioptcris), sensit ive lern, clearn'eed (Pi lea

pumilcr).cLrtgrass (Let 'r 's ia r ' ' r  rginiccr),  bur-cucumber (5icyos

angulatu-s), wi ld cucumber (Echinrrc'r 'st is lobcrci),  dodder

(Cu.sruta gronovi i) ,  nver-grape (Vit i .s r. ipar. ic),  and green

dragon (A risae ma clr uL' tmtiunt)

The vegetation o[ Ilclod pliiins olien shou's a clear
n  r l r ,  r n  , ) l  - , ) n  r i ( ) n  l r r ) m  t h t  r i v e r h r n k  t t r  t h e  r r n l a n r l' " ' - l ' * " . .

bordcr. On the Connecticut Rive r f lood plain near Hart-

ford (Frgure 33) the t)pttal p3ttcrn trf  zonation lrom the

rive r to the r-rpland is as fol lor 'vs. (1) a narrou' border of

non-persistcnI cmcr5]cnt plants or beach ve getat ion, com-

posed in part r) l  gmsses. sedges, and autumn annuals; (2)

a narro\v belt  of black wil lon' shrubs on the levee border;
(3) an elevated levee dominated b; 'cottonwood and srlver

mep le .  rnd .  r4 )  an  inncr  {1oo. . l  pJa in  d ( )min : r tc  b ;  s r l re r

maple lrees. The relat ionships between f looding and the

vege tat ion patterns of the Connecticut R1\'er f lood plain

near Hartford are described in detai l  by Metzler and

Damman ( I985) .

Evergreen forested wetlands occur throughout the

state u' i th black and red spruce (Picea mariann and P.

rtLbens) forests rn north\\,estern Connecticut, northern

u''hite cedar (Thu.ja occidentaiis) forests ln the northwestern

hmestone regron, Atlantlc white cedar swamps in south-

east and south-central Connecticut, and Eastern hen-rlock

and,/or Eastern white pine swamps scattered throughout

the state. ln most cases, hor,vever, these forested wetlands

har.e a mixture of conrfers with hardwoods such as red

maple and 1'el low-birch. Where thc cvcrgrccn canopy

creates dense shade, there is a poorly der,eloped herba-

ceous la; 'er with mosses and l ivenvorts the predominant

ground cor,er Many evergreen forested wetlands have

numerous windthrows, creating dif f icult  access and an

extreme hummocky terrain. Hou'ever, canop)'  openings
l r r ' , r r  r h e  r p o p n , ' r r r r , ) n  , r f  s n a i  i c \  s l r (  h  t c  A r l r n t i t  l , i h i t e

cedar and Eastern white pinc. Comtnon essociates ot

e\,ergreen forested wetlands. cxeluding the rcd and black

s p r u c c  f o r c ' t c d  f t r g s .  i n t  l u d c  g , r l d  t h r c r d  ( C , , f  r i s

groenlandica), skunk cabbage, cinnamon fern, spice bush,

mounfain laure I (Kalmitt l,ttiloltaJ. star-flon'e r (Trientalis

boreclis), peat mosses, and the liver-u'ort Bazzctniatrilobata.
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Legencl

Si lver N' laple - False Nett le
Forest

Sih. 'er\4aple Sensrtn'e
Fern Forest

Si lver N' laple - Wood Nett le
Forest

S r l r e r '  l r l ; r p l ,  -  (  ( ) l l ( \ n \ \ ( ) \ r C

Forest
Black Wil low' Shrubs
Arrow-arum - Umbrel la

Seclge N4arsh
Arrowheacl Borcler
Annual Beach Borcler
Eroding Bank
Connecticut Rrr,er

Figure 33.  Pal tern of  vegetat ion on the Connect icut  River [1ood pla in

part  of  t l ' rc  inner l loocl  p larn ( f rom l t ' le tz ler  and Damman,

F  l A ' , + C + , +

/ r a i : t .  |  ,  i  . ,  1
r l'r; i Hi r).- o ..__l-r*l- A .---------r* r- -le i*a

62

and, (B) a low levee and a



ln addit ion tcr these pLants, great laurel (Rhododendron

mcrximum). fetter-bush (Leucorhoc rcccmosci), Massachu-

se t ts  Ie rn  (The l_vp tc r is  s imu la ta ) .  ne t ted  cha in - fe rn
(Woodrvnrtlia ure olcrta), ancl the ln'e n''.ort Pallat,iciialytllii

o ( e u r  i n  A t l r n t r r  \ \ ' h i t e  e e J e r : \ \ J o r p s .  r , i h r l t  A m t ' r i t r n

h o rnbe a m ( Ca r7 i n u-s c ar olini cm cr), fo a m 1l orve r, m r t e nr.o rt,

star-f lor,ve re cl false Solomon's seal (Smilacina ste l lata), and

tufted loosestr i fe occur in northe rn white cedirr s\\ramps.

Examples of Atlantic lr 'hi te cedar slr,amps inclucle Prchrug

Great N'leaclorv in Voluntor,vn and Cheste r cedar slu amp in

Chester, both National Natural Landmarks. A U.S Fish

and Wildl i le Sen' ice community,prof i le of Atlantic \ \ ,hi te

cedar wetlands has been prcp.rrcd h; Laderrnan (1989)

and seve ral Atlantic rvhite ceclar \vetlancls in Conncutieut

have been described by' Webster (1970)

Forested spruce bogs hrrVc spceics sirnrlar to du'arl
shrub btrps but the shrub and herbaceous co\,er are' - -  

b " r

re: t r i t tcd 1, r  , rp ln ingS in th. '  cr  Crgrer 'n  (  f ,nup)  .  )pr ' r ' l r 's
comrrrLrn in spruce bogs inch-rde Easte rn he mlock, 1arch,
mountain holl l '  (Nemopanthus mucronctcr), pitcher plants,
sedges (e .g.. Car-c-x tr-i.spo-nrn), and nurrre rous peat mosses
(Sphagnum spp ) Black Spn-rce Bog in lv{oharvk State
Forest has a boardu,alk for access and rs an excellent
exan'rple of a fbrestecl bog in Connecticut.

Lacustrine Wetlands

The Lacustrine S)'stcm is prinerprll; '  r dcepwater
h r h i t , r t  \ \ \ 1 ,  n r  , r l  l , r k , . ,  r , ' ( ( ' n , ) i r (  : n , l  , 1 " , ' n  n o n d '

1 " " - -

Lacustr ine \\ 'e t lands are general l ; ,  l rmited to shalLou, 'wa-

ters and exposed shorel ines l ike those found in the Rive r-
r n e  \ \ ' \ l . m  \ \ ' h i l , '  r l u , r e  r r r -  n r r r h : t h l r  l h ,  m ( ) s l  , r l l U n d a n t

s p c L i e r  r n  l l r L > u  u J l L r s .  t h t  V a s t u l ; r  p l a n t t  r r c  u s u e l l y

mLrrc rcadi l)- rrbscn-cd. A Vanetl ,  of l i fe fonns can be

recognize d, inclucl ing: (1) frcc-{. l trrrt ing plents, (2) roote d

{ 1 o r t  i n g - l c r r c d  p l r n t . :  I  l l  : u h n r c r g c n t  p l r n t ' :  r r n d .  ( 4 )

e n r ( r g t n t  p l r n t t .  T h t  I i r s t  l h r t ' c  g r o L r p s  o f  v a s c u l a r  p l r n t t

[ , r r m  l q U l t t i .  l r t r l : .  r r  h i l .  t h e  l a t l e  r  r e  p r u t e  n l 5  n l r l t p r  t - S i > -

tent emcrgent \ \ret lands.

Lacu-slr irrc Aqua t ic Bccl-s

Floating-leaved ancl Iree-l lorrLing rquatic beds are

conlmon in lacustr ine shal lou'wate rs. Dominant I loating-

leaved specres rnclucle spr. l t tr-rdrrLk. r,r 'hi te rvater l i l l ' ,

watershie ld, and sonle pondrveeds. Duckr,veeds (Ltmna

spp., Spirocicltr  polyrhiza, Woll l t t t  spp.) compose the Irce -

f loating be cls Bladderr 'vorts (Utr icular. ia spp.) and horn-

u'ort (C.rritophyllwn tltmtrsunr) are also free-floating. hut

are t l ,pical ly '  submerged. Submergent aquatic beds are
less conspicuous ancl inclucle pondu,eecls, naiads (Na7a.s

spp ). t :rpcgress. rrnd ditch moss (Eloclcu ccnde nsis).

Sof t-w'ater lakes u' i th a pH between 6.8 and 7 .4 may

be characterized b1, pond., l 'eeds, naiads, tapegrass, and

manna gmss (Glvclrt l  spp.),  r ' r ' i th bladde r\\ , 'orts, \ \ , 'hi te

watcr l i l ;  .  hul lhcad l i ly ' ,  and water mil foi ls (M,i ' r iuph,yl lum

spp.) also abundant. AquaLie hcd tO. .r rcstrre tcd to sol i-

rvate r lakes include some ponclrve e ds (Potom.r.qe ton spir.illu-s,
P. epiht,clrus, P. grcmincus), naiads (Ncrla.s guadalupe n.si.s),

and n'ater-crowfoot (Ranunculu-s loneirost r is, R. subrir iclus).

Nonpcrsi-stent Emogcnt lVctlands

Eme rgent weLlands freque ntly form along the shore

l ines of lakes. Common nonpersistent plants include

arrowheads, three-way scdgc. spikc rushcs thrcc square,

pipervorts (Erioccrulon spf l .  bur rcetls. rushcs, smart-

weeds, pickerelr 'veed, ancl arrow i1rum. In adchtion,

pcrsistcnt plents hkc eattai ls, u,ater wi l lou',  br-rt tonbush,

and leatherleaf may conlposc al l  or part ol the laeustr inc

bounclaries;these pe rsistent wetlands, hovu'eve r,  f  al l l l , i thin

the P:r lustr ine S; 'ste rn rccording to Con,ardin ct al.  (1979)

as discusse d earl ie r.  Along sol i-u, ir te r lake s ancl ponds the

e mergents consist of harcl-slem bulrush, nvig-rr"rsh (Cladium

mariscoicics), pickerelweed, and bur reecls mlxecl with

other species that are morc LonrnrL)n rn rntrre acidrc

\\'ate rs.

Endangered and Threatened Wetland Plants

Although Connecticut is the third smalle st statc in the

Union, i t  contains a remarkable cl iversity ol landseepcs

ancl biota. Over a distance of less than 60 miles, from sea-

leve1 along the shores ol Long Islancl Sound to the highest

elevation ol northr,vestern Connecticut (2,300 ft) ,  there

are dist inct dif ferences in topographic rei ief,  lanrlserrpcs.

s()r ls \ ' .pctrr ion rncl ' rssociated f:runa. Gradual dif fer-

ences in cl imate, such as tempe ralure , snowfal l ,  and the

Iength rrf  the frrrst-1rce season, : i re associated u, iLh eleva

tion and distance lrom the ocean. These dif ferenccs are

rcf lcctcd b1' thc rcgitrnrl  cl istr ibution of many plant and

animal spe cie s, part icLl lar l) , those at the northern or south-

e rn hrnits tr I  their renge distnbution Dorvhan and Craig
(1976) stated that severxl spccics ehrr:retcrist ic of the

Atlantic and Gulf Coastal Plains re :rch Lheir northe rn range

iimits in the southe:rstern corner of the state , a number o[
h o r c r l  . r r c ,  i r ' .  r c ; r r  h  I h c i I  r t r u l h c r n  r . l n r , r '  l i n r r t  r n  n r r r t h -

\\ 'eslern Connecl icut, some frcdnrt nt spe ercs rcach their

nrrrthcrn rrrngc l i rnits in soulhr 'r 'este rn Connecticr-Lt,  and a

number of Appalachian Mountain spe cie s are confine ci tcr

the hrghland summits and plrterus rr l  e xtrcrnc n(rrthwest-

crn prrt rrf the sLaLc. Crrnnecticut. therefore, has a number
r r I  n l r n t  s n . c r c q  l i m i t c t l  h r  r , r n o ,  r r r  h , r h i t ; r t  , r .  r i c l l  l t s- . r . . . . . / . * . , b .

spcc ics  c t  rns idcrcd  ra rc .  t  n  {  r t  q  ucn t .  ( ) r  d r ' r  I  I  n  i  n  g  t  h  r t 'L rgh

out their range.

Unti l  recentl l '  Connecticr-rt  cl id not have an off icial

state l ist oI endangerecl and thre rrLcncd spccics ln 1989

t h e  S t a t e  L c g r s l r t u r e  L n r L t r ' r l  l c g i : l e t  i , r n  E s t a b l i ' h i n g  a
f  r o p r r  m  f r ' r  t  h ,  P r o l t ' r ' 1  i (  ) n  r  r I  F n r  l r n p d r r ' (  ]  r n {  l  T h  r c r t c n e d
\ n e r ' i c s  (  l r r r (  n l l r  r , l r r [ l  ] i s t  c o n t a i n s  L J J  c n d r n p e r e d
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t h r e r t c n c d .  o r  t p e t  i : t l  c ( ) n ! e r n  p l a n t  s p e ,  r c s  t ( ) r  2 7  p c r c c n l

of the entire plant l ist) that grou, '  in n'et land or 3quarlc
habitats Nine of thesc l isted phnr spccics are also
currentl) '  under review b1' the U S Fish and Wildl i fe
Service as Federal ly Endangered or Threatened thrrrugh-
out al l  or a signif icant prrrt  r . f  thcrr renges (Table 22)

The se as we l1 as other obLig:rte and Iacultat ive u'et wetland
plants that occur in Connecticut are l isted in the Appcn-
dix

Summary

The plant composit ion of Connecticut 's wetlands is
dir.erse and complex. The stete's gcognphie posit ion,

u' i th several physrographic regions Ibund within i ts bor-

ders, adds to thrs natural cl ive rsit1,.  At a broad ler,e l ,  rnrjor
di l ferer-rces can bc seen betneen the estuarine u, 'et]ancls
w h e r r ' > r t l t  r r n J  h r r t  k i t l r  c n l c r g c n t  m e r : h c >  p r c d o n r i n r t c .

,rnd thc prlustnnc r ict lands r.vhere forested swamps
abouncl. Even within malor wetland vegetation t1,pes of
we t lands, signif icrnt dif fcrcnecs rn errmmnnir) '  structure

are obsen'ed These variat ions are largel) due to ser,eral
factors including water rcgimc (h1'dro1trg1').  soi l  type,
local geolog;r,  water chemestry' ,  human activi t ies (e.g,

drainage, t imbe r han'est, f i l l ing, and wate r pol lut ion), and
natural eve r-rts l ike I lre and be ar,e r act ivi ty. Conseque ntly.

a rvrde variet; '  ol  lve t land pl irni communit les exist within
C r r l l F r r  l i t  I r l  ; l n d  I h c r  r c n r c r r n l  r n  ( ' \ s {  n l r , r l  n r f l  r , f  t h C. " ' _ / ' .
s t e t c  s  l a n d s c a p e  J i r e  r ' i t ;  a n d  n l t u n l  h c r i t a g c .
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CHAPTER 7.

Wetland Values

Introduction

Historical l l ' ,  Connectrcut 's wetlands have been used

for hunting, trapping, f ishrng. native cranbcrq' rnd blue-

berry harvest, t imber and salt  hay production. and l ive-

stock grazing. These uscs tend to preserlc r 'vet land

i n t e g r i t y .  a l t h t r u F , h  t h c  q u r l i t r t i r e  n a l u r c  o I  w c t h n d '  m r ;

be modified, especiall;, for salt ha1' and timber han'est.

Human uses also include destructn'e, olten irreversible
o r r i n n .  . " ,  h  " .  , l r r i n r o n  f n r  r o r i e r r l r r r r c  r n r l  l i l l i n u  { n rd l t r U r r )  ) u ( l r  d )  u l d l L r a b L  r l ' r  a S l i l u r L u r l  a l r u

industr ial,  commercial,  and residential development. ln

the past most people considered wetlands as wastelands

whose best use could onl; '  be rt teincd thrt ugh 're clama-

t lon prqects." Yet, the contraryr, wetlands in their natural

state providc a u-ealth of r, 'alues to society (Table 23)

These benefi ts can be dir. ided into three basic categorics:
( i)  frsh and rvi ldl i le values, (2) environmental qual i t l '

r , 'a1ues; and, (3) socio-economic values.

The fol lowing drseussron emphasizes the more rm-

portant values of Connecticut 's wetlands, u,hi le mention-

ing some partlcular noteworthy national examples Iiom

Tiner (I984). For an in-depth examination of wetland

values, the reader is referred tcl Wetland Functions and

Values: The Stcrte of Our Undtrstanding (Greeson, et al. ,

1979). In addit ion, the U.S. Fish and Wrldl i fe Sen' ice

maintains a wetland r, 'alues data base which contarns

abstracts of over 2.000 art icles (Stuber, 1983).

Fish and Wildlife Values

Fish and other lvl ldlife use wetlands in a variety of
u,rvs Somc snet:ies sncnd thetr entire l ives rn wetlands,
while others use wetlands pnmaril l '  for re production and
nursery grounds. Many fish and other wildlife species
frequent marshes and srvrmps for feeding trr feed on
organisms produced in u,etlands. Wetlands are also
e ssential for surr,ir,al of nume rous endange re cl animal and
planL species.

Fish and Shellfish Habitat

Coastal and rnland weLlands in Connecticut arc irn-
porranr l ish hahrtat Approximately two-thrrds of the
malor  U.S.  commert ia l  I rsh spct ie t  dcpcnd on c5tuar ic5
and salt marshes for nurser; (rr spaNning grounds
(McHugh, 1966). Among the more famihar wetlancl-
dependent fish are menhaden, bluelish, f lounder, white
perch, weakfish, and striped bass. Ftrage frsh. such as
anchor,y, kil l i f ish, mummichog. and Arhnrie siLr.ersrde,

are among lhe most abunclant e stuarine f ish. Str ipe cl bass

migrale into Connecticut f iesh'uv:rters, but therc rs t .ro

rel iable evidence that the; 'spar,vn there (Whitr 'vorth er al. ,

r  976)

Coastal wetlands are alsc'r important Ior shel l l ish such

as hrl  scrr l lops. blue nrussels, blue crabs, o1'sters, and

c l a m s  A t  n l l t f , I s t r g t  t r I t h e b a ;  s t a l l o p s I i [ t  t ; e l e  r e q u i r c s

that lan'ae attach to eelgrass leaves {br about a month
(Davenport,  1903). Prior to World War II  Long Island

Sor-rnd sr-rpported a major oyste r rnclustr l ' r i ,hich produce d

more than 3,000 bushels annuall ; ' .  Blue crabs are abun-

dant in t idal cree ks ol sal l  mrrrshcs Esturl ' inc rquatlc l le ds

also provrde important cover for. jr-rveni le f ish and other

estuarlne org21n1sms.

Freshrvater f ish also f incl vu'e t lands essential lbr sur-
r. ir .r l  In l :r ,  r  nr 'rr lr :  r l l  freshrr,,zrte r l ish can be conside red

wetlancl-dependent because: ( l)  manl '  specrcs fccd rn

wetlands or upon rvetland-producecl foocl;  (2) manl ' f lsh

Table 23. l- ist of rna.jor w'et lancl values.

Fish and Wildlife Values

- Fr 'h rrnrl  : l r t l l l i ,h t  lebit .r
- Waterfor'vl ancl C)ther Bird Habitat
- Furhearer ancl Other Wildl i le Habitat

Environmental Quality Values

\ l ' ^ r ^ *  i  1 , ,  - l i r . ,  \ L - , , - r . . - - --  \ ' \  J tcr  qu. l l t )  tv l ; I l t toni tn(  c
Po l l u t i on  F i l t e r

-  Sediment Removal
- Oxygt'n Procluction
- Nutr ient  Recl 'c l ing
- Chemical  and Nutr ient  Absorpt iot . t

AquaLic Product iv i t l ,
Microcl i rnate Regulator
Worlc l  Cl imatc (Ozone la1'er)

Socio-economic Values

- Flood Control
-  Wave Damage Protect iorr
-  Erosiorr  Control
-  Ground-water Recharge
- Water Supply

Trmber and Other Natural  Proclucts
-  Energr,Source (Peat)
-  L ivestock Grazing
- Fishing and She l l l ishrng
- Hunt ing and Trapping
- Recrcatron

Aest  het ics
-  Educat ion rnd Scient i l ic  Research
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use wetlands as nursery grounds; and, (3) almost al l
rmportant recreational f ish spatvn in the aquatic port ions
o I w e t l a n d s  r  P e t c r s ,  l . 1 1  .  l 9 / t ) )  C h r i n  e n t ]  g r a s :  p r c k c r c l
are comfirL]n throughout Connecticut as are bass, creppie ,
bluegi l l ,  bul lheird, and carp (State Board of Fisheries and
Game,  1959;  Whi twor th ,  c t  a l  , I976)  In  fac t ,  the  use  o l '
submerged aquatic becls by pickerel,  bass, bluegi l l ,  rnd
northern pike is extensive . Alewife and blueback herring
use { ieshwater t idal wetlrnds rs spau.ning rnd nursery
grounds iSimpson. ct cr l  ,  1983b) White perch occur rn
l ieshwater t idal se gments oI some of Conne ct icut 's r ivers
and streams, rvi th some indivicluals probabll 'permanent
residents (Whitrvorth et aI. , I976). The American shad
spawns in the lower Housatonic River and in the Con-
necticut River and i ts tr ibutarres. Histtrr ical l) ' .  shad r,vere
abundant in many other r ivers in Connecticut but habitat
losscs  rnd  ; )q r l lL l l l l ' n  h l r ' ,  rc t l  r t c ted  thc i r  rangc  pr i rnar i l ;
to  the  Connect icu t .

Waterfowl and Other Bird Habitat

In addit iolr to providing year-round habirat for resi-
dent birds, rvetlands are part icularl l ,  important as breed-

ing grounds, o\,erwinte r ing areas, and f eeding grounds for
migratory waterfowl and numerous other birds (Figure

34). Both coastal and rnlancl wetlands are r,aluable bird
habit:r ts and har-e been recogntzed as such f or somc trme
(Sage and B ishop,  l9 l3 ) .

Salt marshes along the Atlantic coasl are used for
nesting by birds such as clapper rai l ,  black duck, blue-
winged teal,  wi l let,  sharp-tai led sparrow, and seaside
sparro\\ ' .  Smooth cordgrass marshes are pnncipal nesting
rrcas for the clappcr rai l  (Wid.leskog and Shoemaker,
1 98 1 ).  Other birds such as marsh wren, pied-bi l led grebe,
herons. glossf ibis, and egrets alscl feed and nest rn and
adjaecnt to Crrnnccticur 's coasral wetlands. The U.S. Fish
and Wildl i fe Sen' ice has identi f ied and l isted ncsrinEl
colonies of coastal water birds in Connecticut and other
northeastern states (Erwin and Korschgen, 1979).

Atlantic coastai marshes are important feeding areas
for migratlng n'ate rfowl, raptors, shorebirds, :rnd wading
birds. Intert idal mudflats are the principal [ee ding gr,runds
lbr migratoryshorebirds, r,vhi le swallows can often be se e n
f , ' e J r n r ' o n  l l v i n p  i n s e t  t .  o \ e r  I h e  m r r s h c s .' . - -  

b  
. - , '  " /  " ' b

DEP-Wrldl i te

Fusrtr D l iusco

Figure 34 N' l igratorl 'birds depend on rvetlands. (A) yor"rng osprel ' ;  (B) Canada gosl ing, (C) black duck; ancl (D) red w,inged
blackbird
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Connectrcut 's salt  marshes and adjacent bays are alscr
prime lvintering grounds lbr large numbers of waterlbwl,
with black duck, greater scar-rp, Canada goose, and rnal-
lard the most abunclant species It  is est inrated that
upwards of 8,000 scaup alone overwinter in Ner.v Haven
Harbor (Connecticut Department ol Enr, ironmental Pro-
tect ion, 1979). Addit ional overrvinterrng u,aterfou' l  in-
clude red-breasted nrerganser, common goldeneye , buff le-
head, scoter, American rvidgeon, canvasback, oldsquarv,
and mute swan, u, ' i th sn.ral ler conce ntrat ions of gadrvr1l.
pintai l ,  green-winged teal,  shovelers, ruddl '  duck, r ing-
necked duck, snor,v goose, and Atlantic brant. Major
walerfon'l ove nvintering are as along lhe Connecticut coast
arc  l . rc l t c . l  in  F igur r '  i5 .

Coastal be:rches are also important habitat for shore-
birds leedrng dr-rr ing migration and for nesting by pLprng
ploYer, least te rn, and comnton tern. Rocky shores are
uscd [, tr  nr 'qt inr '  si l r-s ])r,  clouble-crestecl cormorants and' " - - " , ' b

roseate terns.

Sixteen species of birds nest rn Connectrcut 's f iesh-
water t idal marshes, includrng red-rr, ' inged blackbirds,
marsh wrens, least bit tern, American bit tern, swanp
sparrow, Virginia rai l ,  mallard, and black duck tCmig,
1990). Many. of the se marsh nesr ing birds uri l ize nontrdal
wetlands as rvel l .

Conne ct icut 's inland wetlands are used b; 'a y3neL)'  r)f
birds, including u'ate rlbrvl, r,vacling birds. rails, and st.rng-

birds. Anrong rhe more typical species are black duck,
wood duck, mallard, green winged teal,  Canada goose,
mute s\\ ' 'an, green-backed heron, great blue heron, Ieasr
brttern, American bit tern, Virginia rai l ,  sora, cLlntmon
tnoorhen, spotted sandpiper, marsh u'rcn, red-r,vinged
blackbird, tree sr,val low, Acadian f lycatcher, wi l lou' f ly-
catcher, eastern kingbird, warbl ing vireo, srvamp spar-
ro'ur ' ,  and r,voodcock. Most of these species are assocl:1ted
with Ireshwater wetlands and wate rbodies. Wooci duck,
Acadran I11'catcher, barred owl, northern saw-r,vhet owl,
northern waterthrush, Louisiana waterthrush, Canada
warbler, and white-throated sparrow nest rn forested
wetlands. Among the birds breecl ing in shrub s\\ 'amps are
woodcock, rvi1lou. f lycatcher, ancl common yel low,throat.
ln a stud;- ol crght rcd maple swamps in western Massa-
chusetts, Swift  ( I980) foLLnd 46 breeding species The
most common rncluded common yel lowthroat, r 'eer1',
Canada rvarbler, ovenbird, northern \\ ,aterthrush, and
gray carbird Anclerson and Maxfield (1962) srudred
birdl i le in a red maple/Atlantic w.hite cedar srvenrp in
sol l theastern Massachusetts and for-rncl the same species
plus rulfcd grouse, hairy' r.r,ooclpecker. clorvny w.ood-
pecker, blue 1ay, black-cappe d chickacle e , An.re r ican robin,
and common grackle.

Wetiands, therefore, are crucial for the existence of
many birds, ranging from rvaterfou,l ancl shorebirds to
migratory songbirds. Sr]rnc sl]entl  thei l  cnt ire l ives in
u'etland environments, while others primarily,' use r,vet-
lands for seasonal breeding, feeding, or resl ing.

