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1.0 Introduction

The United States Environmental Protection Agency (USEPA) and Army Corps of
Engineers (ACOE) are characterizing the natural resources and contaminants found in
and adjacent to the Housatonic River. Elevated levels of polychlorinated biphenyls
(PCBs), which originated from the General Electric facility in Pittsfield, Massachusetts,
have been found in the river and its floodplain (Blasland, Bouck & Lee, Inc. 1996). An
in-depth ecological characterization has already been prepared for a river section
approximately 12 miles (19 kilometers) long extending from Newell Street in Pittsfield
downstream to Woods Pond Dam in Lee, Massachusetts, including riverine habitat,
adjacent floodplain wetlands, and uplands associated with the main stem of the river.
That area has been referred to as the primary study area (PSA) and was the focus of three

years of ecological inventory studies from 1998 — 2000.

The USEPA and ACOE are now in the process of identifying and characterizing
ecological communities and contaminants found in the rest of the river, downstream of
Woods Pond in Lee, Massachusetts, to just upstream of the Derby-Shelton Dam in Derby
and Shelton, Connecticut. This stretch of river, approximately 110 miles long, is referred

to as the rest-of-river (ROR) study area.

1.1 Purpose of Report

The objective of this study was to identify and characterize the ecosystems occurring
within the ROR study area, including both plant and animal communities. It was
conducted largely through agency consultation and a literature review. Some aerial
photography was used to identify natural communities that potentially occur in the ROR
study area. Finally, some very limited field visits to the upper parts of the ROR study

area were conducted over the course of the last three years.

The purpose of this document is to present the natural communities that occur in this

study area and identify wildlife assemblages associated with each community.
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2.0 Report Organization

The report is organized into three sections:

» Section | Introduction
e Section Il Study Area Description
e Section IlI Ecological Characterization

Section | introduces the purpose of the report, describes the report organization, and
explains the relationship between the ecological characterization and previous and
ongoing studies of a similar nature. A broad description of the study area is provided in
Section Il and includes discussions of land use patterns and the biophysical setting of the
study area.

The bulk of the report is contained in Section 11, the Ecological Characterization. This
section is further divided into six chapters:

* Chapter 1 Natural Communities

* Chapter 2 Macroinvertebrates

e Chapter 3 Fish

» Chapter 4 Reptiles and Amphibians
* Chapter5 Birds

* Chapter 6 Mammals

The report includes a species:habitat matrix of vertebrate wildlife species expected to
occur in the ROR study area (Attachment A).

3.0 Relationship to Previous and Ongoing Studies

This ROR ecological characterization is related to the ecological characterization report
and activities conducted within the original Newell Street to Woods Pond Primary Study

Area in that’s it goals are the same as that report. This characterization, however, did not
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include detailed field investigations like that for the PSA. Instead, a landscape analysis
and literature-based resource assessment was conducted to characterize the ecology of the
ROR study area.
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1.0 Introduction

Following is a brief discussion of physical and biological setting of the ROR study area,

including historical uses and changes in the river valley.
2.0 Land Use Patterns and Population Trends

2.1 Historical Land Use Patterns and Population Trends

The Mohican family of the Algonquin Indians are believed to have been the first peoples
to settle in the Housatonic River valley. The Native Americans who settled in the valley
had relatively little impact on the river and the surrounding natural communities
(Weatherbee 1996). This changed, however, with European settlement of the area,
beginning in 1639 (HVA 2001).

The first Europeans settled in Stratford, at the mouth of the river (HVA 2001).
Settlement quickly spread up the river valley. Much of the river basin was developed for
agriculture during the first 100 years of settlement, during which time the river itself was
used largely for transportation and waste disposal. During the 18™ and 19™ centuries,
water power played an important role in the development of the river and the river valley,
first as mechanical power to turn grist and saw mills, and then for the generation of

electric power.