MAJOR WATERFOWL
OVERWINTERINCI AREAS

Figure35. |v1 l l1c l ru .a te r1or l ' ]o l 'e rw ' in te r ingareaSa longtheConnect icu lcoas t ( rcdrar r .n1 l - t ln lConnect i
b l a c k c i u c k s , C a n a d a g e e s c ; 2 - s c a u p , J = s c a u p . b l a c k d u c k s . 4 = s c a u p , c a n v a s b a c k , u , ' r c l g e o n s 1 = b l a c k c l u r : k s ;
6 = \\ 'atcr io\\ ' l  in general;  and. 7 = Canacla geese, brant
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Furbearer and Other Wildlife Habitat

MuskraL and be ave r are the most important comnler

cial furbearers l iving rn Connecticu[ \ \ 'et lands Muskrat

are more abunclant ancl rvide-ranging, and rnhabit both

coastal and inland marshcs. B; 'e ontrest. bcavcr tcnd to be

restr icted to inland wctlands and are most abundant in

Windham ancl Litchfield Counties. Other furbeare rs that

use wetlancls include r iver ol ler, mink, raccoon, skunk,

f,rx ,rnd u'east ' l  (Fir- ' rrr, '  36). Smaller mammals such as

star-nosed moles, numerous mice, r 'oles, and shreu's

frequent $'et lands. Whrtc Lai lcd deer dcpcnd Lrn white

cedar sr.ran.rns in s, lr theastern Connecl icul and other

evergreen forested $'et lands rn northern Connecticut for

u' inter shelter :rnd food.

Besides mammals and birds, other forms of wi ldl l Ie

make their hor-nes rn rvc't lands. Repti les (turt les and

s n e k c s r  a n d  l m p h i h r i t f l s  ( l r r r g >  e n d  t l l a m l n d c r s )  l r c

important re sidents inu'e Llands. DeGraaf and Rudrs (1983)

descnbecl the non-marine re pt i les and arnphibians of New

England rncluding the ir  habrtat ancl natural histo11,. Turt les

are most coft lmon in I ' reshwrter marshcs end ponds. In

Connecticut, eight turt lcs nul hc lrruncl:  btrg, common

snapping. eJste rn btr\ ,  csslern mud. eastern palnted, recl

spottecl,  rvood turt le, and the diamond-backed tcrmpin
(Lamson, 1935). OI the se , the eastern box and the wood

tl lr t le use wetlands onl l '  f , .r  bre cding, spcnri ing much of

their l i fe in upland sites. The uncommon bog turt le

depends on freshwate r vu'et1ands, especial ly those r.vi thrn

the calcareous val ley's oInorth\\ ,e ste rn Connecticut Along

the coast the diamond-backed terrapin is a common

denizen of salt  marshes. In Connecticut northern water

snrkes lrc vcr) abr,rndant, and r ibbon snakes also use

\\ 'et lands r,vi th some regtr leri tr  ,  hnntrng lr trgs. trrads, and

small  f ish along the banks ol small  streams.

Fusco

Figure 36. Thc r ivcr otter is a sccretive resiclent of ireshrvater
rnarshe s.

Amphibians are also native to wetlands, wrth nearly

al l  of the approximately 190 species of amphibians in

North An-rerica wetland-dependent, at least for breeding
(CLark, 1979). Frogs occur in most freshwater wetlands,

and in Connecticut, the bul l .  grecn. leoprrd. pickerel,

wood, gray tree, and spring peeper are the most abundant
(Babbitt ,  1937). Toadsand manysalamandersuse tempo-

rarl  ponds or wetlands {br breeding, although they may

spend most of the year in uplands. Common Connecticut

salamanders include the marbled salamander, the red-

backed salamander, and the nor[hern red eft,  common

toads rnclude both the American and the Fowler's toad.

Numbers of amphibians, e\ren in small  wetlands, can be

astonishing. For example, 1,600 salamanders and 3,800

frogs and toads u'ere found in a small pond (1ess than 100

feet wide) studied in Georgia (Wharton, 1978).

Endangered and Threatened Animals

Currently, the Connecticut Natural Dn'ersrt; '  Data

B r ' e  i '  t r r t  k i n g  1 8 5  r n i m r l  s p c e  i i s  t h a t  r r t ' c n d r n g ,  r t ' d .
rhrc,rrenerl (rr 2re nf cneCial COnCern lO the State due to

their low numbers. Of thrs hst, 49 pe re e nt (90 species) are

considered wetland or water dependent for feedlng. brccd-
i n r '  , r r n c  [ o r  f i s h  e \ i \ l e n c .  T h e  n r , r n o s e d  l r . t  , , l w e t l a n d -' ' ' b '  '  * -

dependent Endangered, Threatened, and Special Concern

animals in Conne ctrcut ls sun-rmarize d in Table 24. Among

the wetland habitats whcre nrost rrf  these species occur

include forested wetlands, inland marshes, meadows,

beaches and shores, mudllats, t idal marshes, Long lsland

Sound, and the fresh u'ater of r ivers, streams, Iakes, and

ponds

Environmental Quality Values

Besrdes provrdrng habitat for rvildlife, wetlands play

a less conspicuous but vi tal role rn maintaining environ-

mental qual i ty. They provide a number of valuable [unc-

t ions, including the re moval ol sediments and man-made

pollutants, and food production to support aquatic and

other wildl i fe.

Water Quality lmprovement

Wetlands help maintain goocl water qualrty and./or

impror.e degraded waters in several ways: (1) nutr ient

removal and retention; (2) processing chemical and or-

ganic wastes, and, (3) reducing the sediment load in nvers

and streams. Wetlands are part lcularly good water f i l ters

because they form physical buffers betr.veen land and open

water. Thus, rvetlands can both intercept runoff from the

land belore i t  reaches the water and help f i l ter nutr ients,

\\'astes and sediment liom flooding waters and runoff.

Clean $'alers are important to people as well  as to
' ' , " ' r r i ,  l i f a  \ t r / , . r l . n , l  ' ',egetat lon can remo\re nutnents,

'b
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Table 24. Proposed Endangerct l .  Thrcrtcntd. rnd Special Concern anirnal species in Connecticut clependent on wetlands

Specres of Specir l  aonrcrn plctrrecd u rth ;rn asterisk( ' |)  are considered extrrpatecl.

Name

Acrpi'nst' r. brt' r,t r-osl rLurr

Alasmidonta ht.l r odon

Anarta Iuxola

Bolaurus lcnl ig inosus

Cicincil:la pw ittu'rtt

Circus cvcnt 'Lr-s

Ci.stofhor us plrtlorsrs

Clcnrnr,ys muhl tnbergi i

Cr.yplotis prln'a

De rmot he lv.s cor iur e rt

Dorocort lu l i t t  l ib t ru

Elimiu t,irgintctt

Fnlco pe rrgrinus

Grctmntitt spcr iosrr

Hcriiaccru.s leLt t.,r ephnlLr.s

Hybontro tt ltrngielos.srr

Lcpidochclvs /rr:mpii

Ltptodttt otht utttt

Mi lou rr r  hcsst ' l i

Podil,-nbus podiccps

Scaphirrpus holbr  ooir i

-Sre rna dougnllii

Wi i l ianrsrrn ia hntner. i

Charttdrius nre lodLrs

Chtlonia myrltts

Egrettu lhultt

G_yrinoph i lLrs lror?hi 'r i r i .L{s
H,vborri l ra frrst i
Irobr-ychu.s erilis

La/,erallus f innarce nsrs

Lycttcnct tpxantht

P apaip tm a .4rp.l.ss ion.r lc

Phy lkt no ry c tt' r I c dtll u

Pb tho don gl Lrt i rrosu.s

Srcrna  an t i l l cuum

Alasmidon t ct ya i.ico.su

Amby stomu .j t: ll f r.srtnirt n Lott

Amb.r'.sloncr lcfcrak'

Antnu ttl runt us r audrtcu f Lrs

Ammoch ctmtLs nrtl iIirrtiis

Artlca htt otlius

Common Name

Endangered

Shortnose Sturgeon

L)r.varl Weclge Ir,1 ussel

Noctuid N4oth

Ame r ican Bi t te rn

P u r i t r n  I t g L  t  B r ' r ' l l c

No r the rn  Ha r r i e r

Seclge Wren

Bog Turt le

Least Shrerv

Leatherback

Raquet- tn lecl  Emerald

Virginia Rn'er Snarl

Peregr ine Falctrn

Bog l-lger Nloth

Bald Lagle

Horse F1; '

Atlantic llidlel'

T idewater N{ucket

Hessel 's  Hairstreak

I ' red bi l led f ' rebe

Eastern Spadelbot

Roseate Tern

Bandecl  Bog Skirnmer

Threatened

Name

B t '  mbi  d i t tn qu ach utul  u nt

BLrbLi lcLrs ib i .s
"  Cic incl t l t t  drrr .sc l is  iLr t .sahs

Crarrgonvr ctbarrtuts

Egr.ctla cacrult'u

Egri'ttrt tricoLrr
*  F,uluntnt t l id  stonir rgkrnr 'ns is

Euph_vcs dron

Exr-r  a ro landiand
'' Fo.ssrtr irt gtilbtuttt
' : 'Fossar i r i  r .us l ica

( ioniop-s chrysoronra

C'_t,rriulLrs .i r-au nlsl r.i.1l u.\

Hatntatopus pul l ic tus

Halichoe i Lr.s vrypLis

Htbomitru lnr ic l t r

Hv-bomi i l  a i l  tp i t lu

Hybomi l r .a t ,vphus
t '  H\  L l ra(( iL l  inrnranis

Lantytttt u appcndi,r
!Lamp.si l is  rar iosa

Lt u c o r rhini tt h urlson ir.a
i 'L igLrmia nasuln
"Lithophant lcnrnrl i

Lottt lottt

I'Idr gctritift r tt nt a r gtu i tif t t u
'1.{o opleorr anrbifLisca

i\fer-l'comia n'hif nt'vi
' : '  NirnrcniLrs borcal is

NIyr tenrtssrt r iolnccrr

rNvcl icorar n.\'al iao r1l,\

I' n n cli o n h.t I idr' I 11s

P ct1't di 1t t' nt u dLrolc I a
" P a p ai yt t n t tt nt d r i ti n't ct

Prtsst ' r  culus sandtr , r r .hcnsi-s

ssp.  pr incqrs

Phocoora phococnu

PLgadi .s fa lc inr ' l lus
Prrnratiopsis krpiltu i a

ProcrtmbarLrs arLrrus

5ar.gus. fa.sr  i r t tus
'Spt ' -ve r ia idal ia

.Stacnic.)ld r dldsao|iL1 nr

S te i  nu  h i r  undo
.SlvgobromLr.s lenuis

5-)' ncptonr.r,s coopr' r.i

Tubcrnu.s. f  Lr lv ical las
* \,'ctlyctla sirtcLr rr
' )'alt'ctttt triL dI it10t d

Common Name

Special  Concern

Acipcnscr o-x l rh_vnrhus At lant ic  Sturgeon

C([tLla (artLLLr Loggerheacl

Casmcrur.liLrs albLr.s Great Egret

C. i fo/ ) l r r ) / rhor1{s.senr ipulr r ra lu.s Wi l let

( lrouncl Beetle

Catt le Egre t

Northeastcrn Beach 
- l- iger

Bcctlc

N,ly strc \ral lel ' , \m phipocl

Lit t le Blue l leron

Tricolorcd Heron

Clarn Shrirnp

Seclge Skippcr

\octuicl Moth

L; mnacicl Snail
Li nrnacicl Snail

Horsc I:11

Ac lur t i c  Sna i l

Arlencan O1'stercatcher

Grav Scal

Horse  F iv

Horse Flv

I lorsc F11'

l lop \, ' ine Bore r \4oth

Ame i- ican Brook Larnpre v

Yellos Lan-rpmusscl

Huclsonian \Vhitefacc

Easte rn Poncl \'{ussel

Lcn.rme r 's Noctuicl Nloth

Burbot

Lastern Pearl Shell

Ncri  man's Brocacie
-l-abanici 

Flv

lskinro Curlcu'

Ycl lor,r '  crorr 'necl Nrght-hcron

Black-crolr 'ncci Night hcron

Ospre1

Golclenrocl S[e nr Borer

Borer Nloth

lpsrr,rch Sparrori

Flarbor Porporsc

C,lossv lbis

Sle nde nr,alker

White r ive r Cray'f ish

So ld ie r  F l1

Rcgal Fri t i l lary

Lvmnae id Snail

Conrnron Tern

Piccl mont Llrounclw'ater

Amphipod

Southenr Bog Lcmrning

Horse  F l1

Boreal Turrct Snail

Turrt-t  Snail

P ip rng  P love r

Atlar-rtic Green Turtle

Snovn,;' Egret
q n r r n o  \ i l i m  r r r . l . r_ I  " ' b -

Horse Flv

Least Bittcrn

Black Rail

Bog Copper

Prtcher Plant Borer

Labraclor Tea Tentrlirmr

Le afmrne r

Sliml' Salamancler

l-east Tern

Special  Concern

Brook Floater

Je fferson Salamande r

Blue-spotted Salamirnder

Sharp-tal lecl Sparror ' , '

Seasrde Sparrorv
(ireat Blue f{eron
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especial ly nitrogen and phtrsphtrrus, [rr.m surlece water

runoffand help prevent eutrophication (the over enrich-

ment of natural \ \ .aters). I t  is possible ,  horveve r, to Lrver-
load a wetland and thereb; '  reduce i ts abi l i t l '  to pcrlrrm

this function. Incln' iclual wetlancls have a f ini te erpacit ;

for natural assrmilat ion olexcess nutr ients and research is

needed to  de te  rmine  th is  th resho lc l  (Good,  1982)

We t lands have bee n shor,r 'n to be excel lenl rcmovcrs

oI rvaste proclucts from u, 'ater. Sloey',  et al ,  (1978)

summanze the Value of lreshvn'ate r wetlancis in rcmor-ing

nitrogen and phosphorus from the r,vater and address

mansgcment issucs. They note lhal some weiland planLs

are so e ff icrent at this task that sLrrrre n.runrcipal i t ies ernlt loy

art i f ic ial wetlancls as part of their waste water lreatmenl.
F ( ) r  e  x J r n p l c .  t h c  M ; r x  P I e n ,  k  l n t t i t u t e  ( ) f  ( ; e  r m i n ;  h e s  I
patcnt to e rcrtc Lrne sr-rch s1'stem, r 'u'he re a bulrush (Scir7us

lacustr is) is the prin.rary waste rernoval agent. Many

scientists have proposed that certain ty,pes ofrvetlands be

used to process domestrc wastes, ancl some wetlands are

alread; 'used lor this purpose (Sloe1'.  ct r i l  ,  1978; Carter,

c t  a l . ,  I979 ,  Kad lec ,  1979)  Perhaps  the  bes t  known

exan-rple of the importance oI u,et lancls for water quehtl

improvement is Tinicr-rn.r N,{arsh (C,rant and Pzrtnck, I  970).

Tinicum Marsh is a 5I2-acrc f ieshu,zrte r t idal marsh lying

lust struth trf  Phrlaclclphia, Pennsl ' lvania. Three se\vage

treatment pl:rnts currentl l '  c l ischarge treated selr 'agc rnttr

the marsh. On a d:ri11' basis, it r,r'ers shor,'u,n that thrs marsh

remove s 7.7 tons of biologrcal ox; 'gen de mand, 4.9 tons of

phosphorus, .1 3 tons of ammonia, ancl l38 pounds o[
nrtrate. In :rcldit ior-r,  Tinicum Marsh adcls 20 tons of
oxygen to the wale r each clal'.

\ \ ' , ' , r t l c d  > \ \ ' J n r l - ) 5 ; t l r , ' h L r .  t h e  r . r p ; r e  i t ;  [ , r r  r t  m ( r v i n g
u'ater pol lutants. BottomLancl Ioreste d wetlands nlpng thc

Alcor' ; '  River in C'eorgia f i l ter inrpr-rr i t ies from f looding

waters. Human and chicken r.r, 'astes grossl l '  pol lute the
r i r c r  r t n r t r r ' ; r l  l ) u l  : r l t i ' r  n . t s c i n p  I h r r r r t , ' h  l , . s  t h . t n  t h r c c" ' b " " '

m r l c s  o [ : \ \ 3 r n l ] .  l h r '  r r r r ' r ' >  \ \ J l r r  ( l u i l l l t )  i s  s r g n i f i c , . r n t l ;

improved. The value of the 2,300-acre Alcovv Rir,er

Swamp for \ \ 'ater pol lutron controi $'as estimated at $1
mil l ion per ) 'ear (\ \ 'harton, l97i l) .

Wetlancls also plal '  a valuable role in reclueing thc

turbicl i ty '  o[ l lood and runoff \ \ 'atcrs. This is espccnlh
; - ^  " ' ! - - i  I  '  ^  "  " '  l i f ,  r n r l  l i ' r  r c d r r c r n r  - i l t r t i t ' n  t r lr r r r P \ ' r  r . r r r L  r \ r r  d L l u r r l l  r r r \  ! { r r u

ports, harbors. r ive rs ancl rcse rvoirs. Rcmoval of se diment
load is also valuable because sedinlents often transport
nu t r i cn ts .  | cs t i c rL le  5 ,  hcrn ' ; 'meta ls ,  anc l  o the  r tox insr ,vh ich

pollute our narion s r.vatcrs (Boto and Patnck, 1979).

Wctl:rnds in basins shoulcl retain al l  of the sediment

enteringthern (Novitski,  I978) In \Visconsintvatersheds

with 40 percent coveragc h; '  l rrkes rnd u'ct lrnds had 90
ncr* 'n T I t 'ss st t  I  i  nrt 'n I  i  n thcir, , i .  aters than u, 'atershcds tvi th
no lakes  or  \ \ ' e t lands  (H inc la l l .  1975) .

Creekbanks of salt  marshes t1'prcal ly support more

lush vegetation than the marsh interior. Deposit ion of si l t
is accentuated at the water-marsh interlhce , n'here \.egeta-
l ion slou's the velocit l '  of water, thus causing sedime nts tc'r

drop out oI suspension In addit ion to improl ' ing r,vater

quali ty, this process adds nutr ients to the cre eksidc marsh,
le ading to higher plant densit; 'and producti \ . i ty (DeLaune,

c t  a l  ,  1 9 7 8 ) .

-Ihe 
U S. Arml'  Corps rrf  Engincers hrs investigatecl

the usc t l  rnarsh vcgctat ion to lowe r turbidit l '  of runoff
lrt m the drsposrl of dredged mate rial and to re mL]\'e

contaminants. ln a 50-rerc dredgcd mrtenrI disposal
impounclment near Georgelown, South Carol ina, after
passing through about 2,000 f 'ee t of marsh vegetation, the

e ff luent turbidit ; '  was similar to that of the adjacent- r ir . 'cr
(Lee ct al. ,  1976) Wetlands have also been proven to be
g r t t , d  f i l t r ' r s  t r I  n u l r i c n t :  e n d  h t a r l  r n c t r l  l r r e d s  i n  d r c d g t d

ci isposal ef i luents (\ \ ' indom, I 977).

R e c c n t l ; .  t h e  r h i l i t y  , ' I  u e t l r n d s  l ( )  r ( ' t i l i n  h t . r \ ]

metals has been reported (Banus, t : t  al . ,  1974; Mudroch

and Capobianco, 1978; Srmpson, e r cr l  ,  1983c). Wetland
s n r l q  h r v e  h e e n  r e o r r ,  l , ' ,  I  r c  ^ ' i - . ^  . i - l  .  f . r r  h n , r r .r \ h u ' u ( u  d )  

P l l l l l d l )  
\ l l l N )  l t , t  t t t r \ )

me tals, lvhi le wetland plants may play a more l imite d role.

Waters f lowing through urban are:rs ol ien havc high

concenlrat ions of hear'1'  metals such as cadmium, chro-
mium,  copper ,  n icke l ,  lead ,  and z inc  The abr l i t y  o f
lre shrvate r tidal r'r'e tlands along the Delarvare Rive r in New

Jersel ' to sequester and hold heavy rnetals has been docu-
mented (Clood, ct aI. ,  1975. Whigham ancl Sirnpson,
1976;  S impson,  c t  d i . ,  1983a,  1983b,  l983c)  Add i t iona l

studf is needed to better unclerstand retention mecha-
nisms and capzrcitres rn the se and other t1'pes oI rvetlands

Aquatic Productivity

Wetlands can be regardcd as the larmlancls of the
aqu:rt ic environmenL where great volumes o[ food are

producecl annuall l , ,  thel '  are among the most productir .e
' -  ' L  - r  I  r i v r l i n u  l h ' .  r n , ) s l  i n t e n q i r ' , . 1 rr L ( , > ) ) t ( 1 i l > l l t l l l r w ( , t l L . . . . . . . . . . 1  . , . . - . . . . . - . /

cult ivated and lert i l ized croplands (Figr-rre 37) Many

\\,et land plants are part icularl) ,e f f icrent converte rs of solar
\ ' n c r g ) .  T h r , r r r g f t  l r h ( , t r ) 5 )  n t h L S i s .  p l r n t s  r ' o 1 1 \ C F [  s u n l r g h t
into plant n'rate r ial  or biomass and produce ox1'ge n as a b1,-

I r , r c l u r ' t .  O t h c r  m r t c r t a l : .  s u c h  e 5  ( r r F e n i L  I n J t l (  r .  n u t n -

L  r l t5 .  hc i l \ )  tnc l l l t .  lnd  :cc l in te  n l  l r c  . r l s , ,  C i lp t  L l re  ( l  b )
u'et lands and e i ther stored in the sediment or converted tcr
biomass (Sirnpson, ct rr l . ,  1983a) Thrs biomass se rves as
Iood lor a mult i tr-rde of animals, both aquatic and rerres-
tr ial .  For example , man) waterfon' l  de pend heavi l l 'on the
scr 'd :  t r f  rn l rsh  p lan t t .  moose lec t l  r rn  xqur l  r (  \ ' cge t i . r t ion
(especr:r l ly u'ater l i l ies and pond l i l ies), and muskrat eat
cattai l  tr-rbe rs ancl 1'oung shoots
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NET PRIMARY PRODUCTryITY OF SELECTED ECOSYSTEMS (glm2lyear)
ADAPTED FROM LIETH (1975) AND TEAL AND TEAL (1969\

Figure 37. Relat ive productivi ty of wetland ecosystems in relat ion to other ecosystems (redrawn from Ner.vton, l98l).  Salt
marshes and freshwater wetlands are among the most productive ecosystems.
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Figure 38. Simplified food pathways from estuarine wetland vegetation to commercral and recreational fishes of importance rcr
humans.
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AlLhough dircct grazing of wetland plants may be
considerable in freshwater marshes, their ma.1or food
value to most aquatic organisms is reached upon their
death when the plants break dou'n to lorm "detritus."

This cletritus forms the base of an aqua[ic lbod u,eb that
suppo r l s  h iBhc r  c ( )nsu lnc rs .  c .g . .  ,  ommcrc ia l  f r sh  rp t ' t  i c s .
This relatlonship is e spe cia111' we ll-clclcumenLed Ior coastal
areas. Animals hke zooplankton, shrimp, snails, clams,
worms, kil lr l ish, and mullct crt de tritus rrr []r3ze upon the
bacteria, fungi, diaton'rs, and protozoa growing rrn its
sur faces (Crow and Macdonald,  1979'  de la  Cruz,  1979)
Forage fishes (e g.. anchorl ', smelt, ki l l i f ish, and Atlantic
silr,erside) and grass shrimp are the pnmarl' food for
commercral and recreational {ishes, including bluefish,
flounder, weakllsh, ancl ri,hite perch (Sugihara, et al.,
1979). A sunpli l ie d estr-rarine food web lor estuarie s in the
nort  hcastern U S is  prc 'e ntcd es f  igurc ]8 The rnai t r r i t ;
oI nonmarine Llquatic animals also depe nd, eithe r directl;-
or indirectly, on this lood source.

Socio-economic Values

The more tangible bene [rts of u'e t lands to societ l 'ma;'

be socio-economic and inclucle f lood and storm damage

protection, erosion control,  han'esl oI natura] products,

l ivr-sl()(k r- 'mzinr '  enrl  recreation. Since these valr-res
b ' - -  

" b )  * " *

provide eithe r dol lar sal ings t ' rr  l inaneial prof i t .  they' are

more easi ly understood b; '  most people .

Flood and Storm Damage Protection

ln therr natural condit ion, wetlands sen'e to tempo-

raril1' store flood waters, protecting downstream propert)'

r )$  ncrs  l r . rm f l t r t rd  damagc.  A f rc r  r l l .  sue  h  f l , ,ud ing  is  thc

driving force creating these r 've t lands. This f lood storage

function also helps to slow Lhe velocity ol wate r and lower

wave heights, therebl, reducing the water's e rosive poten-

t ia1. Rather than having al l  f lood waters f lowrng rapidly

downstream ancl deslroying private propert)r and ,:rops,

wellands slow the f lou' oI water, store rt  for some t ime and

slorvly release the stored waters downstrearn (Frgure 39).

This becomes increasingly'  important in urban areas,

where development has increased the rate and volume of

s t r r face  wf , te r  run( ) l l  and  thc  p ( r ten l i l t l  [ , . r  f l . r , ,d  d lmrgc .

ln  1a75.  107 p t r rp lc  r ' r c rc  k r l l cd  b ;  l lo . ' .1  r , i r te rs  in  thc

U.S., and potential propert) drmege ftrr thc )rear was

estimated to be $3.4 bi l l ion (U.S. Water Resources Coun-

ci l ,  1978). Almost half  of al l  f loocl damage was sulfe rcd b; '

farmers as crops and lrvestock were destroyeci and pro-

cluct ir ,e land rvas covered by water or Iost to erosion.

Approximately I34 mil l ion acres o[ the conlerminous

U S have severe f looding problems. Of this, 2.8 mil l ion

acre s are urban land and 92.8 mrl l ion ae rcs arc rgricultural

land (U.S Water  Resources  Counc i l  ,1977) .  Man; ' . r f

these f looded farmlands are wetlands Although rcgula-

t ions and ordinances required b1'the Federal lnsurance
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Figure 39. Wetland value rn redr-rcing fLoocl crcsts and f lorv rates afLer storms ( irclaptecl Irom Kusler, l9B3)
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Administrat ion reduce urban f lood losses, agricultural
losses are expected to remain at present levels or inerease

as more wetlancl is put into crop production. Protectron
o i w c t l l n . l t  i s .  t h c r c l r r r c .  a n  i m p ( ) r t t n t  m c : l n s  l ( )  m i n i n r i z -
ing flood damages rn the futr-rre.

The U.S. Arml'  Corps Lrf Engtnccrs has rcrLrgnized the
value of wetlands for f lood storage in Massachusetts. In
the earl; '  1970s, they. considered varicrns alternativcs to
pror. ' iding f lood protection in the lower Charles Rrver
watershed near Boston, including. ( l )  a 55,000 acre-foot
rese n'oir;  (2) extensive walls and dikes, and, (3) perpcru3l

protectlon of 8,500 acres of rveLland (U.S. Arm1, Corps oI
Engineers, 1976). l f  40 percent of the Charles River
wetlands were destrovecl, flood damages u'ould increasc

b1' at least $3 milhon annuall ; ' .  Loss of al l  basin r,ve t lancls
would cause an average annual f lood damage cost of $i7
mi l l ion  (Th ibodeau and Ostm,  l98 l )  The Corps  con-
cluded that wetlands prote ct ion - "Natural Val ley Storage"
- was the " least-cost" 

solut ion to future f looding proble ms.
In 1983, the; '  cornpleted acquisit ion oI approximirtely

8,500 acres of Charles Ril 'er wetlands for 11ood protcct ir)n.

This protectn'e value of r,r , ,et lands has also been re-
portcd for other rrcas. Undeve loped f loodplain wetlancls

in Neu'Jersey' protect against f lood damages (Robrchaud

and Buell ,  1973). ln the Passaic River rvatershed annual
propert) '  losses to l looding approrchcd S50 mil l ion rn
1978 and the Corps of Enginee rs is ctrnsicicr ing r,vetland

acquisit ion as an option to prevent f lood damagcs frtrm

escalat ing (U.S. Arml'  Corps of Engineers, 1979). A
Wisconsin stucl1'projectecl that f loods ma1,be lowered urs
mueh as 80 pcrce nt in watersheds r,, , i th rnan1,$'et lands,
compared with similar basins with l i t t le or no wetlands
(Nov i tsk i ,  1978) .

Recent studres at national r i , i ldl i fe rel iges in North
Dakota ancl lr4innesota have demonstrated the role of '
wetlands in reducing streamflor.l'. lnflow into the Agassiz

National Wrldhfe Refuge and the Thref River Wildl i fe
Management Area rvas 5,000 cubrc leet per second (cfs),

while outf lolr.  r 'as onl),  1,400 cfs. Storage capacit l '  of
those areas reduced f lood peaks at Crookston, Mrnncsota

by' l  5 fcct end at Grand Forks, North Dakota b1'O 5 feet
(Bernot, 1979). Drainage of rvetlands \\ .as the mosr imp(rr-

tant land-use practice causing f lood problems in a North

Dakota watershed (Malcolm, 1978; Malcolm, 1979). ln
the Devi ls Lake basin of North DakoLa i t  has been shown
that pothole wetlancls storc nerr l ; '75 perccnr of the totai
runoff that l lou's into them (Ludden, et al. ,  1983). Even
northern peat bogs re cluce peak rates of streamllor,v from
snon'melt and hear'1'  summer r:nns (\ 'err1' and Boelter,
I979) .  Des t ruc t ion  o l  rve t lands  th rough f lo id  p la in
development and u'et land druinegc hrve hccn part l ; '
resp t 'ns ih l . ' f r r f  rcCe n l  IT l . , ! t r r  f l t r t rd  d isn t tc r ,  th rough( )u t
the countr l ' .

Besides reducing f lood levels ancl potential damage ,
wetlands may buller the lancl from stonn r,var.'e clamurge .
Salt marshes of smooth cordgrass are considered irnpor-
tant shorel ine stabi l ize rs becausc of thcir u, 'ave darn pcn ing
ef fec t  (Knudson,  c t  a l . ,  t982) .  Fores tec l  wet lands  ak)ng
l r l < e c  r n , l  I  r r . ' e  r i r  e r c  p . '  [ " - . . ' ; . ' -  .  i ^ ' i l . " l '

' . ' t . , ,  \  ! ,  J ' , r r t )  l t t l l \  ( l ( , l l  ) l l l l l l d l  l ) .

Erosion Control

Located betu'een w:rtercol lrses and uplands, r i 'et-
lancls he lp protect uplands lrom e rosion. We t land vege ta,
t lon can reduce shorel ine e rosion in ser,eral vr,ay,s, rnclucl-

rng :  ( l )  inc reas ing  durahr l i t ; '  o I  the  scd i rncn t  h l .b ind ing

it  rvi th roots; (2) dampening waves through fr ict ion; and,
l l )  r e d u . i n g  ( u r r c n l  v e l , r t i l l  t l r r o u g h  l r i t t i r r n  r D e a n .

I979). This process also helps reduce turbidrry'  .rnd
thereby improVes \\ 'ater clLlal i t) ' .

Obr, iously, trees are goocl stabi l izers of r iverbanks
f h e i r  r t r , r t s  h i n r l  t h e  s , r i l .  r n l k i n F ,  i l  n l ( ) r (  r c s i s t L n t  t , r
erosion, r,vhi le the ir  trunks ar-rd branches skrlr ' the f lorv ol
f looding waters and danrpcn r i 'avc hcighrs Thc banks of
some rivers have not been e rode cl Ior 100 to 200;.e ars clue
to thc prc5cncc rrf  trccs (Leopold ancl Wolman, 1957;
Wolman and Le opold, 1957; Sigafoos, I96,1). Among the
grJSS i lnd gnss-hke plants, comnon rcecl and bulrushes
have bcen rcgrrrdcd ns lhe best at \\,ithstanclrng rvave and
current act ion (Kadlec ancl Wentz, I974; Se ibert,  l968)
While most wetland plants neeci calm or shelte red water
for establ ishment, the)'  l ' r ' i l l  eI lecLiyel l '  centrol erosir)n
once establ ished (Kadlec ancl Wentz, 1974, Ci iubisch,
1977). Wetland vegetation has been successful l l '  plantecl

to reduce erosion along ntany U.S. waters. \Vi l lor i ,s,
alde rs, ashe s, coltonwoocls, popLars, maples. ancl e lnrs are
partrcularl l ,  good sLabil izers (Al len, I979) Successlul
emer5lent plants include ree cl canarl 'grass. common rcecl,
cattai l ,  and bulrushes in freshr,vatcrareas (Holf inan, I977)
and smooth corclgrass alor-rg t l .rc coast (Woodhouse , t ' t  nl . ,
I  9 7 6 )

Water Supply

Mos[ wetlancls are : lreas ol grouncl nater diseh,rrge
and sorne ma1' pror. ide suff icient quanti t ies ol .rvater for
public use . ln Massachuse tts,40 to 50 perce nt of we t lands
ma,v be valuab le potential sor,rrces o I dri n krng r.'u'ate r. I\'1 ore
than 90 murricipal i t ies rn ConnecticLlt  havc pr-rbl ic water
suppl1' rvel ls in or very nei lr  \ \ , 'et lands (Connecticr-rt  De-
partment of Environmental Protection, 1982) Prair ie
pothole u,et lands store \vater u'hich is important for
wildl i fe and ma1. be r-rsed lbr irr igation ancl l ivestock
water ing  b1 '  Ia rmers  dur ing  c l r t  ughts  (Le  i reh .  1981) .

These situations ma)'holcl true for Connecticut ancl othe r
states, and rvetland protection coulcl be instrumental rn
h ,  l n r n c  l r r  s ( r l \ c  \ ( ) m c  c u t r L n l  l n d  l u t u r c  r r e t c r  q r r n n l r' ' -  r "  ^  ,  * l  l  , )

problenrs.
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Ground-water Recharge

There is conslderable debate over the role of wetlands

in ground-water recharge. i .e.,  thc abi l i ty to add water to

the underiying aquifer or water tab1e. Recharge potential

oIwetlands varies according to numerous factors, rnclud-

ing wetland t) 'pe , geographic location, season, sLrl l  t) 'pe.

water table locatron, and precipitat ion. Most researchers

beheve thal rvetlands do nr 'r t  general l l  scn'e as ground-

water recharge sites (Carter. t t  o1., l979). A fe,. 'u '  studres,

however, have sho*'n that certain wetland types may help

recharge ground-water supplies. Shrub wetlands in the

NewJersey Pine Barrens may contr ibute to ground-water

recharge (Ballard, 1979). Basin wetlands l ike cypress

domes rn Florida and prair ie potholes in the Dakotas may

also contnbute to ground-\\ 'ater recharge (Odum, et rr l . ,

i975; Ster,vart and Kantrud,I972). Flood plain wetlands

also may do this through overbank wate r storage (Mundorff,

1950; Klopatek, 1978). In urban areas r 'vhere municipal

wells pump $'ater from streams and adjacent $'et lands,
" induced inf i l t rat ion" may draw in surface water from

wetlands into publ ic rvel ls fhis t1'pc ol human-induced

recharge has been obsen'ed in Burhngton, Massachusetts
(Mulica, 1977). These studics and others suggesl that

addit ional research is needed to better assess the role of

wetlands in ground-water recharge.

Harvest o[ Natural Products

A variet l '  of natural products are produced by wet-

lands, rncluding t imber, f ish and shel l f ish, wi ldhfc, pcat

moss, cranberries, blueberries, and u' i ld r ice. Wetland

grasses are cul in many places for winter livestock feed.

During other seasons, l i lcstr 'rck graze drrectly in many

Connecticut wetlands. Along Long lsland Sound. man)'

t idal marshes were historical iy important for producing

salt ha;-,  a practice st i1l carr ied ouL in a few marshes today.

Sait marsh hay is a most desirable garden mulch, since i t

is weed-lree. These and other products are han'ested Ior

human use and provide a l ivel ihood for many people.

In the 49 continental states there are an estimated 82

mil l ion acres of commercial ly forested wetlands (ohnson,

1979). These ftrresrs nrovtde ttmber for such uses as

homes, furniture, newspapers and f irewood Most of

these forests l ie east o[ the Rockies, where trees l ike oak,

gum.  c )  p ress .  c lm.  ash .  and eo t tonwood arc  most  impor -

tant. The standing r,alue of southern wetland forests is $8
bi l l ion. These southern forests have been harvested for

over 200 years without noticeable de gradation, and unless

converted to other uses. cen be expected to produce

trmber for many years to come. Undoubtedly many cords

of firelr'ood are han'ested from Connecticut's wetlands

each year.

Manl '  wetland-dependent f ish and wildl i fe species
are  a lqo  r rsed hr ,  so(  ie t  \  Cr rmmerc i r l  [ i shcrmen rnd

trappers make a l iving from these resources. From 1956

t r r  l Q 7 5  a h o r r t  6 0  n e r c e n l  o f  t h e  U . S .  t o m m e r t i a l  l i c h e n

landings were frsh and shellfish that depend on wetlands
(Peters, ct al. ,  I979). NaLionally, major commercial

species associated with wetlands are menhaden, salmon,

shrimp, blue crab, and alewrfe from coastal waters and

catlish, carp, and buffalo from inland areas. Recreational

fishing and shellflshing ln Connecticut is valued annually

at more than $130 mil l ion. National ly, l i rs from beaver,

muskrat, mink, and otteryielded roughly $35.5 mil l ion in

1976 (Demms and Pursley, 1978) Louisiana han'ests

more furs than any other state and nearly all furs come

from wetland animals. In Connecticut rvhere muskrat

dominates the han'est, furbearers produced an annual

value of $ 142,000 in l978 alone.

Mehrhoff

Figure 40. Cranberrl '  production was once a viable industry'  rn Connecticut, currentl) ,reduced to one mostly inactn'e "bog" in
the state.
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The productron and han,esr of blueberries and cran-
berries is another commercial use of we tlands. Histori-
cal1y, cranberries were cultir,ated in Connecticut, espe-
cially in sandy u,'et soils near the coast, with most o[ the
commercial production abandoned in the 1930's. Only
one cranberry "bog" l l 'as in re cent cultivation in Connecti-
cut and has non'been abandoned (Figure 40) Blueberry
production in Connecticut has also been limited with
active cultivation scattered throughout the state. Most
berry han'est from wetlands, however, is l imited to per,
sonal consumption.

Although not as important in Connecticut as in some
other states such as New York and Michigan, some wet-
Iands are mined for peat which is used mainly for enrich-
ing gardcn soils Ftrr eenturies peat has been used as a
malor fuel source in Europe. Recent shortages rn other
fuels, particularly oil and gas, have increased attention to
wetlands as potential fuel sources. Unfortunarel)', pear
mining destroys natural wetlands and most of thcir asso-
ciated values.

Recreat ion and Aesthet ics

Manl'recreational activit ies take place in and around
wetlands. Huntrngand {ishtngare popularsports. Water-
fowl hunting is a ma.jor acrivity in wetlands, but brg game
hunting is also important locally In 1980 5.3 mill ion
people spent 5638 million on hunting waterfor,r'l and
other migraLory birds (U. S. Department of the Interior and
Department  o[  Commerce,  1982).  ln  1987 90,626 Con-
necticut resldents purchased hunting l icenses and they
spent nearl) ' )5.000 person-days hunring wildlt le gener-
ating approximately $5.2 mill ion ro rhe Stare's economy.
About l3 percent of these hunrers participated in water-
fowl hunting, with an annual contribution o[ approxi-
mately $l milhon. Saltwarer recreational f ishing has
increased dramatically over the past 20 years, u,' i th one-
half of the catch in wetland-associared species. In 1979,
nearll, 275,000 people fished in Connecricut's coastal
waters. Estuarine-dependent fishes, e .g., f luke, bluefish,
winter f lounder, and weakfish, were the most imporranr
species caught. Moreover, nearl1'all freshwater fishrng rs
dependent on wetlands. ln I975 alone, sport f ishermen
spent $13 1 bil l ion to catch wetland-dependent fishes in
the U.S (Peters,  et  aI  ,1979).

Other recreation rn wetlands is largely non-consump-
tive and rnvolves activit ies l ike hrking, nature obsen'ation,
photographl , and canoeing and other boating Many
people simp11' en joy the beaury and sounds of narure and
spend therr leisure time n'alking or boating in or near
wetlands and obsen'ing plant and animal ltfe This aes-
thetic value rs extremely difficult to quantify or evaluate in
dollars. 1t is a Very important one, nonetheless, becausc rn
1980,  28.8 mi l l ion people (17 percent  of  rhe U.S ptrpu-

lation) took special trips to obsen'e, photograph or feed
wiidlite Moreover, about 47 percent of all Americans
showed an active interest in wrldllfe around their homes
(U.S. Department o[ thc ]ntcriLrr end Department of
Commerce.  1982)

Summary

Marshes, swamps and other u'et lands are assets lo
societf in their naturt l  state. They provide numerous
products Ior human use and consumptron, protect privete
property and provide recreational and aesthetic apprecia-
lron opportunit ies. Wetlands may also have other values
yet unkno$'n to soclety. For example, a micro-organism
from the New Jersey Prne Barrens swamps has been
re cently discovered to har.'e great value to the drug rndus-
try' .  In searching for a new source oIanribiorics the Squibb
Insti tute examined sorls from around the world ancl found
that only one contained microbes suitable for producrng
a new famrly of antibiot ics. From a Prne Barrens swamp
microorganrsm, scientists at the Squibb Inst i tute have
der, 'eloped a new l ine of antibiot ics which n' i l l  be used to
cure diseases not treatable with presenL antibiot ics (Moore,

1981). This represents a signif icant medical discovery'.  I f
these wetlands were destro; 'ed or grrrssl) '  pol luted, the
discovery and i ts medicinal value may not have been
possible.

Deslruct ion or alteratron ol u'et lands el iminates or
minimizes their values Drainage of wetlands, for ex-
ample, el iminates al l  the beneficial effects of the marsh on
water qual i ty and direct ly 'contr ibutes to f loodrng prtrb-
lems (Lee e t  a l . ,197 5) .  Whi le  the  wet land landowner  can
denve financial profit from some of the values mentione d,
the general public receives the vast ma.jority of rvetland
benefi ts through f lood and storm damage control,  erosron
control,  water qual i ty impror,.emenr, and f ish and u' i ldl i fe
resources. l t  is in the publie's bcsr interest to protect
$'et lands in order to preserve these values lbr themseh,es
and future generations. This is part icularly important to a
densell 'populated state hke Connecticut where extcnsivc
wetland acreage has already been 1ost, making the rcntain-
ing wetlands even more valuable as public resources.

References

Allen, H.H 1979. Role of $'etland plants in erosron
control of riparian shorelines. In: Greeson P.E. ef cl.
(ed.). WerlandFunctiLtns andValucs: The State ttf Our
U ndt r stancling. American Wate r Resources Assocr a-
rion. Minneapolis, MN. p 403-414

Anderson, K.S and H.K Maxfield. 19O,. Sampling
passerlne birds in a wooded swamp in southeastern
Massachuserrs Wi lson Bulkt in  47(4) :3Bl-385.

77



Babbitt, L H i937. The Amphibia Lt.l Cttnntcticut. Con-
necticut Geologrcal end Neturrrl Hrstory Sun'e1'.
Bul le t in  No.  57 Hart lord.  50 p.

Ballarcl, J.T 1979. Fluxesol r 'r 'atcrancl energy throughthe
Pine Barrens ecos)'stem. In. Forman R.T T. (ed.)
Pinc Bctrrcns Ecrrs'ystent antl Ltmdscttpc. Academic
Press Ne rv York.  p.  133-146.

Banr,rs, lv{.,1. V:rl ielir, andJ.l\4. Teal. l974. Export of leacl
f rom salt nr:rrsh.:s. Mtu.int Poll. Bullctin 5. 6-9.

BernoL. C t 979 Water bank: keeping wetlands rvet. Thc
Minncsotri Volunttcr +2(2+6) +

Boto,  K.G.  and W.H. Patr ick,Jr .  1979.  Role of  wet lands
in Lhe remol'al ol suspcnded sediments. In: Greeson
P E. ct cl. (ec1 ). \l/ctlcncl Funclions and Vctlues: The
Stcuc ol Our Understcutding. American Water Re-
soLrrces Association. Minneapolis, MN p 479-489.

Carte r ,  V ,  M.S.  Bedinger,  R P Novi tsk i  and W.O. Wi len
1979. Water resources anci rvetlands. [n: Greeson
P.E. et al. (ecl.). \l.'ctlancl Functions crncl Vttlues: The
Stntc of Our Unclcrstcutdhg. American Water Re-
sourcesAssociatron. Iv' lrnneapolis, MN p 3+4-376.

Clark, J E. 1979. Fresh water r.vetlands: habitats for
' r , r r a r i ,  i n r ' , ' r t  , ' l r r . r t , ' s  r r n n h i l r i a n .  r r n t  i l r ' s  l n d  f i s h .

In: Greeson P.E. ct al. \\, ' tt lantl Functions andVcrluts;
The -Srcrfc rl 'Our. Untlcrstanding. American Water
Resources Associat ion.  p.  330 343

Connccticut Department of Environmental Protcetion.
1979. Long I-slanr.l Sound: An Atlos of Natural Re
sor{rccs. Coastal Area N4anagement Program. Hart-
ford.  52 p.

C r r n n ,  r  l i ,  r r l  f ) {  n : r r 1  m , ' n t  t r f  E n r i r t r n m C n t a l  P r r ) t c e L i O n .

1982. Arla.s o.[ thc Public Wtttcr Supplv Sources and
Drttinagt Basins of Conntcticut. Natural Resources
Center .  DEP Bul le t in  No 4 Hart ford.  120 p.

Craig, RJ 1990. Historic frend-s in the Distributitn and
Population o.[ Estutu'int N,lar.sh Birds o.f tht Connccticttt
Rit 'cr-. Universttl. sf fpnllgetteut, Strrrrs Agncultural
Experirne nL SLation Research Report No. 83 Storrs
3 8 p

Cror,i ' .J H and K B. Iv' lacDonald I9T9 Wetland values:
se eondrr; ' prrrduetron. In: Greeson P.E. e r al. (ed.).
\Uctlctnd Funcf ions antlValue s: The Statc oJ Our Unde r-
sl. lnding. American Water Resources Association.
Minneapohs,  N' lN p 146-161.

Davenport, C B. 1903 Animal e cology of Lhe Cold Spring
Harbo r sand sp i t. D c c c nni al Publi c crtion, U nit, c r siLy o.[
Chicctgo 11.  157-176

Dean,  R.G. 1979.  El fer ts  of  vcgct : r t ron on shorel ine
erosional  processes.  In :  Greeson P.E.  c t  a l .  (ed.) .
Wctland Funclion-s qnclVqlues. The Stcttc ol Our undcr'
-standin.q. American Water Resources Association.
N' l inneapol is ,  MN p +15-4)6.

DeGraaf, R.lr{ and D D. Rudis 1983. Amphibians and
Reptile-s trf Ner.r' Engltmcl: Habitat crnclNatural Hi-stor-y.
Unrvcrsity t ' l  Nl.rssrchuse tts Press. Amherst. B5 p.

de la Cruz, A.A 1979. Production and transport of
detritus in r.vetlands. In: Greeson P E ct al. (ed.).
WttlundFunctions sndVdlues: The State of OurIJndtr-
sLanding. American Water Resources Association.
M inneapo l i s ,  MN p  162 -174 .

Delaune ,  R.D. ,  W.H.  Patr iek.Jr  . rnd RJ Burcsk.  1978.
Sedimentation rales determined by 137 Cs deting tn
^ -^- : r r "  ̂  -^+r- -  -a l t  marsh.  Naturc 275:532-533.d  r J P l L r l )  a l r r r r r r L H >

Demms, E F,  Jr  and D.  Purs le; , '  (eds.) .  1978.  North
American Furbear e rs Thtir Mcrnagenrcnt, Rt sc ar ch and
Harycst 5fafus in I916 lnternational Association ol'
F ish rnd \ \  r ld l r le  Agene ics l  57 p

Erwin, R.M. and C.E Korschgen. I979. CoastalWut(rbird
Colonies: Mctine Lo Virginia, 1977. U.S. Fish and
Wrldlife Sen,ice. FWS/OBS-79/08 Washington.
D .C .  647  p .

Garbisch, E.W , Jr. I977. Marsh der,elopment for soil
erosion. ln: Procccdings ot' thc Wnrhshop on thc Role o.f
Vege Lation in Stabilization ol the Gre ctt Lqkcs Shorcline.
Great Lakes Basin Commission. Ann Arbor, MI. p.
77,9+.

Good,  R.E. ,  R W Hast ings,  and R.E.  Denmart .  1975 An
Ent,ironmental A.s.se.ssnrent rf Wetlands: A Ca-se Stud,l of
Woodbury Creth and As.sociated Mcrr-shc-s. Rutgers
Unilersit; ' . Manne Science Center. Technical Report
75-2. New Brunsu,' ick, NJ a9 p

Good,  R.E.  (ed.) .  1982.  EcologicalSolut ions to Ent ' i ronmen-
tal Management Concerns in tht Pinelands National
Reserve. Proceedings of r Confcrencc, April 18-22,
1982. Rutgers Universit l ' ,  Division of Ptnelands
Research. New Brunswick, NJ. 47 p

Grant, R.R., Jr. and R. Patrick 1970. Tinicum Marsh as
a water pr-rrifrer. In. Two Studies o.l 'Tintcum Marsh.
The Conservatron Foundation. Washington, D.C. p.
I  05 -  123 .

Greeson,  P.E ,  J  R.  Clark and J.E.  Clark (eds.) .  1979.
Wttlanl Fmctions andVdlue s: Tht Statt of Our Under-
standhg. Proceedings of the National Sy'mposrum on
Wet lands.  November 7- i0 ,  1978.  Amencan Water
Resclurces Association. Minneapolis, MN 674 p.

Hindail, S.M. 1975 Measurcments ancl Prediction o.f
Scdinent Yields in Wisconsin Streams. U.S Geological
Sun'e;'WaterRe soure es Invcstigations 54-75. Wash-
ington,  D.C.  27 p.

Hoffman, G.R 1977. Artif icial establishment of vegera-
tion and effects of fertihzer along shore l ines ol Lake
Oahe and Sakakarvea mainstem Missouri Rrve r res-
en'oirs. ln. Procetding.s of cr W'orhshop on the Role oJ
Ytgttatitnt in Stabiltzdtion of the Great Lahes Shortline.
Great Lakes Basln Comn.rission. Ann Arbor, MI. p.
95 -  1  09 .

Johnson, R.L. 1979. Timber harvests lrom wetlands. ln:
Greeson, P E cl al. (ed.). Wctlsnd Functions and
Valuts. Thc Statc o.f Our LJnderstanding Amcrican
Water Resources Association. Minneapolis, MN p.
598- 605.

78



Kadlec, R.H 1979 Wetlancls for tertrary treatment. In:
Greeson, P E cl al (ed ). Wetland Functions and
Values: The State of Our Undet'standing. American
Water Resourccs Association. Minneapotis, MN p
490-504.

Kadlec, J.A. and W. A. WenLz 197+. Statt-ot'-tht-crrt
Survey and Et'aluatton o.l' Marsh Plant Establishnttnt
Tcchnicluts: Incluce d andNatural. Volumn I: Rtport o.f
Rcsecrch. U.S. Army Engineers Watenvays Expcri-
ment Station. Technrcal Report D-74-9 Vicksburg,
MS.

Klopatek, J M. I978. Nutrienl dynamics of freshwater
riverine marshes and the role of emergent macro-
phytes.  In :  R.E.  Good,  D.F.  Whigham, and R L
Sirnpson, (eds.). I 978. Freshr.vater Wetlands, Ecologi-
ccrl Proccssc-s and Management Pottntial. Academic
Press. Ner,v York. p. 195-216.

Knudson,P.E. ,  R.A.  Brocchu,W N Seel ig ,andM. lnskeep.
i982. Wave Dampening tn Spartina alterni.f lora
Marshes.  Wet lands 2:  87-104.

Kusler, J.A. 1983. Our National Wetlqnd Heritage. A
P r ott cti ttn Guideb o oh. Enr"ironmental Law Institute.
Washlngton,  D.C 167 p.

Lamson, G.H. 1935. fhc Reptile.s o.f Conntcticut Con-
necticut Geological and Natural Hislory Surve l .
Bulletin No. 54. Hartford. 35 p.

Lee, G.F., E. Bentley, and R Amr-rndson. 1975. Effects of
marshes on water qualiLy. ln: A.D. Hasler (ed.).

C o upli ng o.l' Lan d an d W at e r Sys te m.s. Sp nnge r-Ve rl a g.
Neu '  Yo rk  p .  105 -127 .

Lee,  C.R. ,  R.E.  Hoeppel ,  P G Hunt ,  and C.A.  Car lson.
197 6. F e asibilrty ol the Functional Use oJ Vegetation tct
Filte r,Detvate r, andRcntove Clntctmin(tnts.[romDre dge d
Material. U.S. Arml' Engineers, Watervays Experi-
men t  S ta t i on .  Techn i ca l  Repo r t  No .  D -76 -4 .
Vicksburg, MS.

Leitch, J.A. I 98 I . Wctlan d H!, drology : State -o.l -thc - Art and
Annotat e d Bibliogr aphy . Agricultural Experiment Sta-
tion, North Dakota Statc Universit l- Reserrch Report
82.  Fargo,  ND. 16 p.

Leopold, L B and M.G. Wolman 1957 River Channel
Patterns - Braickcl, Meondtring, and Straight. U S.
Geological Sun'ey. Professional Paper 282-B Wash-
ington,  D.C

L ic rh .  H .  1u75 .  P r imr ry  p r t r t l ue t i v i t ;  o I  t hc  mr jo r
vescterron unr ts  of  the r ,vor ld.  In :  H.  L ieth and R.H.
Whittaker (eds.). Productivity oJ tht Biosphere
Spr inger-Ver lag.  NewYork p.  203-3I6

Ludden,A.P. ,  D.L.  Fr ink,  andD H.Johnson.  I983.  Water
sLor.lge e rpre rty'oI natural lvetland depressions ln the
DevilsLake Basinof North Dakota lotu'nalo.f SoiIand
Wntcr  Conservat ion 38(1) :  45-48.

Malcolm,J. 1978. Stu.ly of WalandDrtrinage inRelctti()n to
Sou rr s Ri ver W ate r Qualitv and Quantity as It Imp act s J.
Cl,trh Sal.,-tr Nntional Wildltfe R..fu9. U.S Fish and
WilClife Senice . Special Report.

Malcolm, J. 1979. Relationshtp of Wctland Drainagt: to
Flooding and Wate r Quantity Problcms and the Impctcts
on l. Clarh Salyer National Wildife Rqfugc U.S Flsh
ancl Wildli[e Service . Special Report.

McHugh, J.L. 1966 Managemtnt o.[ Estuarint Fishes.
American Fisheries Society. Speclal Publlcatron No.
3 : 1 3 3 - 1 5 4 .

Moore,  M 1981.  Pineland germ y ie lds new aut ib iot ic .
Sunday Prcss (September 6, 1981) Atlantic City, NJ.

Mudroch, A. andJ. Capobianco. 1978. Study of selected
metals in marshes on Lake St. Clair, Ontario. Archives
Hy drobblogic 84: 87- I 08.

Mulrca, W.S. 1977 Wetlands and municipal ground
\\'aler resource protection. ln: R B Pojasek (ed.).

D r ink:r g W at e r Qu olity Enhan c e nt e n t T h r o ugh S o u r c e
Protection. Ann Arbor Scrence Publishers. Ann
Arbor, MI p 297-316.

Mundcrrff, M.J. I950. Flttoclplain Depo.sits o.f NorthCaro-
linqPitdmont andMountctinSf reams ct.s a Possible Source
o.f Grounclwattr Supply. NC Division of Mineral
Research. Bulletin 59.