With the onset of more advanced industry in the river valley came an increased rate of
land use and changes to the landscape. The discovery of high-quality iron ore in
northwest Connecticut resulted in increased forest harvesting to fuel smelting furnaces
(HVA 2001). The start of paper making in the region also resulted in increased forest
harvesting on the higher hills surrounding the valley. By 1850, most towns up and down
the river had small factories on the river banks that used the river as both a source of
water for their manufacturing and milling processes, and a source for their waste disposal

needs (HVA 2001). This resulted in obvious decreases in water quality in the river.
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2.2  Current Land Use Patterns and Population Trends

Current land use patterns are similar to historic patterns. The most highly developed
portions of the Housatonic River valley occur in the broad alluvial plains in the valley
bottom. Agriculture still plays an important role in the valley and is dominant in
localized areas, including Great Barrington, Massachusetts, and Kent and New Milford,
Connecticut, where broad, fertile floodplain soils occur. The largest population centers
are also located low in the valley, near the river. Many former agricultural areas,
however, have reverted back to forest. This is especially true along the hillsides rising
above the river. These areas were abandoned as farmland because of their poorer soils
and the difficulty in clearing and maintaining them. Some land areas immediately
aquired by state and federal land agencies have become reforested adjacent to the river.
This includes state wildlife management areas in Pittsfield, Lee, Lenox, and Stockbrige,
Massachusetts, and the Appalacian Trail in Kent and Cornwall, Connecticut.

3.0 Biophysical Setting

The ROR study area is located in southern Berkshire County, Massachusetts, and western
Litchfield, eastern Fairfield, and western New Haven Counties, Connecticut. Berkshire
and Litchfield Counties contain the most topographical relief in the two states. Within
these counties, the Housatonic River runs through a valley with varying topography. For
much of its path through Berkshire County, the river lies in a wide alluvial plain called
the Central Valley (Weatherbee 1996). The Berkshire Plateau, a southern extension of
Vermont’s Green Mountains, forms a ridge that runs along the eastern edge of the valley
while the Taconic Range, extending from Vermont to New York, extends along the
western edge of the valley.

In Connecticut, the river runs through the Northwest Highlands in Litchfield and northern
Fairfield Counties and the Southwest Hills of eastern Fairfield and New Haven Counties
(Bell 1985). The Housatonic River continues running through an alluvial valley, except
that in Connecticut it is called the Marble Valley. The Taconic Range extends
southward, along the western boundary of the Marble Valley, into northwest Connecticut.
Two additional, similar ranges—Housatonic Highlands and Hudson Highlands—continue

SECTION I11-2



south, along the western boundary of the Valley. East of the valley, the Berkshire Plateau
continues southward and is called the Litchfield Hills Plateau. In two small areas of the
Marble Valley, the Housatonic River has cut a channel through the much tougher
Housatonic Highlands and Hudson Highlands. These departures from the softer, more
easily eroded Marble Valley occur from Falls Village to Cornwall Bridge and from
Gaylordsville to New Milford. The river finally leaves the valley south of New Milford
and crosses the schists and gneisses of the Southwest Hills.

3.1 Climate

The ROR study area has a continental climate, similar to the rest of interior New
England, characterized by cold winters and hot summers. Average annual temperature,
average daily July temperature, and average daily January temperature for Stockbridge,
near the north end of the study area, have been 8, 20, and —6 degrees Celsius,
respectively, for the time period 1951 — 1974. At Cornwall, Connecticut, near the middle
of the study area, average annual and average daily July and January temperature have
been 9, 21, and —4 degrees Celsius, while at Danbury, Connecticut, nearer the southern
end of the study area, they have been 10, 22, and -3 degrees Celsius (USDA SCS 1970,
1981, 1988).