Nervton,  R.B.  1981.  New England Wet lands:  A Pr imer.
M.A. Thesis. Universit; '  of Massachusctts. Amhersl.
8 4 p

Novitski, R P 1978. Hydroktgv of the Ncvin WetlandNear
Mddtson, Wisconsin U.S. Geological Sun'ey, Water
Resourtc t  ln \ ' r 's t lget i r )ns 78-48 25 p

Odum, H.T. ,  K.C.  Egel ,  WJ Mi tsch,  andJ.W. Ordr .vay.
I97 5. RecyclingTrcate d Selcge Through Cypress We l-
Ictnds in Florida. University of Florida, Center for
Wetlands, C)ccasional Publication No. I. Gainsvil le

Peters, D.S , D.W Ahrenholz, and T R Rice. f979
Han,est and value of wetland associated fish and
shellfish. ln: Greeson et ctl. Wetland Functions ancl
Yalues: The State of Otn'Understanding. American
Water Resources Association. p. 606- 617.

Robichaud, B. and M.F. Buell 1973. Vegetation of No.v

./e rrey: A 5tudy of Lanclscape Divcr.sif y. Rutge rs Unive r-
srty Press. New Brunsr'vick, NJ. 340 p.

Sage,J H. and L.B Brshop. 1913. fhe Birdso.l Connecticut.
Connecticut Geological and Natural History Sun'ey.
Bulletin No. 20 Hartford. 370 p.

Seibert, P. l968. lmportance of natural \,egetation for the
Dr() re( ' t i ( ln  , r f  rht 'banks of  s l reams,  r ivers,  and canals.
ln: Nature andEnt' ironment St'ries (Vol. Freshwater),
Councrl o[ Europe p 35-67.

Srgafoos, R.S. 1964 Botanical Evidtnce ol Floods ancl
Floodplain Deposition, Vegctotion, and Hydrologic Phe -

t ' to t r '1 t ' f ia .  U.S.  Ceologieal  Survc; .  Pr t r fesstonel  Prpcr
485-A. Washington, D C.

Simpson, R.L., R.E Good, B.J Dubinski,J.J. Pascluale, and
K R. Philip. I983a. Fluxc.s of Hcary Metals in DelLt-
rryare Rive r Frcsh\\,aLer Tidal Wctlands. Rutgcrs Uni-
vcrsitv Cenre r f,rr Coastal and Environmental Stud-
ies. New Brunsrvick, NJ 79 p

79



Simpson,  R.L. ,  R.E.  Good,  M.A.  Leck,  and D.F.  Whigham.
1983b. The ecology of freshwater tidal wetlands.
BioScience 33(4). 255-259.

Simpson, R.L , R.E. Good, R. Walker, and B.R. Frasco.
1983c. The role of Delaware River freshwater tidal
wetlands in the retention of nutrients and heary
m etal s. J ou r nal oJ Env ir onmentql Quahty I 2 ( l ) : 4 I -48.

Sloey, W E , R.L. Spangler, and C.W. Fetter, Jr. 1978.
V:n roemen l  n l  f r c shwa te f  we l l ands  f t r r  nu t r i en t  as -

simi lat ion.  In :  R.E.  Good,  D.F.  Whigham, and R.L.
Simpson (eds ). Freshwater Wetlands, Ecological Pro-
cesses dnd Management PotenLial. Academic Press.
NewYork. p 321-340.

State Board of Fisheries and Game. 1959. A Fisheries
Survey o.t' the Lahes and Ponds of Connecticut Report
No.  1.  Hart ford 395 p.

Stewart, R.E and H.A. Kantrud. 1972. Vegetation of
Prairie Potholes, North Dakota, in Relation to Quahty oJ
W ater an d O th er Env ir onmentcrl F acto rs. U. S. Geologi-
ca1 Sun.ey. Professronal Paper 585-D. Washington,
D .C .  36  p .

Stuber, P.J.R. 1983 User's Handbook Jor the Wetland
Values DaLabase . U.S. Frsh and Wildlife Service, W
RMMG-83/VV12,. 47 p.

Sugihara. T., C. Yearsley, J B Durand, and N.P. Psuty.
1979. Comparison oJ Natural and Altered Estuqrine
Sy.stem-s; Anrrlysis. Rutgers University, Center for
Coastal and Environmental Studres. Pubiication No.
NJ/RU-DEP-11-9-79. New Brunswick, NJ 247 p.

Swift, B.L. 1980. Breeding Btrd Habitats in Forested
Wetlands of West-Centrol Massachusetts. M.S. Thesis,
University' rrf Massachusetts. Amherst. 90 p.

Teal, J. and M. Teal. i 969. Lil e and D e ath of the SaIt Marsh.
Audubon/Ballantine Books. New York. 274 p.

Thibodeau,  F R and B.D.  Ostro.  198I .  An economrc
anr l ;  : is  of  wet  Iand pr t lee t  ion.  Journal  oJ En v i lonmt 'n -

tal Management 1 2: 19-30.
Tiner, R.W., Jr 1984. Wetlands of the Llmted States:

Currtnt Status and Trends. U.S. Flsh and Wildlife
Sen'ice, National Wetlands lnventory. Washington,
D C . 5 9 p .

U S Army Corps ol Engineers. 1976. Natural Valley
Storage: A Partnership \\rLth Nature . New England
Division. Waltham, Massachusetts.

IJ  S ArmvCornsof  Fnsineers.  1979.  Passatc RiverBasin" '  - " 6

Study. PIan of Study. New York Distrlct. 240 p.
U.S. Department of the lnterior and Department of Com-

merce. 1982. . l 9S0NationalSurttry oJFishing, Hunting
andWildlit'e Associated Recreation. Fish and Wrldlife
Sen'ice and Bureau of Census. Washrngton, D.C.
1 5 6  p .

U.S. Water Resources Council. 1977. Estimated Flood
Damages. Appendix B Natronwide Analysis Reporr
WashingLon, DC.

U.S. Water Resources Council. \978. The Nation'sWdter
Resources 1975-2000. Volumn 7: Summary. Washing-
ton,  D.C.  86 p.

Verry, E.S and D.H. Boelter. 1979. Peatland hydrology.
In: Greeson P.E. et al. Wetland Functtons andValues:
The State of Our Understanding. American Water
Resources Association. Minneapolis, MN. p. 389-
402.

Wharton, C.H. 1970. The Southern Rtuer Swamp - A
Multipl e U se Env ir onment. School of Business Admin-
i s t ra t i on .  Ceo rg ia  S ta te  Un i ve rs i t y .  A thens .  48  p .

Wharton, C.H. 1978. The Natural Enyironments oJ Geor-
nin c,^td;. n.-."1msn1 of Natural Resources. At-
lanta. 227 p.

Whigham, D.F. and R L. Simpson. 1976. The potential
use of fieshwater tidal marshes in the management of
w a t e r  a t t a l i t v  i n  t h e  D e l a w : r e  R i v e r  I n  l  T o u r b i e r

and R.W. Pierson,Jr. (eds ) BiologrcaIControloJWater
Pollution. University of Pennsylr.ania Press. Phrladel-
ph ia .  p .  173 -186 .

Whitworth, W.R., P.L. Berrien, and W.T. Keller. 1976.
Freshwater Fishes o/ Connecticut. Connecticut Geo-
I  .^ ;^^I  ̂- . . r  Nr^ i . . -^1 L l is torySuney.  Bul le t inNo.  101t L , S l l a r  a r r u  L \ a L u l a r  r

Hartford. 134 p.
Widjeskog, L. and W. Shoemaker. I98I. Clapper RaiI

Nesting Survey. N.J. Department of Environmental
Protection Division of Fish, Game, and Wildlife.
Pro;ect No. W-58-R.S, Job II-A. 14 p.

Windom, H.L. 1977. Abihty of Sah Marshes to Remove
Nutrients and Heavy Metals t'rom Dredged Material
Disposal Area EfJluents. U S Army En gineers, Water-
ways Experiment Station. Technicai ReportD-77 -37 .
Vlcksburg, MS.

Woodhouse,  W.W.,  E.D.  Seneca,  and S.W. Broome.
197 6. Propagation and Use oJ Spartina alterntJlora for
Shoreline Erosion Abatement. U.S. Army Coastal
Engineering Research Center. Technical Report 76-
2 .

Wolman,W.G. and L.B. Leopold. 1957 . Riyer Floodplains.
Some Obseryations onTheir Formation. U.S. Geologr-
ro l  ( , rn 'p. ,  Prnfac. i ln2l  Paper 282-C. WashingtOn,

D . C .

80



CHAPTER 8.

Connecticut Wetlands Trends

Introduction

Although consen'a[ion-minded government agen-
cies, private groups, and individuals have long recognized
the importance of  wet lands to f ish and wi ld l i fe ,
Connecticut's wetlands have been largely viewed as land
best sulted lor conversion to other uses such as agricul-
ture, 1andfi1ls, industrial sites, and residential housing
Many of these consumptive uses result in physical de-
struction of wetlands and the losses of the environmental
benefits and consen'ation values that they naturally pro-
vide. Other uses alter the character or quality of a wetland
but do not destroy al1 of its natural values. For example,
the diklng and other restrictions of trdal f low of water into
coastal marshes along Long Island Sound has disrupted
their ecology and estuarine productivity, yet these wet-
lands sti11 provide wildlife habitat and other {unctions. ln
addltlon, certain development activit ies may indirectly
lmpact the functional capacity oI wetland areas by vanous
changes in drainage or nutrient input from adjacent sitcs.
The following drscussron addresses factors causing wet-
land change and presents an estlmate of wetland alteration
in Connecticut. For information on natronal wetland
trends, the reader is referred to Wetlonds oJ the Untted
States: Current Status andRecent Trends (Tiner, 1984).

Forces Changing Wetlands

Wetlands are a dynamic environment subjeet to
change by both natural processes and human action.
These forces interact to cause both garns and losses in
wetland acreage, as well as changes in the functional
values of the wetland areas. In general, the overall effect
in Connecticut has been a loss and degradation o[ wet-
1ands. Table 25 outl ines major causes of wetland loss and
desradation in [he state.

Table 25. Major causes of wetland loss and degradation in
Connecticut (adapted from Zinn and Copeland,
1982; Gosselink and Baumann, l9B0).

Human Threats

Direct:

Discharges of materials (e.g.. pestrcides, herbicide s, other
pollutants, nutrient loading from domestrc sewage, urban
runof[, agricultural runoff, and sediments fiom dredging
and f i l l ing, agricultural and other land development) into
waters and wetlands.
Fi l l ing for dredged spoi l  and other sol id disposal, roads
and highways, and commercial, residential, and industnal
development.

3 Dredging and stream channelization for navigation
channels, f lood protection, coastal housing develop
ments, and resen'oir maintenance.
Construction of dikes, dams, Ie vees, and seawalls for
flood control, cranberry production, water supply,
i r r iga t  ion .  rnd  s to rm pro tec t iun .
Drarnage for crop production, t imber production,
and mosquito control.
Flooding wetlands for creating resen'oirs and lakes.
Mining of wetLand soils for sand, gravel, and other
materials.

Indirect:

1. Sediment diversron by dams, deep channels, and
other structures.

2. Hydrologic altcrat ions b1'canals, spoi l  banks, roads,
and other structures.

3. Subsidence due to extraction o[ground rvater.

Natural Threats

L  >uh, idencc  ( rnc ludrng  na tuml  r i se  , ' I  sca  l r r ' , ' l ) .
2. Droughts.
3. Hurricanes and other storms.
4. Erosion.
5. Biot ic ef lects, e.g., muskrat and snow goose "eat-outs

Natural Processes

Natural events influencing wetlands include rising

sea level, coastal subsidence, natural changes in r.egeta-

t ion, natural sedrmentation and erosion, beaver dam

construction, and fire. The rise in sea level (roughly one
foot per century) has the potentlal to both rncrease wet-
land acreage by flooding low-lying uplands and decrease
wetland acreage by permanent rnundatron. Natural suc-

cession and fire typically change the vegetation o[ a

wetland, usually with no nct loss or gatn in wetland

acreage. Deposit ion of water-borne sediments elong
rivers and streams often leads to formation of new wet-

lands, while erosion removes wetlancl acreage. The actrvr-

t ies of beaver create or alter wetlands by damming stream
, . l " . - - - 1 "  T 1 " " "  - . r " . . 1  l n r n e .  e r t  i n  a  l o r i p t r r , r lL l l a l l l l ( l s .  I  l l u 5 .  l l a t U l a l  , - . /  - .  W a ) S  l L )

c r e a t e .  m o d i I y .  o r  d e s t r o ;  w e l  l a n d s .

Human Actions

Human actions har,e a significant impact on wet-
iands. Un[ortunately, many human activi t ies are destruc-

t i ve  to  na tura l  wet lan t ls .  e i ther  by  d i rec t  convers ion  to

agncultural land or to other uses, or indirect ly by degrad-

ing their qual i ty. Key human impacts in Connecticut are

caused by such factors as channeiization for flood control;
f i l l ing for housing, highways, industr ial,  and commercial
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development; deposrt ion of material into sanitarl '  land-

f i l ls; dredgrng for navigation channels, harbors, and ma-

r inas .  res t 'no i r  c t rns t ru .  l ion :  t imhcr  h l r rc t t :  g , r i lunL l -

water extract ion; ancl Various f orms oI\vater pol lut lon ancl

w-aste disposal. A lerv human actions clo, horvever, create

and presen'e wetlancls. Construction of farnt ponds anci

in some cases reservoirs, nray rncrease wetlancl acreage ,

although r,aluable naturai u'et lands ar-rd their associated

functional value s m:r1,be de stroy'e d in the process. Marsh

creation and restoral ion of prevrousl l '  al tered wetlands

can also be bene f icial.  Federal and state f lsh and u' i ldl i fe

agencies have tradit ional l ; '  managed r,"et lands in Con-

necticl l t  to improve their Yalr-re to u'aterfor 'v1 Wetland

protection e fforts, such as federal and state r 'vel land regu-

1ator1'programs, serve tc. he 1]-t  mrrtnt l in and e nhance our

nation's \ \ ,et lancl re sourccs. dcsprte mouniing prcssures tL)

con\.ert them to other uses.

Wetland Trends

Changes in Connecticut s \ \re t lancls can be gcncral l l

d i r  i d c d  l n t ' ,  t \ \ ( ) ( : r l C g r r f l C S .  (  I  I  q U r n l i t l t r r t  e h l n g C S :  r n d .

(2) clual i tat ive changes. The former represent actual

increases or decreases in the irmount of rvetlancl,  r 'vhi le the

latter relate to cluality changes. Since fer'v clata exist as to

the hrstoric e xtent of inland r,vetlands tn Connecticut ancl

their losses over t ime, the fol lor 'ving sections rvi l l  l rrgcly

address co:rstal marsh }osses.

Quantitative Changes

While sorne wetlancl5 rre rrcr l tcci h1' rcse rt 'oir and

pond construction, impoundments, and other r 'vate r con-

trol pro1ects, the net ef lect of thesc gzrins is minin-ral due tct

the extensive conversion ofrvetlands lo olher uses. These

rnclude cropland, resicitnt irr l  h(rLlsing. eommcrctal and

rndustr ial development, and highr'va1's

Drainage oI r i .et lands for pasture or crop productron

has altered many of Connectlcut 's we t lands. lvluch of the

agriculturzrl  acLivit) .  is historic, where the land was either

cleared and drainecl to gro\{ '  grass hay, or t i l led and

cult ivated aiter the spring dr1'out. In 1748 the Reverend

Jared Ell iot encouraged the drainage of Connccticut- s

wetlands and the use of muck as [e rt i l ize r in hls Essrl  s on

F i c l d  H r r s h : r n J n .  r n , l  i n  l h c  1 8 8 0 ' s  s r r r n r p  c l r r i n i n g  r v a s

part of the cr-rrr iculum at thc Storrs Agrieultr,rral School.

Although most ol ' the lvetland draining u'as restr icted tcr

small  acreage on fhmil l ' larms, a large area of muck sotl  l" 'as

successfulL1' cirarned to commercial l l '  cult i r ,ate eahbrrgc.

cele r1.,  and onions in the town of Branforcl.  Cranberry and

b l u e b c r q  p r t r d u t t i r r n  \ \ t  r c  s l s l  h r s l , t r i . l r l l )  l m p r r r l ' l n t  i n

Connecticut, honer,e r,  nrrrsl rr l  t l ' rc erenberr; '  bogs rvere

abandoned prior lo 1930 due to problems rvith infesta-

t ions oI Lrlackheadecl f i rer.vorms. Since 1960 niosL other

agriculture in wetlands has been abandoned and these

drained and other cult lvate d wetlands have potenl ial for

rv t ' t l r ln t l  rehah i l i te t  i t rn .  N l rn )  ] rc rc  r rc  r l rcac ly  rc r  c r t tng

natural ly to woodland and whether thel '  n'r l l  become

lbrested wetlands depends on how permanent the drain-

age is and what restorat ion efforts are recluired, i l  an1'.

Fi l l ingrs probrbl l 'Lhe greatest threat to Connecticut 's

\\ 'et lancls. Many municipal i t ies hal 'e encourage d f i l l ing by

zoning rvetlancls for residential,  comme rcial,  or industr ial

developn.rent. Although proposals for r'vetland encroach-

ment ha\re accelerateci throughoul the state, f t l l ing is not

a new threat. For example, in the late 1800s, large tracts

of coastal marsh in Neu, Have n and Fair l leld countics rvcre

drained and f i l led for industnal and residential dcvr 'krp-

me nr stamford, Norwalk, Falrf ie ld, Bridgeport,  Stratford,

and Ner.r.  Haven al1 lost substantial t iclal marsh acreage

pr io r  to  the  1950s As  recent ly  as  1956 the  s ta te  o f

Connect icu t  au lhor ized  f i l l rng  o l  t ida l  rve t l i rnc ls  in

Sherwoocl Island State Park r'vith dre clged sand and gnve 1

to stockpi le aggregate for the construction of the Con-

necticut Thruwa;. ancl to e rcetr:  J l trrkrng l tr t  (Darl ing,

1961). Other coastal areas rvith considerable inclustr ial

and commercial encroachment inclucle t idal marshes in

the Stratford Great Meador.vs and Great Creek Marshes in

Silver Sands State Park, and t idal f lzrts in Ner'v Haven

Harbor  f  o r  the  cons t ruc t ion  o f  I -95 .

Inland, the f i l l ing of r.vetlands has accelerated as n'e1l.

I t  has been estrmated thal even with a strong inland

$'et land regulatory program, i ,200 to I ,500 acres of

inland u'et land continue to be f i l led each year (Counci l

Environmenral Quali ty, 1986) Although most inlancl

wetlancl f i l l ing occurs on a small  scale , the large number

o[ minor driver,vay crossings and residentral house en-

croachments permitted on an annual basis result in sub-

stantial rvel land losses. In some cases large acreages of

inland vu,eLland have bee n filled and,/or diked for inclustrial

and comme rcial development, such as on lhe Connce treut

River f lood plain in Hartford and East Hartford, the East

Have n Industrial Park, the Laure I Lake rnarshes in Manches-

l c r  r n r l  m r n \  r r l h ( . r c  I n  r C . C n t  t t m t ' s  t h e  C t r n n c t t l r ' U t

DeparLment of Transportatron has also been responsible

for I ' i l l ing substanl ial acreage of inland wetland in highway

r  r ) r r i r l r r r s  r n r ' l r r r l i n o  t h e  H r r c k a n u m  R i v e r  f l , ' , ' d  n l a i n  i n. , , . . * . ' . , , 5 . " 1 , . * . ' . , . .

Manchester and Vernon for I-84, r 'ar ious $'et lands be-

tr,veen Waterbury and Winsted for Route 8, and in New

Britain, Newington, and Berl in for Route 72. Signif icant

r,vetland losses and./or frzrgmentation have been part ial ly '

responsible for escalat ing f lood damages throughout the

more clel 'eloped port ions of Connecticr.rt  (Figure 41).

With a substantial increase in development act ivrt) '  i rnd

land valr-res throughout Connecticut, impacts to inland

$'et lands are not 1ike1y' to ciecrease in the near tuture .

One mit igating factor to u'et lancl loss along highrvay

corridors is the creation of "art i f ical" rvetlands as required

h ;  l c d c r u l  r g c n t i e s  l n r  l h c  n ( )  n c l  l , r s s  p r r l i c )  t r l  t h e

Fcdcral grrvernrncnt. Although attempts at wetland cre-
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Figure 41.  lncrei rsecl  urban developmenl  o l  rvet lands heightened f lood damages,  especia l l f  in  south centra l  ( -onnect ic t t t  (phot t r

c i r c a . 1 9 8 0 ) .
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at ion have largel l 'been unsuccessful,  rvetlands have been

crealed as compensation for loss clue to road construction

along the Central Connecticut Expre ssway, Route 7, I-91,

and othe r federal ly f inanced hrghway prqects. Curre nt l) ' ,

the feasrbilitl' and success of these created wetlands and

guidelines for future r'vetland creations is under study b1'

a team of researchers at the University of Conneetteul

(Le for ,  e l  c l . ,  1990) .

Other signif icant adverse chrect impacts on lvetlands

include resen'oir and recreational lake construction, and

channe I dre dging and associate d matenal disposal. Man-

made lakes, ponds, and resen'oirs throughout the state

have been created from r.vetlands and adjacent upland.

Qualitative Changes

Quali tat ive changes are often rnore subl le and more

dif l icult  to detect at f i rst glance than the effects o{ { i1hng,

drainage , and impoundment. These quali ty-related ac-

t ions rnclude logging operations, direct (point source)

discharge s of industr ial vu'astes and municipal seu'agc. and

indirect (non-point sources) discharges such as urban and

agricultural runoff.

I  o o p j n r '  ( ) l r c r ; l l i ( ) n r  i n  l o r c s t c d  r r e t l l n t l s  I f l  C r r f l h r ' t l t -- -  b b " b

cut ma)r alter the character or planl composit iot-r of u'et-

lands so used. Historical l l , ,  ALlantic u'hite cedar swamps

lvere widespread in southe aste rn Connecticut buL logging

practiees hrve rcdueed rnanl '  ol  the cedar swamps to

sparse stands. ln other areas r 'vhere cedar has been

selectivcl; '  eut, thcse cvcrgreen s\\ramps have changed to

hr rd r io , rd  s tands .  mr in l ;  red  rn r1 , l , '  s \ \e lnps

Water pol lut ion ancl cl isposal oI hazardous and othe r

r,vaste s have degraded u'etlancls and \vale rcourse s. Urbar.r-

izat lon has incre ased sediment:rtron and nutr ient leve ls in

slreams, the reby af le ct ing r 've t lands ancl aquaLic plants and

anlmals as well  as \\ 'ater c1r-ral i t l ' .  In numerous instances,

l e s .  d c r i m l r l c  n l r n t r  l i k t  t r r n l l l l r r f l  r t t ' r l  l n d  n t t r n l . '-  "  l . '  t  '

loosestr i fe, have invade cl urban we t lancls replacing nrrt ivc

specres.

Coastal Wetland Losses

Coastal lve t land losses u crc trcure ndous prior Lo the

passal le o1'the Tidal Wetlands Act of 1969, whreh pr..-

v ider l  s r r , rnp  . r )n t r t r l  , r l ' the  uses  o f  t i c la l  wet lands .  A l

though most of the state's remaining t idal marshcs ere in

Middlesex, Ner.r,  Haven, and New Londot-t counlies,

Wil l ianrs



Fairfield County once possessed vast acreage of t idal
marsh (Table 26). These wetlands were probably the first
of the coastal wetlands to be fr1led due to their ne arness tc')
the New York City metropolitan area, their proximity tcr
harbor waters, and the relative ease of filling them for
development (Figure a2). By 1965 it has been estimated
that approximately 50 percent of pre-settlement tidal
wetlands had been fille d or drained (Goodwin and Nierlng,
1966) tn the 1 l - ; 'ear  per iod I rom 1954 to 1965,2,779
acres of t idal marshwere lost, a l3 percent reductron from
rhe lQ54 acrplop /G,r,rd1y1n and Niering, 1966) As
prev ious l l  s ta ted .  dur ing  th is  per iod  lhe  la rges t  losse :

occured in Fairf ield County (923 acres, 45 percent) and

the smallest in New London County (95 acres, 3 percent),

corresponding to historic losses greatest with close prox-

imityto NewYork City. Currentl ; ' .  the TrdalWetlandsAct

of 1969 and the Coastal Area Management Act of 1979

have considerably slowed the filling and drainage of tidal

wetlands, with an annual loss of less than one acre slnce

their enactment. However. coastal intertidal flats have not

received the same protection, u' ' i th tens of acres st i l l

dredged each year. Although t idal wetland laws have been

inacted to "protect" coastal $'et iands, even stronger regu-

lations are necessary to presen'e all remainrng tidal wet-
lands  and mudf la ts  fo r  genera t ions  Lo  come.

Statewide Wetland Losses

Other than for coastal marshes. rel iable lnformarion

on state-wide wetland losses does not exlst.  Althor-rgh rt  is
large11'know'n that substantial inland wetland losses have

and continue to occur. the State of Connecticu[ has never

established a base line to lvhich future losses can be

compare d A recent U 5. Fish and Wildl i fe Sen ice report

to Congress on historical wetland iosses in the U.S.

between the I 790's and the 1980's stated that Connecticut

Table 26. Estimated tidal u,etland acreage in Connecticut from

1BB4 to 1980. These f igures are estimates and
were based upon the consideration of dif ferent

cri teria. Currently, the estimate including al i  t idal

wetlands is 17,500 acres (R. Rozsa, Connectieut

Off ice of Long Island Sound Programs, personal

communrcation).

lost 74 percent of its wetlands (Dah1, 1990). It esrimared
the state's origrnal wetland base at 670,000 acres. Accord-
lng to the National Wetlands Inventory (NWl), the cur-
rent total is about I72,500 acres. The projected loss of
about 400,000 acres seems to be extraordinarily high and,
in our opinion, signifrcantly overestimates the loss. We
sa)' this for a number of reasons. First, the NWI maps
usualll' do not show the driest wetlands, especially those
on gentle slopes or in nonfloodplain positions, since they
are not readily identif ied through aerial photo inLerpreta-
tion. Therefore, many acres of hydric soil series with Aeric
subgroups and Aqulc suborders are not delineated as
wetlands on the NWI maps, even though they may actu-
ally be wetlands. This is purely a l imitation of the NWI
mapping technique, that is, aerial photo lnterpretaLion.
The NWI maps also do not ldentify larmed wetlands,
except  cmnberry bogs.  ln  us ing h;dr ic  so i l  map uni t
acreages to estimate the state's original wetland acrea€le,
there are also l imitations, mainly that hydric soil map units
include minor areas of nonhyric soils and dry or draine d
phase of hydric soils which no longer quali[y as wetlands.
ln other words, simple comparison between acreages of
wetlands on the NWI maps and acreages of hydric soil
map units on soil sun'eys to estimate histoncal wetland
losses has serious shortcomings. In reviewing the draft of
the 1990 report on historical wetland trends, Connccricur
DEP commented that the 74 percent loss figure r,vas
misleading and that a more reasonable estimate ma1' be a
40-50 ncrcenr  los< , r f  l reshwater  \ \e t lands and un to o5' -  ' '  r -
percent loss of coastal wetlands (Douglas Cooper, Con-
necticut DEP, personal communication). We believe that
stateu'ide, Connecticut has probably lost somewhere be-
tween one third and one half of its original wetlands, wlth
urban and coastal areas losing more wetland acreage than
rura l  arers.  Thrs i '  our  best  guess hased on cx is l ing deta
tempered by our obsenations across the state.

Recently the U.S. Fish and Wildlife Sen.iee con-
ducted a wetland trend analysis study in central Connee tr-
cut using aerial photo intreprerarion and selected field
study (Tiner, e t al , 1989). This study compared rhe t 980
NWI results with we tlands dehneated on 1985/86 aerial
photographs, with the ma1or purpose to dclcument wet-
land changes in central Connecticut since Section 404 of
the Clean Water Act came rnto full effect. Although the
1989 study covered only a small portion oI Connecticut,
rt pror,ides the data upon which future comparisons can
be made;Table27 summarizes some oIthe 1989 findings.
Losses between I9B0 and 1985/86 included I 17 acres of
vegetated wetlands whlch were converted to nonwetland
and 28 acres which were made into ponds. In the study
area commercial development and highway/road con-
struction were the most significant causes oI wetland loss
with substantial changes due to golf courses, home con-
struction, and wetland drainage as well. Pond acreage,
however, declined by 24 acres due to sedimentation and,

Date

1BB4
1 9  1 4
r925
1953
1959
I 964
t972
l9B0

22.264
23.360
17.6 i6
l7 ,018
rt.927
14,839
l 3 , 3  r B
12.070

Acreage Source

Shaler (L886)

Goodrvrn and Niering (1966)

Br i t ton  (1926)

Fish and Wildl i fe Sen' ice (1954)

Fish and Wildl i fe Sen' ice (1959)

Fish and Wildl i fe Sen'rce ( l965)

Fish and Wildl i le Sen' ice (1972)
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Tab le27.  Lossesof  vegeta tedwet lands incent ra l  Connect icu tbe tween 1980and l985/86(T inere tc l . ,  1989)

Wetland Type

Palustrine
Eme rgent
Wetlands

Palustr ine
Forested
Wetlands

Cause of Loss

Pond Construction
Highw'a1's/Roads
Drainage b1, Drtching
Housing
Unknown
I - ) r r i n e o . '  h r '  ( ) n e n r n o' /  . - r _  " b

Condenrned Dams
Il,lining
Agriculture

Subtotal

RecreationaI Facrhties
Pond Construction
Commercial Development
Housing
Highlval's/Roacls
Unknou'n
C)ther

Subtotal

Wetland Type

Palustrine
Scrub-Shrub
Wetlancls

Estuarine
F m e  r q e n l- _  - _ - - _ _ '
Wetlands

Total

Cause of Loss

Commercial Development
Recreational Faci l i t ies
f ) r r r n  r o n  h v  l - ) n e n r n o

Condemned Darns
T ) n i n a u . . h v  l ) i l ,  h i n o" '_ " '_ -_  - /  "  __  " " -
Mining
Highlvays
Pond Constructron
Industr ial Development

Subtotal

Housing

Acres Lost Acres Lost

I 2
5

4
I

l .5
l 1
I O
7
6
5

l l

l l

9

7
7
4
4

l
3
l
2
2
2

3)

145

53

#r
&&,,xxs

" ..,.-1 '""' lgw$&.,,:i, -.: ' 9irr;;;iW.g lq

&'r@''$eW@

: * " *** '$** ' '

{m*"

Mehrhoff

Figure 42. Prior to the 1970's, manl,estuarine u'et lands lvere f i l led for residential and commercral development.
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presumabl), a conve rsion t(r ctncrgcnl .rnd scrub-shrult

wetlands.

Future Outlook

While sr-rbstantial rvetland losses have occurred, u'et-

lands remain abundant in the more rural parts o{ Con-

nectlcut. This nray'be re lated to the fact that populat ion

gror,r, th has focr,rsed pnmarih in Hartford, Fair[ le1d, and

Nerv Haven Counties. Tl 'r is grorvth pattern has le f t  r .r .et-

lands in other parts of the state in a relat ivel; '  undisturbed

stale.

The re is no re Llson to be lie ve , hor'veve r, that Lhe f illing

and other encroachrnent on ir-r land $'et lands r 'vi l l  nol

continl le at i ts present rate . I i  the estimate of 1.200 Lo

1,500 acres per ) 'ear of u'et land cncroachment in Con

necticut rs correct, this represents a 3 to 5 percent loss each

year. At this rate most inland u,et lands in Connecticut rvi l l

be negatively' in-rpacted r i ' i thin the next 25 ) 'ears.

Five prograrns have been enacted by' Iederal and stale

governments lvhich can slorv this degradation:

l)  The identi f icat ion of wetlands of cr i trcal concern.;

2) The more acl ive rolc of thc federal grrr crnment in

r i c t l : r n d  r n d  r , r l t c r  q u l l i t ;  l ) r ( , l L ( t i ( ) n .
3) Recent state legislat ive ame ndme nts r 'vhich f urthur

stre ngthen Conne ct icut 's con'rpre hensi l 'e freshwa-

t c r  \ \  c t l e n d s  l a \ \  s ;

4) The more active role of the ConnecticLrt DEP in

slrpport ing town u'et land protection ef lorts;

5) Lrnd rrcqnisitr trn el lorts ol the DEP ancl private

conservation groups.

Thrse nr,rprams arr: cl iscussed in more detai l  in the

folLon' ing chapte r

I t  is l ikel l '  that r,r 'ater clual i ty '  problcms lvi l l  conl inue

to aft 'e ct the state 
's 

remaining r 've t lancls. Although control

of pornt sources of u'ater pol lut ion, such as rnclustr ial

eff luer-rts and municipal rvastcu,ater treatment plants, rs

impror, ing the clual i t l '  of m:rny' of Connecticut 's \ \ '3tcr-

r r)rrrs( 's rrrbln anrl  ;rsr icultural runoff conl inues to cle-

grade vu'ater qual i t ; ' .  Soi l  erosion f lon-r upland clevelop

ment causes sedimentation ancl rvate r qual i t l '  problems

for streams ancl adjace nt wetlancis (Figure 43), a probler-n

which could be mit igated by' cstrhl ishing a hu[{er zone

,., 
u?;,.;1r,_

DEP-ln land Water Resourccs

. a

Figure 43. \1anr'  {reshu'ater u'el lancis remain vulnerable to developnrent pressures

8b



a r o u n d  \ \  c l l 3 n d s  r n d  i r n p ) c m .  n l l n g : p \ ' \ ' i I i r '  L  r (  ) s i ( ) n  L ( ) n

trol measures on active construcl ion sites. In the Nen,

Je rse 1. Pine lancls, Roman and C,ood ( 1983) l-rave propose d

a bufle r zone de l ine at ion mode I to accomplish this ancl the
h ' , [ [ " .  - ^ . , .  , , \ n , , ' n l  h r r  l r , . , . n  i n r  r r r n r r r : ] t r ' d  i n t , r  N e t t

Jerscy frcsh*' l tcr \ \ 'ct lancls prr)tect ion legislat ior-r.  fhe

fulure of Connecticut 's remaining wetlands coulc1 l le

substantial)y'  rmprovecl b; '  Lhe e sL.rhhshtncnt rr{ a sirni lar

buffer zone .
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CHAPTER 9.

Wetland Protection

Introduction

A variety o1 technrques are avai lable to protect our
remaining wetlands, rncluding str ict implemenration of
land - use rcgu lat i trns. d i  rect ecqu isi  t  ion . consen el i  on ease-
ments, tax incentives, and pubhc education. Kusler
(1983) describes these technrques in great detal l  in Our
National Wetland Heritage - A Protection Guidebooh. Op-
portunities also exlst lbr private inrtiatives by individual
landowners, groups, and corporations to help in consen'-
ing  wet lands .  Pr rva lc  ( )p t ion5 io r  land  prcscnar  ion  are
rev iewed by  Rusmore  e t  a l . ,  (1982) .

Wetland Regulations

Several lederal and state laws regulate cer[ain uses of
many Connecticut wetlands The more signil icant ones
include the River and Harbor Act of 1899 and the Clean
Water Act of 1977 at the federal ler, 'el, and the state Trdal
Wetlands Act of 1969, the Inland Werlands and Warer-
courses Act of 1972, and the Coastal Management Act of
1979. Also, the placement of strucrures along rivers and
streams, and the erection of structures and placement of
{i l l  in t idal, coastal, and navigable warers, have been
regulated since 1963. In addition, Executir,e order 11990
- "Protet t i t rn  o l  Wct lands -  requi res fedeml agcncies to
develop guidelines to minimize destruction and degrada-
tion of wetlands and to presenre and enhance wetland
values. Key points oI these and othe r lau's are outl ined in
Table 28.

The foundations of federal wetland regulation are
Section 10 of the Rivers and Harbors Act of 1899 and
Section 404 of the Clean Water Acr. Enacred in 1972 as
part of the Federal Water Pollurion Control Act and
amended during reauthorization of the Clean WarerAct oI
1977, Section 404 regulates the discharge of dredged or
fi l l  material into the waters of the Unired States, including
wetlands. The goal of the Clean Water Act (CWA) is to
"restore and maintain the chemical, physical and brologr-
cal integrity o[ the Nation's \r 'arers." The Section 404
program helps achieve these goals by preventing signrfi-
cant or unnecessary losses ofu'etlands and other sensitive
aquatic areas. B;, the late 1970s and early 1980s, several
important court decisions and an impror.ed understand-
rng of wetland valr-res mandated an enhanced role for
Sce t  i on  404  i n  nc t l anL l  p ro tec t i ( ) n .

Many' eonstruction activitres in the waters of the
United States inl.olve some discharge of dredged or f i l l

material and thus require a Se ction 404 permit. Construc-
tion of marinas, highways, residential and indusrrial de-
r.elopme nts, dams and bulkheads, and stream relocations
[a11 under the pun,iew of the program. "Waters o[ rhe
United States" reach to the farthesr extent pcrn.rissible
under the Commerce Clause of the Constitution and
includes rivers, lakes, streams, ponds, and we tlands (e.g.,
swamps.  marshcs.  s loughs.  hogs.  and fens)

Section 404 regulates the discharge of dredged or f i l i
material lrom a point source into waters of the United
Strtes. Therefbre, three main elements must be present to
establish Section 404 jurisdiction: (1) the actn'rr; '  in
question must involve a discharge of dredged or lill
material; (2) the discharge must be from a point source;
and, (3) this discharge must occur in waters of the United
States. In many cases determining jurisdiction is srraighr-
folward, but in some circumstances, diff iculties in deltn-
eating the l imit of waters of the U.S, or uncerraint; 'about
u,'hether a particular actlvity invoives a discharge of dredged
or fi l l  material, complicate the task.

The U.S. Environmenral Prorection Agency (EPA)
and the U.S. Army Corps of Engineers (Corps) share
program responsibil i t ies under Section 404. Thc Corps
administers the program on a day-to-day basis and issues
or denies permits. EPA developed rhe Section 404(bXl)
guidelines, in conjunction with rhe Corps. These regula-
tions must be applied by the Corps in evaluaring permit
applications. ln additron, the Corps has its own prrmit
regulations which are used to review pro1ects. Further-
more, EPA has authority under Section 404(c) ro "\,ero"

Corps-issue d permits based on a determination of "unac-

ceptable adr.erse impacts" to certarn enr.' lronmental re-
sources. Congress also assigned EPA the responsibil i ty for
approving assumption oI the program by qualif ied states.
Both EPA and the Corps have authority ro enfclrce against
unauthorized discharges and violations of permit condi-
tions.

Section 40,1 contains certain l imrted exemprions.
The CWA exempts normal farming, ranching, and silvi-
cultural activit ies that are part of an esrablished operarion
from the requirement to obtain a Section 404 permit, as
long as they do not bring wetlands into a nerv use w,here
the l low of the water would be impaired or the reach
reduced. Congress exempted normal ongoing agricul-
tural and silvicultural activities such as plowing and
han.esting of crops or t imber, and certain types of marn-
tenance actir. it ies. Hower.er. Congress n.as eareful not to
exempt discharges associated with activit ies causing ma-
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. ;or disruptions ol u.et lands or other aquatic resources
(e.g., clearing, diking, and ler.el ing a forestecl u'e t land lor

cranberry production).

Sec t ion  404(1) (2 )  p rov ides  tha t  
' ' an1 '  

d isehr rgc

incidential" to one of the activi t ies l isted in Section 404(1)( 1)

that r.srr lrs in a r 'h;rnr ' t-  rn use oIthe lvatels of the Unitecl

States, and r 'vhich impairs the f low or re duce s the re ach o[

waters of the United Statcs rcqurres r pcrmrt. Thr-rs,

discharges f ion.r act ivrt ies cxcnrptcd hy Scction 404(lXl )
can be "recaptured" by Section 404(l l(2) and become

sublect tr) permll requirements.

Over the last several ) 'crrs the iedereL rgcncies and

cour[s have narrowll '  construecl the Section 404(l)(1)

exen.rnt i()n ln severrr l  recent cases the courts {ouncl that

the farming activi t ies either were not part of an e stabhshe d

operatlon or that the;,rvere a ne\v use that "reduced the

rerch  o I thc  wct l rnc ls  in  qucs l i ( )n .  Asr r  rcs t r l t  thc  a r ' t i v i r t cs

eitherwe re found lo be nt t  e xe mpt undcr Scction 404(lX I )
or the)' \\''ere "recapturecl" b;' Section 404(fX2) and re
cr r i rcd  ( r -c t  ion  . l t l - {  n , ' rm i ts .. .  , ' ,  r ' , '

The Corps of Engineers issues either individual or

general permits. Indivicl-ral permits are processed upon

rece ipt of a complete permrt appl icatron and are subjee t trr

publ ic notice and comments on the proposed work. A

number ol boi lerplate condit ions normally apply to al l
n e r m i r q  \ n e c i a l  c o n r l i t i  -  * ^  ^ r  '  L '  r -  t " - l g c l  f l r r  a
F / L l t l l t r J ,  J l , r \ t d l  \ u l t r t l L l ( ' l l >  l l l a )  d l > \ '  l , E  l l l l l u l

specif ic act ivi t) ' .  Nationwide, generai perrnits are grantcd

for a number of act ivi t ics thrt thc Ctrrps bel icves har,e

minimal indir.idual and cumr-rlative adr.'erse enl'ironrncn-

ta1 elfe cts. The Distr ict or Division Enginee r ol ' the Ctrrps

ma;'also issue general permits cal lecl "regional permrts"

w l lh in  e  par t i r 'u l r r  gcogmphic  r re r .  Th i :  rcg ion  mr ;

cn(  ( ) lnpas i  a  rv r tc rshcd dr l in ; tg ,  e rc l l .  e  s te lc .  o r  an  cn t i re

Corps Division. Reglonal permits m:ry be condrt ioned tcr

require a case-by-case report inl l  and acknowlcdgment
< \ / < t A m  F , r r  a i r n n o , ' i r r ' r r,rt, a statc program general pern.rit
is crrrrcnrlv in e lft, t r.vith information availab]e lrom the
New England District of the Corps in Waltham, Massa-
chusetts.

The U.S Fish and \\ ' l ldl ife Senice (FWS), the Na-
tional Marine Frsheries Sen'ice (NMFS), and the leading
strtc apen.\' resn(rnsihle for l lsh and n'rldhfe resources
p1a;' important roles rn the Section 404 process. The Fish
and Wildlife Coorchnation Act requires thaL thc Corps
consults ri ' i th these agencies r"'henever an applicant seeks
a Scct i ( )n -1t ) -1 pcrmrt  In  rcv i , 'w ing Se. l  i t rn  404 permi ts
these agencres recommend measures to protect f ish ancl
wrldlife resources. ln adclit ion to implementing lherr orvn
progrilms. statcs harc the authority through Section 401
of tl-re Clean Water Act to lssue, condition, ri aive or denl'
water quahn'ce rtif ication [or federa] permits and license s.
No Section 404 permit ma; bc rssued unless the state
grants or u,'aive s Se ction 401 ce rtif ication. An;'conditlons

which the state make s as part of a Sectron 40l cert i f icat ion

musL be inclucled in the Section 404 permit.  State

in \ ' ( ) l \ ' (  l l l an l  ln  lh (  l ) ( 'nn t l  I r ( )g r : lm,  h , , , , ,q  g1gt .  g r )C5 hC-

yond Sect ron  401.  For  cx i rn rp lc .  the  F ish  end Wr lc l l i fe

Coordination Act requires that the Curps consults r" ' i th

state f lsh and lvi ldl i fe deprrr lnrcn[s, rrs ucl l  as FWS and

NMFS. The Corps must glve "ful l  consiclerat ion" to the

views of states and rninirnrzing potential project-related

impacts to I ish and u' i ldl i le resoLlrces. In addit ior.r,  Lhe

Coastal Zone Management Act requircs th21t the Crrrps

rece ir,es a consiste ncl 'de te rmination lrom the state coast: i l

zone management program be fore issuing some pcrnrrts.

Currentl l ' ,  the Section 404 ReguLatory Program in

Connecticul is more active and controve rsial than be fore .

Although the re is st i l l  interest rn the regulat ion of coastal

clevelopment and harbor management plannir-rg, greater

emphasis is now placecl on inlancl u,et land development.

Unless rn appLeant rs eertain that the proposecl welland

Jc t i \  i t )  t lua l i [ ie t  [o t '  e  " t t r t t ion t  i t l t  | i  1 - t1111 .  th t  (  r r rPS

re qurres a rer ' leu'oIal l  appl icat ions rn Conne ct icut, as r 'r ,el l

as a Section 404 permit for the prol.rosecl act ivi t) '  In

addit ion, the Corps may re quire or propose alte rnativc usc

and,/or compensation lor ce rtain prolects. Presentl l '  the
FPA is r ' trndrrt t inr. '  'Advanced Identi f icat ion of Sites" in

certain parts of New Englancl t tr  dctcrminc guideLine

standards [orwe t lands of e trne crl .  Thcsc ehargcs. couple d

w i t h  a  m , r r c  a e t i \ t :  i n t c r a B C n i )  r L v i c w .  h r v c  t t r c n g t h c n c d

fede ral regr-r lat ion ove r Connecticut 's rvetlands.

State laws hurve general ly r.r 'orkecl rvcl l  to protcct

\\ ,et lands in certain :rreas of the state, especial ly in t idal

waters. Since i ts passage rn 1969 the Tidal Wetlands Act

has reduced cumulative losses of t iclal rvetlands from

about 6,000 acres to less than 20 (Ron Rozsa, Connecticut

Off ice of Long Island Sound Prograr-ns, pe rsonal corrmu-

n i ( J l l o n ) .  I  h c  C o r r . t r l  I \ l e n e g c r n c n t  A r  I  t r l  l  g T Q  r c q u r r e .
i  r r ' \  i r ' \ \  , r l  t h ,  i n r r ] r ,  l >  t r '  $ c t l l n d s  i r r  t h e  t l e . r p n r t c , l

coaslal zone to dete rminc "edr-crsc rnrpee ts" arcl to "pre -

se n,e and enhance coastal re sol lrce s." lnclucle cl in this Act

are t idal and sr,rbt idal habitats ancl uplancl areas such as

dunes, blul ls, and escarpments u'rthrn the coastal zone .

Areas r 'vi thin lhe coastal zone are sean'arcl of the contour

e ler.at ion of the 100 ye ar t ie que ne I '  t lood zLrnc. Lrr a I ,000

foot l inear setback measurccl fronr eithe r the n-re rrn hrgh

$'ater mark in coastal w:l ters or the inlanci boundarl '  of

t idal r,r 'et lands.

Freshu,ater, nontidal r 'vet lancls in Connecticut erc

rcsulatccl thrt lu! 'h tht:  I972 lnland Wetlands ancl Watcr-' ' b "  * .  ' ' "  _  . ^ b

course s Act. This act re t l l l r i tcs al l  ercrs rn thc statc wlt lr

poorl l '  c lrarnecl,  r 'e n'  poorly, drained, al lr-rvial,  and f lood

p l r r i n  s , , r l s .  r r n t l  r r ] l  s t . r n d i n g  r r t  f l t r u  i t t ! ,  l r r r d i t  >  , t f  u  l t c r .

both nalr-rral ancl artrhcial,  as r,r 'el l  as swamps, marshes,

and bogs. The lau, was clesigncd to prohibit  r ,r ' i thont a

permit al l  act ivl t ies that af lcct inland r.vetlands and r i 'ater-

courses and the clual i ty '  and quanti t l '  o{ both ground and



Tab le28.  Summary ,o f  p r i tner l  lederu l  rndsraLchwsre la t rng to \ \ 'e t landpro tec t ion inConnect tcu t

Name of Law

Rive rs and Harbor

Ac t  o l  1899
(Sect ion l0)

Clean Water Act

Ac t  o f  1977
(Sect ion 404)

Act Regulat ing
Dredging and the
Erection of Slructures
and the Placement ol
Fi l l  in Ticial,  Coastal,
or Navigable Waters
(  1963)

Act Establishing
Stream Channel
Encroachment Lines
(  I  e63)

Tidal Wetlancls Act
o f  1969

Administering
Agency

U.S Arml 'Corps  o f
Engrneers

U.S Arm; 'Corps  o l
Engineers under their
regulatrons and 404(b)( l)
g u i d c l i n t  -  J ,  1 s l , ' p s d  h r  t h r
U.S. Environmentai
Protection Agency

a  l , n n , - . r r . r r r  f ) e n r r t m o n l" ' t  _ " " ' _ " '

ol  Envrronmental  Protect ion

Type of
Wetlands
Regulated

-f 
idal r'''etlands belovn' the

mean hrgh rvater mark.

Wetlands thirt are
contiguous to al l  waters
of the U S.

Tidal.  coastal,  or navrgable
\\'aters \\'ater\\'ard ol high
ticle l ine.

Regulated Activities

St  ruc tu rc  Jnd, / , ) r  \ \ , , rk  rn  r r r  a [ [c r  t  ing
navrgable waters of the U.S. including
dredging and f i l l ing.

Drscharge of clreclged or l i l l  material.

Drcdg rng  o r  (  r (  \ ' 1  1 ( rn , , f  s t  r u ! t u r r ' 5 .  l ) l J (  (  -

ment of  f i l l .  and obstruct ion or  encroach-

ment ancVor rncidentra l  rvork.

Inland \\tetlancls ancl
Wate rcourses Act of
t972

Connecticut Department
ol [nr- ironmental Protectron,
r'r,ith local regulation
recl.rrred b1'each of the I69
munrcrpal i tres in
Connecticut

Connect icut  Department

of  Environmental  Protect ion

r  
- , r n n o r r  

i r r  r r  I - ) , ' n r r t m n r r t

of Environmental  Protect ion

All Wetlancls *'ithin the
designated encroachment
l ine s.

. \ l l  ' r l r n r l  i n , - l r r r l i n . '  < r r h' . ' .  ' * _ . '  ' b  - * "

n r r r o e d  l r n d  r  . n < i s l n r r' . - _  b ' "  * " . '  - _  " ' ' - _  " 5

of an1' sorl tl pe designated
as poorl;'-drained, r-er1'
. ^ _ -  - - r .  l - - . - ^ . t  ^ i l , , . , , ^ t
[ r u L r r  r )  - u r J L L L l t r ,  J r r u \  r J r

or floodplain b1, the
Natronal Cooperative
Sun ev  o f  the  (U.S.D.A. )

Soil  Consen'at ion Sen' ice"
ancl "r ivers, streams,
brooks, rvatenval's, lakes.
poncls, marshes, swamps.
bogs. and al l  other bodies
o f  wate  r " .

Al l  act iv i t res inc luding excavat ion and I l l -

l i n g .  e r e . t t o n  r r [  - l t u L  l U l c > .  . r n . l  r n 1

obstructron.

D ru rn rng  d r cdu . i ng .  (  x c . r \  J t r on .  dump i11g .

and l i l l ing,  ancl  the erect ion ol  s t ructures,

t 1  r r r  r ng ,  r f  p i l  i  ngs .  . t n1J , , 1 r1  ; 11 ,  1  1 ,  11 .15

R c m , ' r r l  [ , ' r  c l c p , ' t t l t , t n  ( r I  n ] a l c r l a l .  ( , l  i l n )
obstruction, construction, alterat ion, or
pol lut ion o{ wetlands or watercourses.
S t x l r  p c r c c n t  , ' l  C o n n r .  l r r ' u l  m u n l t l p J l
wetland commissions also regulate certatn
activi t ies within designated buffer areas
ranging fronr 25 to 100 feet from the
we tland or wate rcourse boundarl'.

90



Exemptions

None speci l ied

Normzrl Farming, si lviculture, ancl ranchrng rct ivi t ies
(including minor clrainage); mzrintenance ol exist ing
structures; cL)nstruction or mainle nance of farm poncls
or irrigation ditches, constnlction oI ten-rporary'
sedimentatron basrns, construction or nlaintenance ot
farm roads, fbrestrl roads, or temporary mining roads
(1"' i thin certain speclf lcir t ions).

The establ ishment, operation and maintenance ol
stream gaugrng stat ions in inVestigations ol ' \vater
resources in cooper2lt ion r i i th the U.S. Cieological Sun'e1'

Agriculture or larming including bui icl ing of lences None

N' losclur to contro l  actn ' i t ies b1'  the Conne ct icut  Dept.

of  Heal th Sen'rces,  consen'at ion acl iv i t ies bv Connect tcuL

Department of  Environmental  Protect ion,  construct ion

and maintenance oI  a ids to navigat ton,  and emergencl '

decrees o{  munrcipal  heal th of l icers i rc t ing to protect

publ ic  heal th.

Grazing.  farming,  nurse r ies,  gardentng and hanest  o l

crops. and fzrrm poncls 3 acres or Less, essenlial to

larming act iv i t ies.

Comments

lu\ '  22,  1982 Regular ions.  U.S.  Frsh ancl  Wi ld l i fe Sen' ice ancl  State

Wi ld l ik '  Agencl '  re vrer . r '  pcrmit  appl icat ions l i r r  cnvironrnental

impacts b l  author i t l '  o l  F ish and Wi ldhle Coorci inat ion Act .

Ju11'  22,  1982 Regulat ions.  U.S.  Environmcntal  f ) rotcctron Agency'

overs ight ,  U.S.  Fish ancl  Wi ld l i le  Sentce.  ancl  Crunect i r r . r t  \ \ ' i i r l l r fc

Bureau re v ierv propose c l  w'ork lor  e nvi ronmcntal  impacts l t r '

aulhor i t ) '  of  the Fish and Wi ld l i fe Coorci i t ' ta t ion Act .  Pe rmits cannol

bv issued * , i thout  state cert i f icat ion thr t  proposcd c l ischarge meets

state \ \ rater  c lual i t l 's tandarcls.  Inc l iv ic lual  pcrmits are reclu i recl  { r ' r r

speci f ic  u.ork in man) '  \ \ 'e t lands;  regionir l  permits Ior  ccr t r tn

a.r tcgoncs t r t  retn ' i t rcs rn specr l ied geographic i ] reas;  nat ion\ \ ' ic le

pcrmrts I t r r  2 j  spccrht  ar t iv t t ies ancl  for  c l isc i ' rargcs rnto r . r 'e t lancls

above heaclw,aters r ) r  those whrch arc not  part  oI  sur lace t r ibutary

s,vstem Lo intersta le or  navigable \ \ 'a te rs r ) f  U.S.  State takeover o l

permrt  program is encouragecl .  Ncr 'v  rcgui : r t ions vr 'cre issuecl  in

Oc tobe r ,  1984 .

None .

Coastal  \ , {anagement AcL of  I979 rcclurrccl  revierv o l  proposccl

impacts to u 'et lands in g|rg 6 lcs ignetcd coestr l  :onc to c lctcrrn ine

adr,erse inrpacts and to presen'e and enhance coastal  rcsources.

including inter t idal  ancl  subt idal  habi tats ancl  uplancl  arcas such as

ciunes,  b lu l ' ls ,  ancl  escarpments,  seawarcL ol  the contour c levat ion of '

the 100 1 'ear l inear foot  setback measurecl  1 ' rom mean highr iatcr  mark

or the rn land bounclar l  o l  t idal  u,ct lancls.