The number of frost-free days (i.e., the growing season) at those locations ranges from
103 to 183 days. The growing season for native vegetation (e.g., willows, evergreen
trees, skunk cabbage) begins in March and ends in October with the last frost-tolerant
herbs (e.g., asters, gentians) (Weatherbee 1996). Moisture supply usually exceeds
evaporation, except during periods of drought. Total rainfall is evenly distributed
throughout the year and averages 109 cm in Berkshire County, increasing slightly
southward to 114 in Litchfield County and 119 in Fairfield and New Haven Counties
(USDA SCS 1970, 1979, 1981, 1988). Conversely, average total snowfall for these
counties decreases drastically north to south and is 180, 155, 99, and 81 cm, respectively
(USDA SCS 1970, 1979, 1981, 1988).
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3.2 Geology

3.2.1 Regional Geological Setting

The Housatonic River lies within the New England Physiographic Province, more
specifically within the Taconic geologic region of western Massachusetts and the
Northwest Highlands and Southwest Hills regions of Connecticut.

Within Massachusetts, the river occupies a broad, sediment-filled valley that separates
two major geologic terranes: the Taconic Hills to the west; and the Berkshire Massif (also
referred to as the New England Uplands) to the east. Upon entering northwestern
Connecticut the river flows mostly within the Northern and Southern sections of the
Marble Valley, a region of easily-eroded metamorphosed limestone lying between the
Taconic Plateau (an extension of the Taconic Hills of Massachusetts) and the Litchfield
Hills (an extension of the Berkshire Range). Within this region the river departs from the
Marble Valley only in two short stretches: where it cuts gorges through the granite and
metamorphic rocks of the Housatonic Highlands Plateau near Falls Village and the
Hudson Highlands Plateau near Gaylordsville.

The river finally departs from the Marble Valley south of New Milford, Connecticut,
where it cuts across the metamorphic rocks of the Southwest Hills and ultimately reaches
Long Island Sound. This departure from the Marble Valley marks a crossing into a
separate geologic terrane, first identified as a regional geologic fault by Eugene Cameron

and referred to as “Cameron’s Line” (Bell 1985).

The geomorphology of the Massachusetts and Northwestern Connecticut section is
typified by rounded hills and mountains draped with glacial deposits, and relatively
narrow, steep-sided valleys cut into the hills by streams and rivers. More gently-rolling
hills are found in the Southwest Hills section of Connecticut. Due to extensive
continental glaciation and the thick deposits of glacial materials left behind, bedrock
formations are generally exposed only in the hills and mountains, or as riverbed
exposures in high-gradient areas.
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3.2.2 Bedrock Geology

In passing from its source in Massachusetts to Long Island Sound, the Housatonic River
moves through at least two distinct geologic terranes. In fact, it passes over the remnants
of two completely separate tectonic plates, one representing an ancient continental
margin with granite basement rocks and marble, and the other a displaced series of
ancient deep-water ocean sediments. The boundary between the two terranes is marked
by “Cameron’s Line,” which passes through New Milford (Bell 1985). The rock types
contained within each plate have been extensively deformed and metamorphosed, and
their compositional and physical features influence many characteristics of the

Housatonic River basin.

The Taconic region of Massachusetts and the Northwest Highlands region of Connecticut
have been subjected to a series of depositional and tectonic events over the past 600
million years, related to repeated openings and closings of the lapetus ocean basin
(precursor to the Atlantic) and resultant continental collisions. From the late Cambrian to
the early Ordovician period (from about 450 — 500 million years ago) the region was on
the edge of a stable warm-water continental shelf, located near the equator. The main
part of the continent, located to the west, consisted of an accumulated series of granitic
rocks and metamorphosed sediments more than 1 billion years old, comprising the proto-
North American plate. Shallow water marine sediments, dominated by carbonates such
as magnesium- and iron-rich dolomite and calcium-rich limestone and quartz-rich sands,
were deposited on the continental margin, located in present-day western Massachusetts
and northwestern Connecticut, while deeper-water deposits such as mud and silt were

deposited in the ocean basin that lies much further to the east (Zen 1983, Rodgers 1985).