Julr ,  1 ,  l987 Amenclments.  \ ' { r jor  rcv is ions includccl  r  t tghtcnrng

up ol  e xempt ions,  especral l l '  rgr icul ture a re qu. i re ment {o l  u c ighing

of  a l te rnat ives,  a c lanl icatron of  the Str te De partmcnt o l '

Enr. r ronmental  Prote ct ions oversrgl ' r t  ancl  inte n 'e nt ion por. le rs,  and a

provis ion lor  technical  assrstance rnd eclucat ion lor  local

commissronrs.  In aclc l i t ion,  the ame nclments provided each iocaL

commission the autht l r i t l ' to  c lcn; 'a pcrmrt  i l  a " rcasonable ancl

p r u c l e n L  l l t c r n r t i V c  .  x i > l >  l o r  t h ,  1 t r , ' p . t ' ,  t l  J \ ' l t \  l l \ .



surlece \\ '3tcr. E\. impirs ol regr-r lated activi t les inclucle

l i l l r n g  , l r , r l g r n g .  l r 1 1 1 l 1 l i p g  , ' h . l  n t ,  l i n q .  r n t l  p , ' l l u t r n g

For  some ac i i v i t l cs ,  the  DEP has  so lc  regu la to r l '  r c :p t rns i -

brl i tres: ( l )  the crrnstr l lct iolr i lnci rrocl i f icat ion of rnv clam;
(2)  cons t ruc t ion  ac t iv r t i cs  o r  the  pLacement  o f  f r l l  i n

estabhshed sLream chrrnnel encroachnrent l ines. ( l)  the

diversion ol r l 'aLer for publ ic or ciomesLic use , (4) cl is-

charges lnLo \\ 'aters ol thc statc. ar-rcl (5) al l  st:r te ini t iatecl

P r ( \ ] r r l r  : u r ' h  l t :  h r g l l r r ' , t r  \ ( , l l 5 l r u L l i ( r \

- fhc 
inlancl \ \ 'ct lancls ancl Watercourses Act u-as

srgn i f i can t ly 'anrcnc lcd  in .Ju lv  l c )87 .  Desp i te  the  fac t  tha t

the Act r i  as orLgrnal l t-u'r i t te n r 'r ' i th the intcnt of 'prese rv

ing irncl protcct lng' Conncct icut s w e t lancls, losscs utrnt in-

uecl Lo occur at an alarming rate . N14or rcvisions ir-rcLr-rde

tightening Llp on e xeml)trrrns, cspccial l l ' lor agncr-r l tr-Lre . a

reclurrcmcnL lOr thc analYsts (rI  Jlk-rnrl t l \ ' rs |r j trr  tcl  the

issuance o f  a  pcrnr i t ,  a  chr i l i ca t ion  o{ 'DEP's  ovcrs igh t  anc l

inlen'ention powers, rnd provtsions lor technrcal assis-

tance and e chrclt t ion for local comtnissione rs Although i t

could bc arguecl that thcse anrenclnrents clo not go lar

enough in "prcscning and protecLrng" Lhe state's \ \ :ct

lands, this ncr, l ' le gislat ion has rnacle i t  cle ar that e ach loc:r l

commission l-ras thc authorit l ' to dcn; ' i r  pe rmiL i f  a 
" le asible

and prude nt :r l te rnativc" exists for the proposccl prrr jdLt.

Onll ' t ime anci t l -rc courts u' i l l  te st thc e 11e ct ive ne ss of these

amcnclmcnts in reglrcls to rvetlancl protcct ion in Con-

ne ct icr-rt .

Wetland Acquisition

We tl :rncls nrav also be prote cte cl bv cl ire ct acqursrt i trn

or b1' ot l ' rcr tcchniqucs such as consen'at ion casements.

N4an1'n'e tLancls arc ou'nccl by publ ic agcncies or by prir  rr lc

enviror-uncntr i l  organizlt ions, but the nrajori t l '  Jrc pn-

vatel; ' -or ' i ,nccl 
' l  

hc U.S. Fish ancl \ \ ' i ]c l l i fe Scn' ice's Na-

t ional \ \ ' i lc l l i fc Rcfr-rge (NWR) Svstern r ' ias csLablished to

preserve rmportant uaterf ou' l  wetlands at sLrategic Locir-

t ions acmss the ct 'runtry'  Tri . 'o National Wildl i{e Re fngcs

are locirtccl in Conne ct icut. Salt \ ' lcaclorv N\\ 'R (Guil lorci)

and thc Stovart B. NIcKinnl 'N\\-R (Nunr alk ancl N4il torcl).

Althor-rgh nei lher ol these rcfr-rgcs encorr-tpasses muclt

acreage . both cr 'rntain coaslrr l  \ \ 'ct irrncls anci of[-shore is-

lancls important as both nestr lrg ancl feccl ir-rg arcas lor

he  rons .  cgre ts .  shorcbr t ' cLs .  anc [  tc rns  Prese r r t l ; .  the  L ] .S .

Fish ancl Wilci i i [c Scrvicc is conclr-rctu'rg a Southcrn Ncn'

Eng lanc l  Es t r .u r r r ' . ' \ tudv  to  c lc tc r t l inc  a rcas  o l  spcr t f i r

r i i l dh fc  va luc  to  hc lp  idcn t i l l '  poss ib le  ac lc l i t ions  to  the

re fugc svstcnr anrl  lor irr-oicct ion throlrgh othcr tneans.

ln  Cor rncc t icu t  t l r c  S t r r tc  I )E [ '  on  ns  hr  n r i t rc  \ \ ' c t lanc l

acre,lgc than thc lcclcral govcrnmcnt. I ts lvi lcl l i lc l t lenrtgc-

ment arci ls. sLirtc l) i rrks. i lncl slr l te forcsLs cttntain nl lnlcr-

ous \\ 'ct l . lnc1s. poucis. l l rkes, encl strcams. 
' l 'hc 

acLr-ral

acreage t-r l  u'et lancls on Lhesc statc lancis, hrxvcve r, is

unknon 'n  a t  th is  t in ro .

frvo designated National Ni l tural Landmarks con-

taining r.r 'e t lancls unde r state ovu,ne rshrp are Chester Cedar

Su'amp in Chester ancl Pachaug C'reat N{eadou's in

Voluntorvr.r (Figurc 44). Other signi l icanl wetlands in

partral state -(')r.r'ne rship ir-rciucle Robbins Svu'anrp (Canaan),

Dr,rrham N'leaclovn's (Dr-rrham and N,,[rddlel ield), Barn ls-

lrncl Hr-rntrng Arcr (5trrnington), and Hamntrtnasse I Slale

Park ( lVaclrson) \1ar-r1' othe r \ \ ,e t lancls are or, i  t ' rcd b1'

consen'at iolr Organizations. u' i th 
-fhe 

Nature Cttnser-

vancl '  (TNC) taking a leircl ing role currentlv prLrtceting

ove r I  ,800 acres of inlarrd ancl coastal r 'vet lar.rd The

C.onneci icut Audubon ancl the Nalional Audubon Societ-

tcs  l l to  L ) r r ) l r 'L l  rub t l tn t ie l  r i  e  l l l n . i  i l r  r r '3g( ' .

Future Actions

\{any'opportunitre s are avai labie to both gove rnment

rnd  rh , .  n r i \ ' rT r  s r ' (  l ( ) r  ro  ha l l  o rs lou , lve t land Ic lsses .  The i r

loint efforts r.r ' i l l  dctcrmine the luture of our nation's

\\re t lancls Malor optrons have been outl ined belor" ' .  For

a more detai le cl cl iscr-rssion the reade r is re ferre cl to Kusler
(1978.  1983) ,  Burke  ,  r ' t  a l .  (1989)  and Rusmore  ,  c t  a l .
(1  e82)

Government Options

1 Develop a consrstent publ ic pol icl '  to protect

vn'et lands of national ancl sLate sigr-r i f icance .

2 SLrcngthen fcdcral.  statc, ancl loca1 rvetland pro-

te  c t ion .

3 f nsure proper irnplernentation of exist ing lar 'vs

ancl pol icies through adecluate sun'ei l lance and

e n fclrcement.

Iclentifl'

tncrease

wetLancl areas of srgnif icanL value and

\\ 'et lancl acqursit ion in se lected zrreas.

6 .

t Rt  n t r rv t  g \ r \  r  f l )n r \ 'n l  > t t l r : i t l i t ' .  l h i l l  I  l l (  ( )u rJgc

\\ 'et land drainage r)r othe r * 'e t [anc[ alter:rt ions.

Pror- iclc Lax ancl othe r inccntivcs to private land-

r ' \ \ ' n c 1 5 . r r r . 1  i n t l t r : t r y  l ( r L n ! ( \ t l l J A (  \ c t l : t n d  p r c : -

e rVatron.

) t r r r t i n i : t  r , , s t  h t n t [ i t  a n l l r s c s ; t n d  1 t t > t  t l i t l -

t ions for f lorrd contrtr l  projects that involr,e

channe l izat ion ol u.et lancls and watercol lrses.

lmprove wetLan(l nranage rre nt in pubLic-ou'ned

lancis.

Incrcase the nur-nbe r oImarsh re storatron prqects.

f  his shoulcl include e nhancrng e xist ing we t lands
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Figure 44. Paciraug Creat N{eaclorr, (arrou') rs rrne
aerial photograph shou's the l 'achaug
sn anrp conrir lex.

[ ) LP -Na tu t l t l  Rcsou rc r s  Cen tc r

ol  the largcst  ancl  nrost  c l ivcrsc * ,ct lancl  colnple xcs in Conne c l icr- r t .

Ri ier  rncl  lssocratecl  secLgc mcl lc lo\ \ ' .  ancl  an At lantrc u l - r i te cccl r r r  rcc l

f  h i s  1 9 6 5
rnrp le

DEP-Naturrr l

hr i r r rpr ' , ' r  ing l t rer l  r r  J tur  qu. l l i r \ '  : rnd hy c: t rh
I  r c h  i n ' -  h r  r  [ f r ' r  - r r n . c' ' "  ' ^^ -

Nlonitor \ \ 'e t land changes n' i th speci:r l  atte l t t ion

Lo the ef lect l \ 'eness of state and leclelal wetland
n r , \ r ^ ,  r i . ' - , . 1 1 . ' ' ' .  . - ' l  ^ ^ t i , t , l i , . r l l r  p r \ , l a t .  \ \ ' , . 1 -
P r u r ( \ l r ( r r r  t r r r r r t :  J t l u  l , (  r ' ,  \ " \ q ' r )

lancl inventories rn problem areas

lncr-ease public au'areness ol we t lancl values and
the status of r iet lancls using the vi lr ious tnecl ia.

12. Conduct research to incre:rse our knorvledge of
\\ 'etland valucs ancl to rdentif i '  \\ra)'s oI using
u,e tL:rnds that arc lcrrst clisruptivc ttr thcir e cttlogi-
ca l  and pubhc values.

Private Options

1. Rather thar.r drarn or f i l l  r. i 'e t lancls, se ck compar-
rble uses of those areas: t imber h,ln'est, wate r-
forvl procluction, fur han'est, ha; and forage,
rvrld rice produr:tion, rrncl hr-rnring Lerses, ior
exarnple .

2. Donate $etlands or fLlncls to purchase u'etlands
lrom prn'ate or pr-rbLic conservatiotl agene LCS.

\4aint:rin r,r'e tlancls as opclt spi.rcc.

\\ 'hen sel l ing propcrl) t l ' rat inclr-rcles uctlands,
consicle r incorl torat ing into thc milstcr transf er.

a cleecl r-e str ictron. o r cove nant. prcve nt ing f l l t l l rc

altcrat lons ancl clestruct ion ol thc u'ct land, ancl
an  a l tp r t rpnate  bu1 lc r  zonc .

\\ iork in cr)ncerL rvith govcrnntent agencies trr
inlorm the public :rbout r i .cl lancl values.

6 Purchasc [ec[eral clnck stalnps to support wet-
iand acclursrt ior-r.

7 Sr-rltport vanoLrs public and privatc n-rit i .rrivcs tct
proLcci ,  enhancc,  ancl  conscne u. 'c l la l rc ls .

Robichaud ancl Buell (l973) raisecl krur basic clucstions
\\ 'hich are central to the latc of thc naturit l cnvironment.

(I) How nluch futurc poltr-rlation gror",th?
(2) What Iutr,rr-e inciustrial grorvth?
(3) Hou' much and *'hrrL kincl of open space ?
(4) \Vho plans ancl corltroLs lancl use ?

l 0
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The eventual answe rs to these questions lvi l l  deter-

mine the future quanti t l '  and quali t ; '  of Connecticut 's

wetlands. Robichaud and Buell  also recognized that

people must develop a land e thtc - an appre ciat i t ln lor the

valr-re of land in irsnatural state. To reach this endpoint the

public must be rnfoirned of the impacts associated rvith

cl i f ferenr land uses. For example, they' must understand

that f i l l ing and de veloping n'et lands and f lood plains leads

direct l l '  to dou'nstrearn f looding problems, as rvel l  as

other losses, l ike f ish ancl rvi ldl i fe habrtat Pr-rbl ic educa

tron is, therefore. r ' i tal  t t ' r  protecting wetlands. Private

nonprofr l  organizaltons l ike the Connecticut Associat ion

of Consen'at ion ancl tnland Wetland Comn"rissions, the

American Lit toral Societ l ' ,  the Cttnnecl icr-rt  Audubon So-

ciety, the Connecticut Consen'at ionAssociat ion, and oth-

ers, have made major contnbutions to educaling thc

public on \vetlands and other natural resources.

Public and prlvate cooperation is needed to secure a

promising future for our remaining wellands. In Octobe r

1983, the American Tele phone and Telegraph Companl

of Neu'Je rsey (AT&T) granted a perpetual ease ment 1o lhe

federal government lor over 2,400 acres of u'et land rd.1:r-

cenr ro the Forsythe National Wildl i le Refuge on the New

Jerse y coast. The are a u' i l l  be manage d for migratorl '  birds

as part of lhe NWR. This is an excel lent example of pnl 'ate

and public coopcration to achieve wetlancl protcct ion

goals. Perhaps othe r privaLe corporations r'vill [ollor'v this

example and Lle gin to seriousl; 'cttnside r donating u'et land

holdings to publ ic or private nonprofi t  organizattons [or

consen'al ion proposes. In Connecticut, competlt ion ior

\\,etlands is particr-rlarlf intense betrveen developers ancl

environmental :rgencies and organizations. Wa1's have l tr

be found lo achieve econttmtc gro\\ ' lh rvhi le mlnimizing

adverse e nvironmental imltacts. This is vttal lo pre scn ing

w e t l J n d  r l t l u t ' s  f , ' r  I t t t t t r ,  g . n t ' r r t l  i o n s .
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Appendix: List of Connecticut Hydrophytes

The following is a l ist of plants occurring in Connecticut's wetlands with erther obligate (OBL) or facultative wet (FACW)

indicaror srarus as defined by Ree d (1986). This l ist is based upon the Prtl iminary Che ckiist tt l  the Vascular Floro oJ Conne cticLtt
(Dowhan 1979) and rhe 1986 Wetland Plant List, Nrrrtheasl Region (Reed 1986), supplemented b;, the Catalogue o.f thc Vascular

Florao.ftfuWetlandso.fConnecticut(Lefor1986)andfieldobsen,alions Nomenclaturefollor'vsDowhan(1979),withsynonymy

ro rhe Ndtion4l List d SctentiJic Plant Names (USDA 1982) in parentheses u-here approprirtc. txce pl Elcocharis tl l iptica Kunth,

Potamogcton X subnitcns Hagstr., PaniuLmstipitatum Nash, and Vitis novnc-an51lice Fern. which have no apparenl s1'nonyms in

the national 1ist. Proposed Connecticut endangered (E), threatened (T), and special concern (SC) plant speeics erc indicated

as such. and soecies not native to Connecticut are marked w-ith an asterisk (*)

Scientific Name Common Name

DIVISION I .

PTERIDOPHI'TA (VASCU LAR CRYPTOGR{MS)

Indicator Status

EQ UISETACEAE (HORSETAIL FAN4iLY)
Equiwtum Jl"niatilc L.
Etluivtum hymtalc L

SC Etluisetum palustrc L.
SC Equtsetum pr.atense Ehrh.

Equi st mt s-y h.'aticum L.
Etluis c tum t' ark gcttum Schlelch.

LY COP ODIACEAE (CLUB-MOSS FAMILY)
Ly cctp o clium inundatunt L.
Ly c op o dium lu ciclulum Michx.

SET,AGINELTACEAE (SPIKEMOSS FAMILY)
Selagindla apoda (L.) Fern

ISOIACEAE (QU ILLWORT FAMILY)
I.soetcs catonii Dodge =

(l X eatonii Dodge)
Isocle-s engelmannii A. Br.

SC l.soetesJovcolata A. A. Eat. =
(1 X.foveolatc A.A. Eat.)

I-soetes muricatc Dur. =
(1. echinospora Dur.)

Isocte s riparict Engelm.
I-soele.s snccharata Engelm. -

(1. riparia Engelm.)
I.soetcs tuchermcnii A. Br.

OPHIOGLOSSACEA E (ADDER'S-TONGU E FAMILY)
Botrychium lanceolcttum (Gmel )

Angstr.
T Ophioslo-ssum vuigatum L

OSMUNDACEAE (FLOWERING FERN FAMILY)
Osmundu cinnumlmcctL
Osmunda rcgalis L.

S CHIZAEAC EAE (CURLY-GR,{SS FAM ILY)
SC L-tgodtum pdlmatum (Bernh.) Su'

P O LYP ODI ACEAE (FERN FAMILY)
Dr-voptcri-s X bootti i

(Tuckerm.) Underw.

Water Horsetail
Common Scouring-rush
Marsh Horsetail
Meadorv Horsetail
Wood Horsetail
Variegated Horsetail

Bog Club-moss
Shinrng Club-moss

Creeping Spikemoss

Quillwort
Quil lwort

Quil lwort

Quillwort
Quilhvort

Qull lwort
Qulllwort

I  r n e r - l e r r ' ' . ' l  ( , r r n ,  - l c r n

Adder's-tongue

Cinnamon Fern
Royal Fern

Hartford Fern

OBL
FACW
FACW-
FACW
FACW
FACW

OBL
FACW

FACW

OBL
OBL

OBL

OBL
OBL

OBL
OBL

FACW
FACW

FACW
OBL

FACW

Boott 's Fern FACW



Scientific Name

Dr.yoprcri-s clintonirma (D.C.
Eat.) Dolvell

Dlylrptcri-s crisLaltt (L ) Gray
Matttuccia sl ruthiopreris (L. )

Todarcr
Onocleq.scnsibil i .s L.
Thclypte ris p.llLrstris Schott =

(T. thclype roiclcs (\''trchx.)

J Hulub)
Thtiypteris sinrri lata (Dave np.)

Nieun'l.
Woodwartlia artLtlata (l-.) Moore
Woodv,ardid vir.qiniccr (L.) Sm

N,IARSILEACEA E (MARSILEA FAMILY)
M0 r s il c d c1u dtl r i.l oli tt L.

PINACEAE (PINE FAMILY)
Chamat c\ pari-s rhvoide-s (L. )

BSP
Larix laricinct (DuRor) K.

Koch
Pictu mariana (Mili.) BSP.
Thujct occidtntulis L.

TY P HACEAE (CAT-TAIL FAN{ILY)
T v ph ct angus ti.f o li a L.
Tvphu X glauca Goclr.
Typhcr ltrttltliu L

SPARGANIACEA E (BUR-REED FAMILY)
Spargctnium crmcricanum Nutt.
S p a r ganiunt trndr o cl adunt

(Engelm ) Morong
S p ar gonium ungu stif oliunt

Michx. = (5 erler-sum Rehm.)
Sp cu' ganium ch lo r.ocarpunr Ryd r.
Spcu'ganiunt tur y- c Lrrpum Engelm.

SC Spcrrgutiunt.flLrcru.lns(N4orong)
Robins.

SC Spu'gantunt minimum (Hartm.)
Frie s

ZOSTERACEAE (PON DWEED FAMILY)
P otamogtton nlpi n Lr.s Balbis

Common Name

Clinton's Fern
Crested Wood-fern

Ostrich Fern
Sensrtn'e Fern

Marsh Fern

Massachusetts Fern
Netted Chain-fern
Virginia Chain-fern

Water Shamrock

DIVISION 11.

SPERMATOPHYTA (SEED PLANTS)

SUBDIVISION I

G}MNOSPERMAE (GYMNOSPERMS)

Atlantic White Cedar

Larch
Black Spruce
Northern White Cedar

SUBDiVISION II.

ANGIOSPERMAE (AN GIOSPERMS)

CLASS I MONOCOTYLEDONEAE (MONOCOTS)

Narrorv-leaved Cattail
Cattail
Common Cattail

American Bur-reed

Branching Bur-reed

Narrow-lear,ed Bur-reed
Green-fruited Bur-reed
Grant Bur reed

Floating Bur-reed

Sn.rall Bur-reecl

Pondr'veed

Indicator Status

OBL
OBL

FACW
FACW

OBL

OBL
FACW
OBL

OBL

OBL

FACW
FACW
FACW

OBL
OBL
OBL

OBL

OBL

OBL
OBL
OBL

OBL

OBL

OB



Scientific Name

P otamogeton ampliJolius
Tuckerm.

P ct tamogc ton bicu lpcrtu-s Fe rn
SC PoLamogetoncont'ertoides

Reichenb.
Polamoge ton cri.spus L.

SC Potdmogttondiver-sifoliusRaf.
P otctmogt ton epihyd rus Raf .
P ot am oge ton .f trl ios u.s Raf .

SC Potamogeton.ft. iesiiRupr.
P ot amtt ge ton gr amtne us L.

E Potamogton hillii Morong
P ot amoge tttn i l linoen-sis Morong
P otam ogc ton ldter alis Moron g
P otamogc ton X longi ligulatus

Fe rn.
Polamoge ton natans L.
P () tomoge ton nodo.s u.s Potr.
Potcnt'roge ton oahe siqnLts Robbins
P ltamogc ton obtusifoliu.s Mert.

& Koch
P otamog( ton p c ctinatus L.
P o t umtt gc t tt n p t r I oli crttts L.
P o tamoge ton praelongu.s Wul f .
P cttctmtt gt t on pulch er Tuckerm.

SC Pot(lmogeton pusillus L.
P otamogtton rLchttr dsonii

(Ar Benn.) R)'db
Potantoge Lon robbin-sii Oakes
P otantogttctn -spirillu-s Tuckerm.

E Ptttamoge ton stricti.folius Ar.
Benn.

P o tamo ge to n X .s ubnitens
Hagstr.

SC Potdmogcton vcsel,i Robbins
P otamogcton iosterdormis

Fern.
Ruppia marit imaL.

SC Zannichtl l ia paiustris L.
Zttste ra marina L

N A] ADACEAE (NAIAD FAMILY)
NcTa.s.flcxilis (Willd ) Rostk.

6r Schmidt
Na;a-s gracil l imc (A. Br.)

lr4agnus
SC Najasguaddlupen.si.s(Spreng.)

Magnus

JUNCAGINA CEAE (ARROW-GRASS FAMILY)
E Schcu chzerid palu.stris L.

T riglochin maritimum L.

AL/SMAIACEAE (WATER-PL{NTAIN FAMILY)
Alisma subcordctum Ral.
Alismd tri'iale Pursh = (A.

plant agct - acpatica L. )
E Echinodorus f enellus (Mart.) Buchenau
SC Sagittttria cuncLltct She ldon

Common Name

Pondweed
Snailseed Pondr" 'eed

Tuckerman's Pondr,r, 'eed
Curly Pondr'i'eed
Waterthread Pondweed
Ribbon-leaveci Pondweed
Pondu,eecl
Pondu'eed
Variable Pondlveed
Pondweed
Pondweed
Pondr'veed

Pondr'veed
F  l n a l r n { t  P , r n r l \ r ' a r . 1 1

Pondweed
Pondrveed

Ponclwee cl
Sago Pondweed
Pondweed
White-stem Pondvu'eed
Pondu'ee d
Pondweed

Pondr'vee d
Pondvu'eed
Pondweed

Pondr,ve ed

Pondweed
Pondweed

Pondweed
Wldgeon-grass
Horned Pondweed
Eelgrass

lndicator Status

OBL
OBL

OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL

OBL
OBL
OBL
OBL

OBL
OBL
OBL
OBL
OBL
OBL

OBL
OBL
OBL

OBL

OBL
OBL

OBL
OBL
OBL
OBL

Naiad

Naiad

Naiad

Pod-grass
Arrow-grass

Small-f l owered Water-plantain

Muci-plantain
Bur-head
Wapatcr

OBL

OBL

OBL

OBL
OBL

OBL

OBL
OBL
OBL



Scientific Name

Sngittaria caLontt J. G. Srn. =
(5. grcminea Michx.)

Sagittaria engclmannianc J G. Sm.
S agittaria gr aminc a Michx.
Sagtttaria lcrti/olia Willd.
S agit t ar i ct I o n gi r o s l r a

(Michel i )  J .  G.  Sm =
(5. e ngchacrnniana J.G. Sm.)

SC Sagittcrria monto'iclrnsis C. & S
5 ct gitt ari a rigidrr Pursh

SC Sagittcu'ia subtiata (L.)
Buchenan

BUTOMACEAE (FLOWERING RUSH FAMILY)
* Butom us umbellcrttts L.

HYDROCHA RIT ACEAE (F ROG'S,BIT FAMILY)
EIo dt a c anaden-sis Michx.
Elodt' a nuttcrlli i (Planch. )

St .  John
V allisnc ricr am c r ic dna Mi ch x.

GRAMINEAE (GRASS FAN4ILY)
Agrcrs ti.s st mit' t r ticillata

(Forsk ) C. Chrlst.
A.qroslis -stolonifcrcr L.

T Alopccurus acqualis Sobol
" Alopecurus carolinictnu.s Walt.
* Alopecur.u.s geniculatus L.
* Alopecurus prcte nsis L.
* Brtza minor L.

Br.omus oll i-s.simu-s Pursh = (8.
lc t rg lumis (Shear)  Hi tch.)

Calc nrcrgrosti.s canrtdensis
(Michx.)  Nut t .

C aI am agr ostis c i n n oidcs
(Muhl.) Bart.

Cinnd arundinuctd L.
Cinr"ta \ati.lolia (Trer' )

Griseb
D eschampsid caespito.sa (L. )

Beaur'.
Dtplcrchne maritimd Bickn. =

(Lep t o chlo a f crsci cula n s
(Lam.) Gral')

Distichli-s spicata (L.) Greene
Echinochloa muricata (Beaur' )

Fern.
Echinochlou rvalte r.i (Pursh)

He ller
Elymus ripcrius Wleg.
El_vnrus yir.qinicu.s L.
Eragrctstis.lrcrnltii C. A Me1'
Eragrosfis hypnoides (Lam.) BSP
Gly c e ri a ttc u ti.t'lo r a T orr .
Glyccria bore alis (Nash)

Batchelcler
Gly ce ria cancdcn-sr-s (Michx. ) Tnn

Common Name

Arrowhead
Arrou,'head
Narrow-leaved Arror,vhead

Common Arrowhead

Arrou,he:rd
Tide-w'ater Arrou'head
Stif [  Wapato

Arron'head

Flolvering Rush

Ditch Moss

Water Weed
Tapegrass

Water Bent
Creeprng Bent
Orange Foxtail
Common Foxtail
Marsh Foxtail
Meadow Foxtail
Quaking Grass

Tall Brome-grass

Bluejoint Grass

Reed Grass
Wood-re edgrass

Drooping Wood-reedgrass

Tufted Hairgrass

Salt-meadou' Crass
Spike-grass

Cockspur Grass

Water Millet
Wild Ry'e
Terrell Grass
Love-grass
Pony Crass
Manna-grass

Northern Manna-grass
Rattlesnake Grass

lndicator Status

OBL
OBL
OBL
OBL

OBL
OBL
OBL

OBL

OBL

OBL

OBL
OBL

FACW
FACW
OBL
FACW
OBL
FACW
FACW

FACW

FACW

OBL
FACW

FACW

FACW

FACW
OBL

FACW

OBL
FACW
FACW
FACW
OBL
OBL

OBL
OBL
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Scientific Name

Gll,ccriagrandis S. Wats = (G.
mctxima (Hartm.) Ho1mb.)

Gll,ceria lcra Scribn.
GIyce ria melicaria (Michx.)

F T. Hubbard
Glyctria obtuscr (Muhl.) Trin.
GIy o ria v pt t ntrionalis Hi tchc.
GIy ct ria.srriata (Lam.) Hitchc.
Hitrochlot odorttta (L.) Beaur'
Letrsia orluoidcs (L.) Sw
Leersia I ' irginicd Wrlld.
M uhl t nb t r gi a glo me r ut ct

(Willd ) Trin
Muhlenbergia mexicana (L.) Trin.
Muhl enb e r gi a -s.ylvntica Torr.
Muhlmbcrgitt uni.llora (Muhl.) Fe rn
P anicum dichotomi.flttrurn Michx.
P cmi cum .fl t xilc (Gatt in ger)

Scribn
Pculicum longif rlium Torr.
Punicum rigidulum Nee s
Panicunt slipitaf unr Nash
P anicum tuchc rmanii F ern.
P anic um vcrruco.sunr Muhl.
Phalaris crntndinace a L.
Phra.griritcs ausl ralis (Cav. )

Tr in.  ex Steud.
Poa alsodes Gray
Poa paluslr. is L.

+ Pttct trivicilis L.
* Polypogon monspelitn.si.s (L.) Desf.
* Pttccincll ia distan-s (L ) Parl

Puc c rn ell ia f asci cul atu (Torr. ) Bickn
SC Puccinel l i t tpouptrculcr(Holm)

Fern. & Weath.
Spartina crllerniflorrr Loisel.
Spurtina X cae.spiarsa A. A.

EaL. - (5. ccrespifo-srr A.A.
Eat .  )

Sp crr tfu a cyno-su roicies (L. )
Spcu'tincr pcten-s (Art.) Muhl.
Sp ar tina p ( ctindt d Lrnk
T tn' r e y o cltl o ct p aIIi da

(Torr.) Church =
(Puccintllia pallida
(Torr.) R T Clausen)

T risc ttLm pcns_vlvcnicum (L. )
Beaur'. = (Sphenopholis
pcns_vlyanica (L ) A Hitchc.)

Zizctnia aquatica L.

CYPERACEAE (SEDGE FAMILY)
* Ccrrex acutrlormi-s Ehrh.

Ccrr t x alb olut c-scens Schr.vein.
SC Carex aloprcoidea Tuckerm.

Cdr c x cmn e ctur.s Bickn.
SC Cttrtx ttcluatilis Wahlenb.

Car e x crtlantica Barlel '
Ccrrer curcct Nutt.

SC Carer bri i leyi Britt.

Common Name

Manna-grass
Reed Manna-grirss

< 1 " - ' ] . '  \ , ' [ a n n r - , r r q c c

Manna-grass
r  r \ , . l L r r r 5  r v r J r r l r J - t s 1  L r > >

Fon,l Manna-grass
Svu'eeL Grass
Rit-e Cutgrass
Cutgrass

Muhlenbe rgia
Muhlenbergia
Muhlenbergia
Muhlenbergia
Fall Panicum

Panic-grass
Panic-grass
Monro Grass
Panic-grass
Panic-grass
Panic-grass
Reed Canarl'-grass

Common Reed
Woodlancl Bluegrass
Forvl Meadon'-grass
Rough ste lkcd N4ead()u -g, ress
Rabblt-foot Grass
Alkali-grass
Alkali-grass

Alkali-grass
Salt-marsh Cordgrass

Cord-grass
Brg Cord-grass
Salt-meador,v Cord-grass
Frc<h - r r : r rc r  a , r r r l  -o r r<c

Pale Manna grass

Swamp Oats
Wild Rice

(u ' rmn (e  r l . re

Sedge
Sedge
Sedge
Sedge
Sedge
Golden Sedge
Sedge

Indicator Status

OBL
OBL

OBL
OBL
OBL
OBL
FACW
OBL
FACW

FACW
FACW
FACW
OBL
FACW

FACW
OBL
FACW
FACW
FACW
FACW
FAC\V

FACW
FACW
FACW
FACW
FACW
OBL
OBL

FACW
OBL

OBL
OBL
FACW
OBL

OBL

OBL
OBL

OBL
FACW
FACW
FACW
OBL
FACW
FACW
OBL



qa

Scientilic Name

Carex barratti i  Schu'ein. &
Torr.

Caru b$bii (Bailey) Fern
C, i t ' r  l r i ih  n i / i r r  Br i t t
Carcx blanda
Cctr t' x b r omoide-s Schkuhr
Cctrex brunnescens (Pers. ) Poir.
Ccutx bullata Schkuhr
C(1re x btLshii Mackenz.
Cartx burbttumii Wahlenb.
Carcr ccinescens L.
Carex castanea Wahlenb.
Ccrer coli insii Nutt.
Ccrrcr comoscr Boott
Carex conoidecr Schkuhr
Carex cralci Der,v.
Cure x crinaLa Lam.
Cart:x cristcrtclia Britt.
C.li'.r ri.''hiiir M i.. hx
Carcx diandrct Schrank
L , t t . r , l i s l t i t p r t  D c n .

Carer.llat'a L.
Carex .loll iculata L.
Calex.formosa Dew.
Carex grcrnulcu.is Muhl.
Ccrc-t grcr_vi Carey
C.t i i r  h . t . r . l ,  n i i  Dcu .
C. l l i r  h( ) l  n ld lhrr t l , 's  Ft ' rn .
Cnrer hon,ei lvlackenz.
Carex hy sttrtcina Willd.
Car tx inte rior- Bailel'
Ccrcr intunrescens Rudge
Cqrtr lcrcustris Willd
Carc x lact'iv agincrn (Kukenth. )

Mackenz.
C ct r c x I anuginosa Mi chx.
Cure x las iocurTa Ehrh
Caru leptalcci Wahlenb
Car ex leptot'tcrvia Fern.
Carex limosa L.
Car ex livida (Wahlenb. ) Willd.
Caru bngii Macke nz.
Car c x lupuli.form is Sarnve ll
Carex lupulina Muhl.
Carex luridtr Wahle nb.
Car ex nigr o mdrgindto Schu'ern.
Carcx oligospe rma Michx.
C ctr t r p au ci.l1 Lr ra Li ghtf .
Cartx paupe rcula Michx.
Carcr prairea Der.v.
Carcx prasina Wahlenb.
Car e x pr oj e ctcr Mackenz.
Cartx pseudo-cype rus L.
Car ex r etr or sa Schrvern.
Carcx rostrata Stokcs
C t { t t ' r  s r  r t h tu l t t  Sch r re in .
C tt r e x schw t i ni tzi i Der.v.
Carex scoparia Schkuhr
Carex scorsrr Hor,ve

Common Name

Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Yellorv Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Bladder Sedge
Lake-bank Sedge

Sedge
Sedge
Wool-lruit Sedge
Sedge
Sedge
Mud Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge

Indicator Status

OBL
OBL
FACW
FACW?
FACW
FACW
OBL
FACW
OBL
OBL
OBL
OBL
OBL
FACW
FACW
OBL
FACW
FACW
OBL
FACW
OBL
FACW
FACW
FACW
FACW
OBL
OBL
OBL
OBL
OBL
FACW
OBL

OBL
OBL
OBL
OBL
FACW
OBL
OBL
OBL
FACW
OBL
OBL
OBL
OBL
OBL
OBL
FACW
OBL
FACW
OBL
FACW
OBL
OBL
OBL
FACW
FACW

T
SC

\a

SC
qa

SC
qa

T



Scientific Name

Caru stluarrosa )
SC Carex -stcri l i-s Wil1d.

Carex -stipata Muhl
Carcr straminca Willd.
Cctrex -slricta Lam.
Carcx styloflcrc Buckl.

SC Carcx xLanica Schkuhr
Car.er torta Boott
C ar cx tribul oide-s Wahlenb
Carex trLchocarpa Muh1.
Carcx trisperma Dew.
Cartx tucktrmcinii Boott
Carex tvphinct Michx
C. t t ,  - r  t , . c ic , i t  iL l  L .

E Cartx t,iridttlcr N4ichx.
Carex vulpinordecr Mtchx.
Cladiunt martsc oidc s (Muhl.) Torr.

* Cyptt ls brcvrfbl ius (Roub ) Hassk.
Cype ru.s dcnlatu.s Torr.
Cy pcrus dianclri.rs Torr.
Cvpe rus e r.ythrorhizos Muhl.
Cyptrus escule ntu.s L.
Cy p e rus .ftlicinu-s Vahl
Cyptrus ctdoratus'L.
Cvperus rivularis Kunth
C,-perus strigosus L.
Dttlichium aruncltnact'um (L ) Britt.
Elcocharis acicLricris (L.) R & S.
Ebocharis diandra C. Wright

= (E. ovcrtcr (Rorh) R. & S )
Elncharis cllipticrr Kunth
Ekocharis cquisetoides (E1l )

Torr.
Ele ocharis cr-ythropodn Steud.
Elcocharishalophila Fern. & Brack
Eleochctris ittcrmcclta (Muhl )

Schultes
Elcocharis micrctc arp a T orr.
Eleochttris obtusa (Wil1d.)

Schultes
Elcocharis olivaceri Torr.
Eleocharis pctr',,ula (R & S.)

Link
Elcor hn ris qua clr angul ata

( M r c h x ) R . & S .
Elcochalis robhin-sii Oakes
Elr , r ,  h , t l is  r r rs l t  lL t lc  Tt r r r
EIc ochcrris.srnalIri Bntt.
Elcochari-s tenui.s (Willd )

Schulte s
Elcochari.s tubcrcuktstt (Michx )

R . & S .
Er iophorum graci le  W D. J .

Koch c-r Roth
E t i r 1 r l 1 , r 1 1 1 p 1  ) f  i s i i i n l  F L  r l l .

Eriophttrwn r'e ncllunr Nutt.
Eriophttrunt vl r.qini.un L.
Erio pho r unt v i ridi - c a rinaLum

(Englem ) Fern.

Common Name

Sedge
Sedge
Sedge
Sedge
Tussock Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Twig-rush
Galingale
Galingale
Galingale
Galingale
Yellow Nut-grass
Galingale
Galingale
Galingale
Galingale
Three-wa1'Sedge
Spike-rush

Spike-rush
Spike-rush

Spike-rush
Spike-rush
Spike-rush

Spike-rush
Spike-rush

Spike-rush
Sprke-rush

Spike -rush

Spike-rush
Spike-rush
Spike-rush
Spike-rush

Spike-rush

Spike-rush

Slender Cotton-grass
Hare's Tail
Rough Cotton-grass
Ta\\,ny Cotton-grass

Cotton-grass

1 0 1

SC

Indicator Status

FACW
OBL
OBL
OBL
OBL
FACW
FACW
FACW
FACW
OBL
OBL
OBL
FACW
OBL
OBL
OBL
OBL
FACW
FACW
FACW
FACW
FACW
OBL
FAC\\'
FACW
FACW
OBL
OBL

OBL
FACW

OBL
OBL
OBL

FACW
OBL

OBL
OBL

OBL

OBL
OBL
OBL
OBL

FACW

OBL

OBL
OBL
OBL
OBL

OBL



Scientific Name

Fimbri-styli.s autumnali-s (L. )
R . & S .

Fuircna pumiluTorr.
Htmictrrpha micrantha (Vahl) Pax
Psi / , , ,c t  v , t  s ,  i tp t r i t i ,  :  Torr .
Rh_ynchosporri alba (L ) Vahl
Rhynchrr.sporc capill ac e ct T orr .
Rhy n ch o sp o r a c ap it cII at a

(Michx.) Vahl
RhynchLtsporct Iusca (L ) Ait. f.
Rhynchospora macrostachy a T orr.

Fimbristylis
Umbrella-grass
Hemicarpa
Bald-rush
White Beak-rush
Caprllary Beak-rush

Beak-rush
Beak-rush
Horned Rush
Hardstem Bulrush
Olney's Three-square
Bulrush
Bulrush
Wool-grass
Bulrush
River Bulrush
Bulrush

Bulrush
Bulrush
Saltmarsh Bulrush
Bulrush

Bayonet-grass
Bulrush
Bulrush
Bulrush
Bulrush
Common Three-square
Bulrush
Salt Marsh Bulrush
Bulrush
Water Club-rush
Bulrush
Softstem Bulrush
Nut-rush
Nut-rush

Nut-rush

Sweet Flag

Green Dragon

Jack-in-the-pulpit
Marsh Calla
Golden Club
Arrow-arum
Skunk-cabbage

Lesser Duckweed
Star Duckweed
Duckweed
Greater Ducku'eed
Water-meal
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Common Name Indicator Status

E
E

FACW
OBL
FACW
OBL
OBL
OBL

OBL
OBL
OBL
OBL
OBL
FACW
OBL
FACW
OBL
OBL
OBL

OBL
OBL
OBL
OBL

OBL
OBL
OBL
OBL
OBL
FACW
OBL
OBL
OBL
OBL
OBL
OBL
FACW
OBL

OBL

OBL

FACW
FACW
OBL
OBL
OBL
OBL

OBL
OBL
OBL
OBL
OBL

E
T Scirpus dcutus Muhl. ex Bigel.

ScirTus ntne ricdtrus Pers.
5cirpus ctlrocinctus Fern.
Scirpus atrovirens Willd.
ScirTus cypcrinus (L.) Kunth
Sci r7u-s erpansus Fern.
Scirpus.fiuvicrti l is (Torr.) Gray

SC 5cirpu-s georgianu-s Harper
SC ScirTu.s huclsonianus (Michx )

Fern. = (Eriophorum
alp inum L. ' )

SC ScirTus longii Fern.
Scir7u.s marittmus L.
ScirTus microcrttTus Presl

SC Scirpus paludosu-s Nels. = (5.
marit inru-s L )

Scirpus X pecli i i  Britt
ScirTu.s pcdiccllntus Fern.
ScirTus pendulus Muhi
5ci rpu-s pol-vph-vl lus Vahl
ScirTus pungcn.s Vahl
Scirpu-s purshranus Fern.
ScirTus robuslus Pursh
Scirpus smithii Gral'
ScirTus subte rminalis Torr.

T Scirpus torrcyi Olne;'
Scirpus valirlu.s Vahl

SC 5,  / ,  r ' i , r  p , r t r .  i f l r r t i i  Muhl .
E  5 , i ,  r i a  r i t i r t i / a t i s  N l i t h x .
SC Sclcria ye rl ici l lara Muhl er

wi11d.

A&ACEAE (ARUM FAMILY)
A . t r i t i :  C u l c i n t u S  L .

SC Arisatma dracontium (L )
Schott

Arisaema triph,-llunt (L.) Schott
Calla palustris L

SC Orontiunt utlualicum L.
Pcltanclra ttirginica (L.) Kunth
S,ymplocc rpus.foctrdus (L.) Nutt

LEMNACEAE (DUCKWEED FAMILY)
Lcmna minor  L.
Lemna trisulcct L
Lt mna v al dit '  iana Phil.
Spirodela polvrhizd (L.) Schleid.
W olft' i a c ol umb i an ct Kar st.



Scienti f ic Name Common Name

Water-meal
Water-meal

Common Ye11ou,'-eyed Grass
Northern Yellow-eyed Grass
Small 's Yellow-eyed Grass
Twisted Yellovu,-eyed Grass

Pipewort
White Buttons

Water Stargrass
Mud-plantain
Pickerelu'eed

Rush
Rush
Rush

Rush
Rush
Toad Rush
Marsh Rush
Rush
Forked Rush
Soft Rush
Black Grass
Rush
Ba;'onet Rush
Rush
Bog Rush

Rush

Coli-croot
Turk's-cap Lil1'
Star-flowered False Solomon's Seal
Three-lear,ed False Solomon's-seal
Rose Twisted-stalk
Nodding Tril l ium
False Hellebore

Redroot

Slende r Blue Flag
Yellor,v Iris
Blue Flag
Eastern Blue-eyed Grass

Dragon's-mouth
Grass-plnk
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Indicator Status

OBL
OBL

OBL
OBL
OBL
OBL

OBL
OBL

OBL
OBL
OBL

OBL
OBL
FACW

O B L
OBL
FACW
OBL
OBL
FACW
FACW
FACW
FACW
OBL
OBL
OBL

OBL

FACW
FACW
FACW
OBL
FACW
FAC\\'
FACW

OBL

OBL
OBL
OBL
FACW

OBL
OBL

Wol.ffia papulife ra C. H
W olfJia putlctdtct Griseb

Thon-rpson

X]TzuDACEAE (YELLOW-EYED GR,{SS FAMILY)
Xy ri s diff ormi-s Chapm.

F Xyr is  n l ( ) r ' l l . ind Ries
E Xyris smalliana Nash

Xyris tortn Sm.

ERIO CAU IACEAE (P IPEWORT FAMILY)
E Eriocaulon parh.eri Robins.

Erio caulon sept.inguldre Wi rh.

PONTEDERIACEAE (PICKERELWEED FAMILY)
Hcteranthera dubia (Jacc1.) MacM.

E Heteranthtra reni.formis R. & P.
Pontedtrta crtrdata L.

JUN CACEAE (RUSH FAMILY)
I uncus acumi ndau-s Michx.
Juncus articulatus L.
Juncus brachtcctrpus Enge lm.
J uncus br achy c ephalus (Engelm. )

Buchenau

J uncus br et icaudcrtu-s (Englem ) Fern.
Jun,  us hu. / , , r r ius L.
luncus canadcn-sis J. Gay

SC Juncus debil is Gra1,
I unc us di chotomu-s Ell.
Juncus e.ft'ustts L.
.l uncus ge r ar di i Loisel.
I unc us mar ginatu.s Rostk.
Juncu s milit ar-is Bi gel.
./uncus nodosu-s L
J uncus p clo c arpu.s Me1'.
Juncus subcaudatus (Engelm )

Cor,i l le & Blake

LI L]ACEAE (LI LY FAMILY)
Al t ' t r  i : / . i r inosn L.
Lihum suptrbunt L.
Smilacina stellata (L.) Desf.

T Smilacina trifolia (L.) DesI
Slreptopus roseus Michx.
Trilhum ct'rnuum L.
Veratrunt viride Ait.

HAEMODORACEAE (BLOODWORT FAMILY)
E Lachnanthts carolittLra (Lam.) Dandy

IRIDACEAE (IRIS FAMILY)
Iris pri.snraticc Pr-rrsh

'  
l i i s  psc i i du ,  c r t  l i  L .

Ir i.s vcrsicolor L.
Sisy,rinchium allanlicum Bickn

ORCHID ACEAE (ORCHID FAMILY)
E Arethusa bulbosa L.

Cctlopogon tube rosus (L.) BSP.



T
qa

E

E
E

T
SC

SC

Scientific Name

CorallorhLza trif r ia Chatelain.
Cypripediunt criefinum R. Br.
Cvpriptdium reginae Walt.
L4raris lotr.scli i  (L.) Rich.
Malaxi-s monophyllo-s (L ) Sw.
Pl aLa nth e r a b I e ph tt r i gb tt i s

(wi l ld . )  L indl .
Platanthera cil iaris (L ) Lrndl.
Platanthet a clilutata (Pursh)

Lindl er Beck
Platanthcrcr.l1c:a (L.) Lindl.
Pl at an th e r a gr an di f l o r a

(Bige1.) Lindl.
PlaLantherahypcrborca (L ) Lindl
Platanthtra lacercr (Michx.) G. Don
Platanthtra ps,ycodcs (L ) Lindl.
Pctgonia rrphioglo.ssoiric.s (L. ) Juss.
Spiranthe-s ce rnua (L ) Rich
Spiranthes lucida (H. H Eat ) Ames
Spi ranthcs romanzoff'iana Charn.

Common Name

Early Coral-root
Ram's-head Lady's-slipper
\ h n u - r '  T  r d r ' ' c - c l i n n c r

Bog Twayblade
White Adder's-mouth

\ t r /h i tc  Fr inopr l  t ) r ,  h i r l

Yellow Fringed Orchid

Tal lWhi te Bog Orchid
Pale Green Orchid

Large Purple Fringed Orchid
Tal1 Northern Green Orchid
k l o o A d  F r l n o P r l  I  l l i  n l f l'  " " b - *

Small Purple Fringed Orchid
Rose Pogonia
Nodding Ladies'-tresses
Broad-1ear,ed Ladies-tresses
Hooded Ladies-tresses

Indicator Status

FACW
FACW
FACW
FACW
FACW

OBL
FACW

FACW
FACW

FACW
FACW
FACW
OBL
OBL
FACW
FACW
OBL

OBL

FACW
FACW
FACW
FACW
OBL
FACW

OBL
FACW
FACW
OBL
OBL
OBL
OBL
FACW

FACW

FACW
OBL
OBL

FACW
FACW

FACW

E

5A URURACEAE (LIZARD'S TAIL FAM I LY)
Scururu.s ce rnuus L.

SALICACEAE (WILLOW FAMILY)
Populus httt rophylla L.
Salix dlba L.
Salix bcbbiana Sarg.

-  Str l i r  b t ihvhrr t i t t t  L .
Sqlix candida Flugge
Salir discoior Muhl.

T Salir inte r.ior. Ror','lee =
(-S. erigua Nr-rtt.)

Salir lucida Muhl.
Salir nigra Marsh.

E Salix pcdiccllari-s Pursh
Salir rigidc Muhl
Sclir so.icea Marsh.
Sclir scri.s.sinra (Bailey) Fern.
Sali-r X -subscricea (Anclerss.) Schneicl

M}RICACEAE (WAX-MYRTLE FAMILY)
Myriar calc L.

COR}'LACEAE (HAZEL FAMILY)
Alnu.s rrigosa (DuRor) Spreng
Alnus scrrulcrta (Ait.) \\1il lcl.

SC Bctultt pumilct L

FAGACEAE (BEECH FAI\,I1LY)
Qucrcu-s bicolor. Willcl
QLie rcus pcrlu.srr is N,lue nchh

ULMACEAE (ELM FAN4ILY)
Ulmus ame ricuna L.

CLASS II DICOTYLEDONEAE (DICOTS)

Lrzard's Tail

Swamp Cottonwood
White Willow
Beaked Willow
Weeping Willow
Hoary Willow
Puss; 'Wi l low

Sandbar Willou'
Shining Willon'
Black Willow
Bog Willow
Stiff Willorv
Silky'W111on'
Autumn Wi11ow
False Silky Willor.v

SrveeL Gale

Specked Alder
Smooth Alder
Swamp Brrch

Swarnp White Oal<
Pin Oak

Ame rican Ehn



Scientific Name

URTICACEAE (NETTLE FAMILY)
Boehmtrict cylindrica (L.) Su'.
Laporte a cunadensis (L.) Wedd.
Pilm pumila (L.) Gray

POLYGONACEAE (BUCKWHEAT FAMILY)
P oly gonum crmphibiunt L.
PLtly gonum aril olium L.
Polygonum carcyi C)lney
Polygonum cespitosum Blume
PolygoruLm erectum L.
P oly gonum hy dr opip t r L.
P oly gonum ht, dropipc roide-s Michx.
P oly go nu nt I ap athif olium L.
P oly gonum op clousanum Ridde Il
P olv gonunt p e nsylv anicum L.

* Polygrtnunt persicaria L.
P oly gonum punctatum EIl.
P oly gonum robu.stii.rs (Small) Fern.
P oly go num s crgi t tatum L.
Rumer alt i-s-simu.s Wood

SC Runrcx marittmus L.
Runrcr ctrbiculatis Gray

* Rumcx tricrngulivcrlvis (Danser.)
Rech. f.

Rumex verticillatus L.

CHENOPODI ACEAE (GOOSEFOOT FAMILY)
Atr  ip l t ' - r  f t { l r i l t r  L .

* Ba.s.sin htrsuta (L.) Aschers.
* ChtnopLtdtum glaucumL.

Ch t ntt p tt r)Ium r ub r unt L.
* Cycloma ltriplici.folium

(Spreng ) Coult
Salicornia bigelovii Torr.
Salicornia e urttpata L.
S crlic or nia vi rginicci L.
Suae dct l inectr is  (El l . )  Moq.
Suatcla marit inta (L ) DumorL.

AMARANTHACEAE (AMAR,{NTH FAM I LY)
Antaranthus cannabinus (L.) Sauer

* Arnctrutthus tubtrculttttts
(Moq.) Saver

CARYOPH YL IACEAE (PINK FAMILY)
* Myosoton acluaticum (L.) Moench

Sngina procumben.s L.
' Spe r.qulcn-iu conaclensis

(Pers ) D Don
Spe rgularia mdrina (L ) Griseb
St cll(rri a longi/olia Muhl.

CERA TOPH}'LIACEAE (HORNWORT FAMILY)
Ce ratophyllum dtme rswn L.
Ccratophyllttm e chinatum Gray =

(C.  mur icatum Cham.)

Common Name

Bog Hemp
Wood-nettle
Clearweed

Water Smartweed
Halberd-leaved Tearthumb
Knotweed
Knotweed
Erect Knotweed
Water-pepper
Mild Water-pepper
Pale Smartweed
Knotweed
Pinkweed
Lady's Thumb
Water Smartweed
Stout Smartweed
Arrow-leaved Tearthumb
Tall Dock
Golden Dock
Creat Water Dock

Dock
Swamp Dock

Seabeach Orach
Hairy Smotherweed
Oak-leaved Gooseloot
Coast Biite

\ I / r n d o / l  p i d r r / a o ;

Dwarf Saltwort
Glassrvorl
Woody Glasswort
Tall Sea-blite
Low Sea-blite

( a l t - m r r < h  H c n r n- "  " - " ' H

Water Hemp

Giant Chrckweed
Pearhvort

Northern Sand-spurrey
Salt Marsh Sand-spurrey
I  n n o - l e r v e r l  ( t i t e h r r r , r r t
" '  " b  " '

Hornwort

Hornwort

Indicator Status

FACW
FACW
FACW

OBL
OBL
FACW
OBL
OBL
OBL
OBL
FACW
OBL
FACW
FACW
OBL
OBL
OBL
FACW
FACW
OBL

FACW
OBL

FACW
OBL
FACW
FACW

FACW
OBL
OBL
OBL
OBL
OBL

OBL

OBL

FACW
OBL

OBL
OBL
FACW

OBL

OBL



Scientific Name

NN4PHAEACEAE (WATER-LILY FAMILY)
Brasenia -schreberi Gmel.

* Cabontba caroliniana Gray
SC Nelumbo lutea (Willd.) Pers.

Nuphar qdvend (Ait.) Air. f. =
(N. luteum (L.) Srbth. &
J.E.  Smith)

N uphar microph_yllunr (Pers.)
Fern = (N. lutcum (L.) Sibrh
&J .E .  Smi rh )

Nuphar X rubrodiscum Morong =
(N.  lu teum (L.) .Sibrh.  &
J E Smith)

Nuphar variegatum Engelm =
(N. luteum (L.) Sibrh. 6r
J.E.  Smith)

Nymphaca odttrata ArL.
Nymphae cr tubcrosa Paine

MNUNCULACEAE (CROWFOOT FAM]LY)
E Antmttnc canttdt:nsis L.

C,r l th , i  p , i lust  r  is  L.
Coptis grocnlandica (Oeder)

Fern = (C. nilolict (L.) Salisb )
Ranunculus ab o rtiy us L.

E Ranunculus ambigcns S. Wats.
E Ranunculus cymbalcvia Pr-rrsh

Rctnunculus .llabella ris Raf .
Ranunculus laxiccrulis (T 6J G )

Darby'
Ranunculus longirostris Godr.
Ranunculus pcn.sylvanicus L. f.
Ranunculus rccu r.val il.s Poir.

SC Ranunculu.s reptans L. =(R

.llammula L.)
SC Ranunculus sccle ratu-s L.