In the late Ordovician period (about 410 — 440 million years ago) the closing of the
lapetus ocean basin represented the onset of the Taconic Orogeny (mountain building
activity), a tectonic event that compressed and buried the offshore deep-water sediment
pile, metamorphosing the mud and silt into a series of slates and pelitic schists (Zen
1983). Continued compression eventually pushed these basin deposits up and over the

shelf carbonate rocks, forming a series of stacked, fault-bounded thrust sheets that today
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form the Taconic Hills found west of the Housatonic River in Massachusetts and in
northwestern Connecticut. These compressed and metamorphosed ocean sediments also
comprise the bulk of the Southwest Hills of Connecticut, through which the Housatonic
flows between New Milford and Long Island Sound. As the lapetus ocean basin closed
completely, a series of older, highly-metamorphosed schists and gneisses (representing
either the leading edge of the colliding continent or more deeply-buried volcanic-derived
sediments on the western side of the basin) was also pushed upward and westward to
form the Berkshire Massif, which lies east of Pittsfield, and possibly the Bolton Range in
Connecticut ( Bell 1985, Rodgers 1985).

During the Devonian period (350- 400 million years ago) another tectonic event (the
Acadian Orogeny, which sent yet another micro-continent crashing into eastern
Massachusetts and Maine) further compressed and heated the rocks in the Housatonic
region, producing an overprinted series of geologic faults, folds, and fractures and
completing the transformation of dolomite and limestone into the marble that underlies
much of the Housatonic valley today in Massachusetts and northwestern Connecticut.
Subsequent dissolution of this marble along fractures and joints has established a network
of interconnected fractures and openings, producing a significant groundwater aquifer in
the entire region (Olcott 1995). Dissolution and remobilization within some iron-rich
sections of marble also produced a series of pod-like iron-oxide deposits (limonite) near
the towns of Salisbury, Canann, Cornwall and Kent. These deposits were mined
beginning in 1734 to provide iron ore for early blast furnaces, and represented some of

the most important mining operations in the colonial era in Connecticut (Bell 1985).

These marble formations are important not only because they are the largest economic
marble deposits in the two states, but also because their character significantly impacts
the hydrology, groundwater chemistry, soil composition, and resultant natural
communities in the river valley within Massachusetts and upstream from New Milford,

Connecticut.
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3.2.3 Glacial Geology

The most recent chapter in the area’s geologic history involved extensive glaciation and
Quaternary sediment deposition over the past 14,000 years. As in most of New England,
continental glaciers advanced and retreated over the study area several times during the
last 100,000 years, scouring bedrock and leaving behind discontinuous deposits of sand,

silt, clay, and a series of poorly sorted gravels generally referred to as glacial till.

Following the last glacial retreat in Wisconsinan time (10,000 — 14,000 years ago) glacial
till and sands filled the Housatonic valley locally to depths of 30 m (100 feet) or more.

Within the Pittsfield, Massachusetts, area, till is reported to overlie marble bedrock
directly under the Housatonic River, with till thickness ranging from 2 feet to more than
50 feet (Blasland, Bouck & Lee 1994; Roy F. Weston, Inc. 2000). Cobbles of reworked
marble within glacial tills suggest that the bedrock marble was exposed and scoured by
the glaciers in this area, contributing significant amounts of carbonate material to the
sediments. Subsequent erosion and reworking of these deposits by streams has produced
a complex set of surficial deposits that serve as aquifers and exert control over the

hydrologic features of the region.

3.2.4 Soils

Six major soil associations are present in the Housatonic River basin (New England River
Basins Commission 1980). Three of the associations—Paxton-Woodbridge-Ridgebury,
Charlton-Hollis, and Lyman-Peru-Marlow-Berkshire—are derived from glacial till and
schist. These soils are characterized by shallow depth to bedrock, hardpan, stoniness, or
steep slope. Two of the soil associations are derived from limestone and schist. These
are called Copake-Groton, found in the Central Valley region, and Stockbridge-
Farmington-Amenia-Pittsfield, located in the Taconic Range. They are characterized by
deep, well-drained soils. The final soil association is called the Hinckley-Merrimac.
This association is located along the valley edges on glacial outwash terraces. It is