Rcnunculu.s septenlrionnli.s Poir.
Ranunculu-s -subrigidu.s Drew
Rcrnu n aiu s t r i chttphy |lu s

Chaix = (R. aquaril is L.)
Th alictrum dc.sl,ca rTunr Fishc.

6c Lall
Thalictrum polygamum Muhl. =

(T. pubc-scens Pursh)
E Trollius laxus Salisb.
+ Xanthorhizu simplici.s.simc Marsh.

I,4URACEAE (LAUREL FAMILY)
Lindera btnzoin (L.) Blume

CRUCIFERAE (MUSTARD FAMILY)
Carddmtnt bulbosa (Schreb.) BSP

SC Cardamine douglassii (Torr.) Britt.
Cardamine longii Fern.
Ccrr damint pcn-syl vanica Muhl.

x Ccu'damint pruttnsis L
Iodanthus pntnatiftdus (Mlchx ) Sreud.
Ncsturtium officinctb R. Br.
Rortppa amphibia (L.) Bess

Common Name

Water-shield
Fann'ort
American Lotus

Large Yellow Pond-li ly

Small Yellow Pond-ll ly

Red Cow-1ily

Bullhead-li ly
Fragrant White Water-l i ly
Tuberous White Water-l i11'

Canada Anemone
Marsh-mangold

Goldthread
Small-fl owered Crowfoot
Spearwort
Seaside Crowlbot
Yellow Water-crowfoot

Crow[oot
White Water-crowfoot
Bnstly Buttercup
Hooked Buttercup

Creeping Spearworl
Cursed Cror,l'foot
Northern Swamp buttercup
St i f I Wh ir e Watcr-crowlrrrrt

Common White Water-crou'foor

Purple Meadow-rue

Tall Meadow-rue
Spreading Globe-flower
Yellowroot

Spice Bush

Spring Cress
Purple Cress
Bitte r Cress
Bitter Cress
Cuckoo-flower
Purple Rocket
Watercress
Yellow Cress

lndicator Status

OBL
OBL
OBL

OBL

OBL

OBL

OBL
OBL
OBL

FACW
OBL

FACW
FACW
OBL
OBL
OBL

OBL
OBL
OBL
FACW

FACW
OBL
OBL
OBL

OBL

FACW

FACW
OBL
FACW

FACW

OBL
FACW
OBL
OBL
OBL
FACW
OBL
FACW



Scientiflic Name

Rorippa palusLris (L.) Bess.
a Rortppd prostrata (Bergeret)

Schrnz & Thel l .
* Rtn'ippn sylvc-stris (L.) Bess.

SARRACENIACEA E (PITCHER-PLANT FAMILY)
Sdrracenia purpurta L.

DROSERACEAE (SUNDEW FAMILY)
SC Drosera.fi l i formisRaf.

Drosera inte rmedia Ha1,ne
D r ost r a r tttundf olia L.

PODOSTEMACEAE (R]VERWEED FAMILY)
SC PodostemumceratophylluntMichx.

CRASSUTACEAE (ORPINE FAMILY)
SC Til laca oquatica L = (Crassulcr

aquatica (L.) Schoeln.)

SAXIFRAGACEAE (SAXIFMGE FAMILY)
Chry sospltniunt americanum Schwein.

* Hydrangca pcnticulatc Sieb.
Mitella nuda L.
Parnassiaglauca Raf.
Penthorum sedoides L.
Ribes americanunr Mill.

SC Ribes glandulosum Grauer
SC Ribes lacustre (Pers.) Poir.
SC Ribes triste Pall.

S cait'r aga p ensylv antc a L.

PLAIANACEAE (PLANE-TREE FAM ILY)
PI at onus o c ci cle nt crlis L.

ROSACEAE (ROSE FAMILY)
Amclanchkr inttrmcdia Spach =

(A X interntedia)
Aronitr arbutifolta (L.) Ell.
Aronia prunifolia (Marsh.) Rehd.

* Fil ipmdula rubra (Hil l) Robins.
Geum lctcintatum Murral,
Geum rivale L.

i '  Phy-so carpus opuli.foliu.s (L.)
Maxim.

Pottntilla anscrina L.
P ot mttlla .f ruticosa L.
Pottnti l la palustris (L.) Scop
Rosa niricla Willd
Rosa pcluslri-s Marsh.
Rub us llagell aris Willd.
Rubus hispidu.s L.
Rubus pubescen.s Raf.
Rrrbrrs s im isr t r , -s l r -s  Blancl^
Rubu.s setosus Bigel.
5 ( i ng t i i s ( r l J ) ( i  cd l ' 1dd (  ns i s  L .

Spiraea latrjolia (Art.)
Borkh = (5. ciba DuRoi)

Spircrea lome ntosd L.

Common Name

Marsh Cress

Yellor,l'Cress
Creeping Yellow Cress

Pitcher-plant

Thread-leaved Sundew
Spatulate-leaved Sundew
Round-leaved Sundew

Riverweed

Pigmy'rveed

Water Carpet
Hydrangea
Naked Miterwort
Grass-of-Parnassus
DiLch-stonecrop
Wild Black Currant
Skunk Currant
Swamp Black Currant
Wild Red Currant
- ' " - " ' v

A m e r i r e n  ( r r r e m n r e

Indicator Status

OBL

OBL
OBL

OBL

OBL
OBL
OBL

OBL

Swamp Shadbush
Red Chokeberry
Pr , .n lp  fhnL,oho.^ ,

O r r e e n - o f - r h e - n r : r i r i e

Rough Avens
Water-avens

Nrnebark
Sih'eru'eed
Shrubby Cinquefoil
Marsh Cinquefoil
Northeastern Rose
Swamp Rose
Northern Dewberry
Bristl l .Dewberry
Dwarf Raspberry
Blackberry
Bog Blackberry
Canadran Burnel

Meadow-sr'veet
Steeplebush

r07

OBL

OBL
OBL
FACW
OBL
OBL
FACW
FACW
FACW
OBL
OBL

FACW

FACW
FACW
FACW
FACW
FACW
OBL

FACW
OBL
FACW
OBL
FACW
OBL
FACW
FACW
FACW
FACW
FACW
FACW

FACW
FACW



Scientific Name

LEGUMINOSAE (PU LSE FAMI LY)
* Amorpha Jruticosa L.

Amphicarpa bracteata (L.) Fern
Apios ame ric ancr Medic.
Lathyrus palustris L.

L/NACEAE (FL{X FAMILY)
Linwn striatum Walt.
Linum ttrginianum L.

P O LY G AIACEAE (MILKWORT FAMILY)
Polygala cruciata L.

CALLITRI CH ACEAE (WATER.STARWORT FAMILY)
C allitriche he ter ophylla P ur sh
Callitr i che le rrest ris Raf .
Call itr iche t,erna L.

LIMNANTHACEAE (FALSE MERMAID FAMILY)
E Floe rhea proserpinacoide.s Willd.

ANACARDIACEAE (CASHEW FAMILY)
Toxicodendron vcr.nix (L.) Ktze.

AQUIFOLTACEAE (HOLLY FAMILY)
T ller glabra (L.) Gray

Ilex laevigaLa (Pursh) Gray'
Ilex verticillata (L ) Gray
Nemopanthus mucronaLa (L.) Trel

ACEP.4' CEAE (MAPLE FAMILY)
Acer sclccharinumL.

BAI^SAMINACEAE (TOUCH-ME-N OT FAM ILY)
ImpatXns capcnsis Meerb.
Impatiens pcrll idc Nutt.

RHAMNACEA E (BUCKTHORN FAMILY)
Rhamnus alntt'olia L'Her.

VIT ACEAE (GR,{PE FAMILY)
SC Vitis novae-angliac Fern.

Vitis riparia Michx.

MALV ACEAE (MALLOW FAM I LY)
* Althqta o.l.'ficincrlis L.

Hibiscus palustris L. = (H.
moscheutos L.)

GUTT IF ERAE (ST. JOHN'S-WORT FAMILY)
SC Hyptricum cdpre-s-sunt Bart.

Hypericum bctre alc (Britt.) Bickn.
Hy p t ric um cancrde ns e L.
Hypericum dissimulatum Brckn.
Hy pericum ell ipticum Hook.
Hypericum mclus (Gray) Britt.
Hype ricunt mutilum L.
Triadnum.frascri (Spach) Gl.

Common Name

False lndigo
Hog-peanut
Ground-nut
Marsh Pea

Ridge Yellow Flax
Wild Yellow Flax

Cross-leaved Milkwort

Water-starwort
Water-starwort
Water-starwort

False Mermaid

Poison Sumac

lnkberry
Smooth Winterberry
Winterberry
Mountain-holly

Sih,'er Maple

Spotted Jewelweed
Pale Jewelweed

( r r r e m n  R r r e l z r h n r n- " -, ' 'r

New England Grape
Rive rbank Grape

Marsh-mallon'

Rose-mallow

Creeping St. John's-wort
Northern St. John's-wort
Narrow-leaved St. John's-u'ort
St. John's-wort
P . l a  \ t  l ^ h n  c - \ r r ^ r t

Greater St. John's-wort
Dwarf St. John's-wort
Marsh-St. John's-wort

lndicator Status

FACW
FACW
FACW
FACW

FACW
FACW

FACW

OBL
FACW
OBL

FACW

OBL

FACW
OBL
FACW
OBL

FACW

FACW
FACW

OBL

FACW
FACW

FACW

OBL

OBL
OBL
FACW
FACW
OBL
FACW
FACW
OBL



Scientific Name

Triaclenum tirginicum (L.) Raf.

ELATINACEAE (WATERWORT FAMILY)
Elatinc americana (Pursh) Arn.
Elatint minima (Nurt.) Frsch. & Mey.

TAMA R/CACEAE (TAMARISK FAMILY)
' Tutnttrix goli i, ,r L.

VIOIACEAE (V]OLET FAMILY)
Vbla a.ffinis LeConte
VbIa blandaWtlld.
Vio\a conspersa Relchenb.
Vi . . , iu  r  r r ,  u l / , r lu  Ai t .
Viola inc ctgnita Brainerd
V i r r l d  l t i n t  r - o l . r l r r  I

Viola maclosheyi Lloyd = (V.
pallens (Banks) Brainard)

SC Vittlct rcnifolict Gra1,
Viola scrgittata Ait.

SC Viola striata Ait

LYTHRACEAE (LOOSESTRIFE FAMILY)
De codon ytrticillatus (L.) Ell.

* Lltthrum ,rl.rtum Pursh
5C Ly th rum l i n ta r t  L .
* Lythrum salLcaria L.
E Rotala ramosior (L.) Koehne

NYSSACEAE (SOURGUM FAMILY)
Nyssct .sylvatica Marsh.

MELASTOMA T ACEAE (MELASTOMA FAMILY)
Rht  x i , t  l i rg in icu L.

ONAGRACEAE (EVEN ING-PRIMROSE FAMILY)
Circae a alptna L.
Epilobium c olor atum Bieh ler

t' Epilobium hirsutum L.
Epibbium leptophl,llum Raf .
Epilobiunt pdlustrc L.
Epilobium strictum Muhl.
Ludvt igi a al t t r nit' oli a L.
Ludwigia X lacustris Eames
Ludwigia palustris (L.) Ell
Ludwigiapolycarpa Short 6s Peter
Lu dw igia sphae r o c arp a Ell

HALOMGACEAE (WATER-MILFO IL FAM] LY)
Myriophyllunt alte rntllorum DC
My r io phyllum cxdlbesceils Fe rn.
My riophy IIum he te r ophy IIum Michx.
Ml,rbphyllum humile (Raf.) Morong
My riophyllum pinndtum (Walt. ) BSP.
Myrtophyllum tene llum Bigel.
My riophyllum v e r ttc illatum L.
Proserpinaca palustris L.

Common Name

Marsh-St. John's-wort

Water Purslane
Mud Purslane

Tamarisk

LeConte's Violet
Sweet White Violer
American Dog-violet
Marsh Blue Vrolet
Large-leaved White Violet
Lance-leaved Violet

White Violet
Kidney-leaved Violet
Arrow-lear.ed Violet
Cream Violet

Water-wil low,
Winged Loosestnfe
Narrow-leaved Loosestrife
Purple Loosestrife
Toothcup

Black Gum

Common Meadow-beauty

Small Enchanter's Nightshade
Purple-leaved Willow-herb
Hairy Wiilow-herb
Narrow-leaved Wr1loll,-herb
Marsh Willow-herb
Downy Willow-herb
Seedbox
False Loosestrife
Marsh-purslane
Many-fruited False Loosestrife
False L.oosestrife

Slender Water-milfoil
Parrot-feather
Various-leaved Water-mrlfoil
Low Water-milloil
Prnnate Water-mrlfoil
Leafless Water-milforl
Whorled Water-milioil
Mermaid-Weed

qa

E

qa

SC
qa

Indicator Status

OBL

OBL
OBL

FACW

FACW
FACW
FACW
FACW
FACW
OBL

OBL
FACW
FACW
FACW

OBL
FACW
OBL
FACW
OBL

FACW

OBL

FACW
OBL
FACW
OBL
OBL
OBL
FACW
OBL
OBL
OBL
OBL

OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL

E -
r09



Scientific Name

U MBELLIF EP..4.E (PARSLEY FAM I LY)
* AegopodiumpodagrariaL.

Angelica atr opurpur e a L.
Ci ,uta bulb i f t ru L.
Cicuta maculata L.
Contoseltnum chinense (L ) BSP.

* Conium maculdtum L.
Hy dr ocotyle americana L.
Hy dr ocotyle umb ellata L

SC Lilaeopsis chinensis (L.) Ktze.
P ti l imnium c apil lac e um (Michx. ) Raf .
5ium sucve Walt

CORNACEAE (DOGWOOD FAMILY)
Cornus amomumMtll.
Cctrnus obliqua Raf. = (C.

amomumMll...
Cornus stoloniJera Michx.

CLETHRACEAE (WHITE ALDER FAMILY)
Clethra alnifoliaL.

ERICACEAE (HEATH FAMILY)
E Andromeda glaucophylla Link

Cassandra culyculata (L.) D.
Don = (Chamaedaphne
caly culata (L.) Moench)

T Gaultheria hispidula (L.) Bigel
T Gaylussacia dumosq (Andr ) T & G

Kalmia pohfolia Wang.
T Ledum groenlandicum Oeder

Leucothoe racemosq (L.) Gray
Ly onia hgustrina (L.) DC.
Rhododendron canadense (L ) Torr.
Rhododendron vi-sco-sum (L.) Torr
V ctc cini unl atr o c o c c u m (Gr ay )

He11er = (V.  corymbosumL.)
V ac cinium co ry mb osum L.
V acctnium macrocarpon Art.
V accinium oxlrcoccos L.

PRIMUI,ACEAE (PRIMROSE FAMILY)
Hottonia inJlata Ell.
Lysimachia ciliata L.
Ly simachia hyb ri da Michx.
I-y simoch ia nummul ari d L.
Lysimachia punctlta L.
Lysimachia terrestris (L.) BSP.
Ly sim achia thy r siJl o r a L
Samolus parviflorus Raf.

PLUMBAG/NACEAE (LEADWORT FAMILY)
Limonium nashii Small

OLEACEAE (OLIVE FAMILY)
Fraxinus nigra Marsh.
Frnxi nu-s p ennsylv anic a Marsh.

Common Name

Goutweed
Purple Angelica
Water-hemlock
Spotted Cowbane
Hemlock-parsley
Poison Hemlock
r / ^ - - L  ' ^ ^ ' ^ ' ^ . - . .  - - ,
r v r d r > r r - P f  r r r r )  w u l  t

Water-penn1'wort
Lilaeopsis
Mock Bishop's-weed
Water-parsnip

Srlky Dogwood

Narrowleafed Dogwood
Red Osier

Sweet Pepperbush

Bog-rosemary

Leather-leaf
Crecn ino  (nnr r rhernr

Dwarl Huckleberry
Bog-laurel
Labrador-tea
Fetter-bush
Maleberry
Rhodora
Swamp Azalea

Black Highbush-blueberry
H i  o h h r  r c h - h l r r c h c r n :

Large Cranberry
Small Cranberry

Featherfoil
F I r n o t r d  l , r i r e P l r l l A_  ' _ " b ' *

Lance-leaved Loosestrife
Mone)'r'vort
S n n t r e r l  I  r r , r q e s r r i f  e

Swamp-candles
Tufted Loosestrife
\ , \ / a  r e r - n i  m  n e r n  e l

Sea-lavender

Black Ash
Green Ash

Indicator Status

FACW
OBL
OBL
OBL
FACW
FACW
OBL
OBL
OBL
OBL
OBL

FACW

FACW
FACW

FACW

OBL

OBL
FACW
OBL
OBL
OBL
FACW
FACW
FACW
FACW

FACW
FACW
OBL
OBL

OBL
FACW
OBL
OBL
OBL
OBL
OBL
OBL

OBL

FACW
FACW



Scientilic Name

GENTIANACEAE (GENTIAN FAMILY)
B ar t onia p (rniculato (Michx. ) Muhl
Bartonia tirginica (L.) BSP.
G entiana andr ew sii Griseb.
Gentiana clcusa Raf.
Genttana crindtct Froel. =

(Gntianopsis crinita (Froel.) Ma)
M e ny anth e s triJ oliata L.
Nymphoides cordata (E11.) Fern

SC Sabatta dodecandra (L ) BSP.
Sabatia stellari-s Pursh

AS CLEPIAD ACEAE (M ILKWEED FAM I LY)
Asclepias tncarndta L.

POLEMONIACEAE (PHLOX FAMILY)
* Phlox maculcrtct L

BORAG/NACEAE (BORAGE FAM]LY)
Myo-sotis laxa Lehm.

* M_yo.soti.s .scoipioides L.

VERBENACEAE (VERVAIN FAMILY)
Vtrbtna ht{s lc. l l17 I

IABIATAE (MINT FAMILY)
Ly copus americcnu.s Muhl.
Ly copus dmpldctdns Raf.
Ly c op us rub ellus Moench
Ly copus uni.fl orus Mi chx.
L_ycopu.s vi rgr nicu-s L.

* Menthq (tquaticaL.
Mtnlha drv lns is  L.

* Physostegict virginiana (L ) Benth.
Py cnanthemum muticunt (Michx.) Pers.
Py cnanthemum ttnui.folium Schrad.
S cut tll ar ia q iktb tit' oh a A

Hamilt. = (5. gnlcriculatc L.)
SC Scutt:Ilcrria tntegrifolia L.

Scutellaria late ri.fl,ora L.
E S tachy s hyssopifolia Michx

Stachys palustris L.
SC Stachys renuifolra Willd.

Teucrium canadtnse L.
Teucrium occiclentale Gray =

(f. canarlensi.s L )

SCROPHULA RIACEAE (FIGWORT FAMILY)
Agalinis maritima (Ral.) Raf.
Agalinis paupercula (Gray) Briu.
Agalinis purpurea (L.) Pennell
Chelone g labraL.

* Chelttne lyonii Pursh
Gratutls curec Muh1.
Gratiola ne5;lecla Torr.
Limosella subulata Ives
Lindt rnta anagall ide a (Mrchx. ) Pennell
Lindernia dubia (L.) Pennell
Mimulu-s alntu-s Ait.

Common Name

Screu'stem
Bartonia
Closed Gentian
Bottle-gentian

Fringed Gentian
Buckbean
Floating-heart
Large Marsh-pink
Marsh-pink

Swamp Milkweed

Wild Sweet Will iam

Smaller Forget-me-not
Forget-me-not

Blue Venain

Cut-leaved Water-horehound
Clasping Water-horehound
Gypsy.wort
Common Water-horehound
Virginia Water-horehound
Water-mint
Freld Mint
Obedient Plant
Sho r t - t oo thed  Moun ta i  n -m in r
Nar row- lea r  ed  Moun ta rn - rn in t

Marsh Skullcap
Hyssop Skullcap
Mad-dog Skullcap
Hyssop Hedge-nettle
Woundwort
Rough Hedge-nettle
Seaside Germander

I ] a i n '  C o ' - . - , 1 . '

Seaside Gerardia
Smal l - f l  owered Cerard ia
Purple Gerardia
Turtlehead
Red Turtlehead
Golden-pert
Clammy Hedge-hyssop
Mudwort
False Pimpernel
False Pimpernel
Winged Monkey-flower

Indicator Status

OBL
FACW
FACW
FACW

OBL
OBL
OBL
OBL
FACW

OBL

FACW

OBL
OBL

FACW

OBL
OBL
OBL
OBL
OBL
OBL
FACW
FACW
FACW
FACW

OBL
FACW
FACW
FACW
OBL
FACW
FACW

FACW

FACW
FACW
FACW
OBL
FACW
OBL
OBL
OBL
OBL
OBL
OBL



Scientific Name

* Mimulus guttatus DC.
* Mimulus moschatus Dougl.

Mimulus ringens L.
P e dicularis lanc e olata Michx.
V eronica qmericana (Raf.) Schwein.

* Veronica anagallis-aqu(ttica L.
Veronica peregrina L.
Veronica scutdlataL.

LENTIBUIAR IACEAE (BTADDERWORT FAMILY)
SC Utricularta biJlora Lam.

U tricularia cornuta Michx.
SC lJtricularia.fibroscWalt.

U triculaia geminiscapa Ben1 .
lJtricularia gibba L.
LI tricularia inf ata Walt.
IJ tncul ari a int e r m e dia Hayne
Utricularia minor L.
Ll tricul ai a pu r p ur e a W alt.

SC Iltr iculariaresupinata B. D. Greene
Utnculariavulgaris L. = (U.

macrorhiza Leconte)

PTANTAG/NACEAE (PLANTAIN FAMILY)
Plantago juncordes Lam. = (P.

mar i t imaL )
Plantago oliganthos R. & S. =

(P.  mar i t imtL.)

RU BIACEAE (MADDER FAM I LY)
C eph al anthus o c ci dent alis L
Diodia tirgintana L.
G alium asp r ellum Michx.

SC Gal iumlabrador icumWieg
Gahum obtusum Bigel.

* Gctlium pdlustre L.
Galium tinctorium L.
Galium trit ' idumL.

CAPRIF OLIACEAE (HON EYSUCKLE FAMILY)
Sambucus canadensis L.
Viburnum cassinoides L.

SC ViburnumnudumL.
Yiburnum recognitum Fern.
Viburnum tri lobum Marsh.

CAMPANUTACEAE (BLUEBELL FAMILY)
Camp anula apcri noides Pursh
Campanula uliginosum Rydb. =

(C. aparinoidts Pursh)
Lobelta cardinalis L.
Lobelia dortmanna L.
Lobe l i aha lm iLL
Lobelia stphihtica L

COMP OSIT AE (COMPOSITE FAMILY)
Aster latei.llorus (L.) Britt

T Aste r nemoralis Ait.
Aster novae-angliae L

Common Name

Yeliow Monkey-flower
Muskflower
Square-stemmed Monkey-fl ower
Swamp Lousewort
American Brooklime
Water-pimpernel
Purslane-speedwell
Marsh-speedwell

Two-fl owered Bladderwort
Horned Bladderwort
Fibrous Bladder-wort
Bladderwort
Humped Bladderwort
Small lnflated Bladderwort
Mrlforl Bladder-wort
Small Bladderwort
Purple Bladder-worl
Bladderwort

Common Bladderwort

Seaside Plantain

Salt-marsh Plantain

Buttonbush
Large Buttonweed
Rough Bedstraw
Northern Marsh Bedstraw
Large Marsh Bedstraw
Marsh Bedstraw
Clayton's Bedstraw
Small Bedstraw

Common Elderberry'
Northern Wiid Raisin
Possum Haw
Northern Arrow-wood
Highbush-cranberry

Marsh Bellflower

Blue Marsh Be11flower
Cardinal-flower
Water Lobelia
Kalm's Lobelia
Great Lobelia

Calico Aster
Bog-aster
New England Aster

1 1 2

lndicator Status

OBL
OBL
OBL
FACW
OBL
OBL
FACW
OBL

OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL
OBL

OBL

FACW

FAC\\'

OBL
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OBL
OBL
FACW
OBL
OBL
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FACW
FACW
OBL
FACW
FACW

OBL

OBL
FACW
OBL
OBL
FACW

FACW
FACW
FACW



Scientific Name

Astcr noli-belgii L.
Aste r praealfus Pclir.
Aste r punice u.s L.
Aster radula Ait.
Aste rs implcx Wi l ld .
Astt r subulatus Miclrx.
Aster tcnui.folius L.
Aster umbcllcttu-s Mill.
Bidens aristosa (Michx ) Britt
Bidens cernua L.
Bidens comosa (Gray) Wieg.
Bidtns connata Muh1. ex Willd
Bidens coronata (L.) Britt.
Bidens discoidea (T. & G ) Briu.
Bidens ccrtonii Fern.
Bidcns.frondosa L
Bidtns he te rodtrra (Fern.)

Fern.  & St .  John
Bidens laevis  (L. )  BSP.
Biclens pilosa L.
Bidc ns p olv le pi-s Blake
Btiltonia a-slcroidcs (L.) L'Her
Cirsium muticum Michx.
Eupatorium dubium Willd. =

(Eup ato r i ad eI phu s dub tus
(Willd. cx Poir.) R M.
King & H Rob.)

Euputoriunt .f i-stnlosum Barratt =
(Eup atoriadelph u-s./istr.rlosus
(Barratt er. Hook.) R.M
King 6r H. Rob )

Ettpcttorium mnculutum L. =
(E up atoriadelphus macul cttus
(L.) R.M. King 6r. H Rob )

Eupatorium ptrt 'oltatum L.
EtLpatorium pilosum Walt.
Helenium autumnalc L.
H tliantlus giga nteu.s L.
Iva-fr.utesccn-s L
Mtgalodontct beckii (Torr. ) Greene
Mihania scandens (L ) Wrlld.
Petn-sites palmatu.s (Ait )

Gra;, = (P frigidus (L ) Fr.)
Pluchecr purpurctsccns (Su'.) DC
RrrJb, , ir i, i  /,r i ini. it. i  L.
5e necir.r aurtus L.
Solidcgo X a.spcrula Desf.
Solidago cll iott i i  T. 6r G.
) t , l idug, ,  q igt rnt , . . t  A i t .
Solidrrgo patula Muhl
Solidago sempe rvircns L.
Solidago ttnui.folia Pursh =

(Euthamia t e nui.f oli a (Pursh ) Greene)
Solidago ul(inosn Nuu.
Vtrnonia noy eboractnsis (L ) Michx.

Common Name

New York Aster
Willow Aster
P r  r r n l c - < t e m  m e r ]  A  < t o .

Rough-leaved Aster
Tall White Aster
Salt Marsh Aster
Salt Marsh Aster
F la r - r ( , pped  Wh i re  As rc r '
Tickseed-sunflower
Nodding Beggar's-ticks
Lealy-Bracted Beggar's-ticks
Swamp Beggar's-ticks
Tall Tickseed-sunfl ower
Sma11 Beggar's-ticks
Eaton's Beggar's-ticks
Common Beggar's-ticks

Beggar's-ticks
Smooth Bur-marigold
White-fl owered Bur-marigold
Beggars-ticks
Boltonia
Swamp-thistle

Joe-Pye-lveed

Hollow Joe-Pye -u,ee d

Spotted Joe-Pye-weed
Boneset
Rough Thoroughwort
Common Sneezeweed
Tall Sunflower
High-tide Bush
Water-marigold
Climbing Hempweed

Palmate-leaved Sweet Cohsfoot
Salt Marsh Fleabane
Tall Cone-flower
Golclen Ragwort
Goldenrod
Elliott 's Goldenrod
Late Goldenrod
Rough-1ear.ed Goldenrod
Seaside Goldenrod

Narrow-leaved Goldenrod
Bog Goldenrod
New York Ironweed

Indicator Status

FACW
FACW
OBL
OBL
FACW
OBL
OBL
FACW
FACW
OBL
FACW
FACW
OBL
FACW
OBL
FACW
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OBL
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