characterized by deep, sandy, well-drained, acidic soils.
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Upstream from Kent, Connecticut, the soils of the river valley are comparable to the
Copake-Groton soil association, which are typically deep, well-drained loamy soils
derived from glacial outwash. Housatonic River floodplain soils are derived directly
from bedrock (marble or schist), from glacial outwash, or from calcareous glacial till
(USDA SCS 1966, 1979, 1988). Overwash of silt and fine sand into the floodplain is
apparent in much of the low floodplain. Heavier soil particles, such as medium to coarse
sands, remain within the channel and are the dominant soils of the riverbanks and bars
(Bent 1996). Downstream from Kent, the soils are dominated by Hinckley-Merrimac-
Hartland sandy soils and Charlton-Hollis loamy soils (USDA SCS 1966.)

The regional juxtaposition of more acidic source material (e.g., schists) with more neutral
carbonate-rich bedrock (marble) in Massachusetts and northwestern Connecticut has
created a diverse series of soils that contribute to the richness of the natural communities,
and may explain the number of rare plant species found in portions of the study area.
These rich soils should also be expected within the Marble Valley sections of the river in
Connecticut, whereas the lack of carbonate bedrock downstream from New Milford

suggests that soils in that section may not be as productive.
3.3  Hydrology

3.3.1 Ground Water

The calcareous bedrock in the Marble Valley of Connecticut and the Massachusetts
section of the river serves as a major aquifer for the region, and its composition also
influences the ground water quality. Ground water from this aquifer generally contains
high concentrations of calcium and magnesium compared to water in other rock types,
resulting in moderately hard to very hard water (i.e., a neutral pH and relatively high
concentration of dissolved solids) (Olcott 1995). Ground water moving through the
aquifer may also come in contact with calcareous glacial tills, which can maintain or

increase the pH and mineral content of the water.

Regional groundwater in the Housatonic basin originates in upland areas, which consist

predominantly of schist, quartzite and marble bedrock locally overlain by thin glacial
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deposits. Groundwater recharge presumably includes precipitation percolating through
the glacial overburden or directly into the carbonate aquifer, and ground water movement
is assumed to follow the carbonate bedrock surface down gradient toward the Housatonic
River. Within these areas of carbonate bedrock, ground water retains its neutral pH and
high nutrient content, enhancing the rich soil conditions present along the river and

floodplain areas.

Downstream from New Milford, the bedrock in both the river valley and the upland
areas consists of relatively acidic schists and gneisses, with no carbonate present
(Rodgers 1985). Precipitation percolating into and groundwater passing through this

source material is expected to retain a low pH.
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Chapter 1  Natural Communities

1.0 Introduction

A natural community is an assemblage of interacting plants and animals and their
common environment, recurring across the landscape, in which the effects of recent
human intervention are minimal (Gawler 2000). Natural communities, therefore, include
the biota and the physical substrate and characteristics. Natural communities are
repeatable units identified by their unique combination of plants and animals, and serve
as convenient categories for landscape discussion. Some communities are populated by
common species with general habitat requirements, while other communities are

inhabited by rare species with very specific substrate requirements.

For purposes of this study, rare plants are those species that are considered to be of
conservation concern in Massachusetts or Connecticut (MNHESP 1999, CDEP 1998).
Rare species, including plants, are commonly classified according to their rarity. Factors
that influence a given species’ rarity include number of state occurrences, number of
global occurrences, vulnerability to disturbances, rarity of the associated natural
community, fecundity, and other aspects of its biology. Definitions of rarity (e.g.,

endangered, threatened) can be found in Table 1-1.

The characteristics of natural communities provide detailed landscape descriptions and a
framework to discuss animal-habitat associations. Rare species provide a measure of
landscape uniqueness, as they occur more frequently in regions with unusual physical
aspects (e.g., high elevation, high pH bedrock) or in transition zones between ecoregions.
Furthermore, rare plants are protected from take by the Massachusetts Endangered
Species Act (M.G.L. c. 131A), its implementing regulations (321 CMR 10.00), and the
Connecticut Endangered Species Act (Public Act 89-224).
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Table 1-1 State ranking and status definitions.

Term Definition

Native species which are in danger of extinction throughout all or part of their range or which
Endangered - o . - .

are in danger of extirpation, as documented by biological research and inventory.

Native species which are likely to become endangered in the foreseeable future, or which are
Threatened

declining or rare as determined by biological research and inventory.

Special Concern

Native species which have been documented by biological research or inventory to have
suffered a decline that could threaten the species if allowed to continue unchecked, or which
occur in such small numbers or with such restricted distribution or specialized habitat
requirements that they could easily become threatened.

Rare or uncommon species that are not formally protected by legislation but are monitored by
the MNHESP or CDEP. This category contains species which may have been dropped from

(“G” instead of “S”)

Watch List the official rare plant list, are candidate species for listing, may have questions as to
taxonomic identity or native range, or have had insufficient collection effort to ascertain
rarity.

Critically imperiled because of extreme rarity (five or fewer, or very few, remaining

S1 individuals or hectares) or because some aspect of its biology makes it especially vulnerable
to extirpation.

$2 Imperiled because of rarity (6—-20 occurrences or few remaining individuals or hectares) or
because of other factors making it vulnerable to further decline.

S3 Rare (on the order of 20-100 occurrences).

S4 Apparently secure, but with cause for long-term concern.

S5 Demonstrably secure.

SH Occurred historically, and could be rediscovered; not known to have been extirpated.

SX Apparently extirpated (historically occurring species for which habitat no longer exists.

SuU Possibly in peril, but status uncertain; need more information.

5o Probably rare or historic, based on status elsewhere in New England, but not yet reviewed or

' documented by MNHESP or CDEP.

Global ranks

Follow the criteria for state ranks but refer to the entire range of a species, rather than just its
statewide distribution.

SECTION III - 1-2




2.0 Methods

2.1 Background

Landscape analysis, a multi-step process involving information collation, interpretation,
and summarization (Lortie et al. 1992), was performed to provide a macroscopic view of
the ROR study area’s history and ecology. The landscape analysis process identified
natural communities likely to occur in the study area, including those with moderate to
high potential for containing a targeted feature (e.g., rare plants, animals, or natural
communities). The process involved using available natural resource information such as
United States Geological Survey (USGS) 7.5 minute topographic maps, surficial and
bedrock geology maps, aerial photographs, soils maps, wetlands maps, land use history
information (e.g., fire, cutting, herbicide spraying), and species descriptions to develop a
search image of the targeted feature (e.g., a rare plant) or its associated natural
community. The study area was then assessed to determine if areas occurred that could

harbor the targeted feature.

2.2  Literature review

Available information on rare plants and natural communities was collected from
published and unpublished sources. The Massachusetts Natural Heritage and Endangered
Species Program (MNHESP) and the Connecticut Department of Environmental
Protection (CDEP) were contacted for rare plant and community information. Locations
of known rare features were plotted on study area base maps. MNHESP and CDEP
botanists and natural community scientists were also consulted regarding the availability
of reports on plants and communities for the study area. Information on rare plant
species taxonomy and biology was collected from botanical texts (e.g., Flora of North
America Editorial Committee 1993, 1997 and 2000; Gleason and Cronquist 1991; Haines
and Vining 1998; Dowhan and Craig 1976; Fernald 1950) and herbarium vouchers.
Available information on rare plants and communities in and near the study area was
reviewed to predict whether additional rare plant or community sites might occur in the
study area based on species ranges, ecology, and available habitat types.
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Taxonomy of vascular plants follows Haines and Vining (1998) and Flora of North
America Editorial Committee (1993, 1997, and 2000). Natural community classification
for the entire study area largely follows Swain and Kearsley (2000). This treatment
represents the most current and comprehensive system for Massachusetts. Many river
and lake ecosystems, however, are not described. Classification of these latter
communities follows Weatherbee (1996) and Weatherbee and Crow (1992). Gawler
(2000) and Swain (pers. comm., A. Haines of Woodlot with P. Swain of the MNHESP,
several contacts in 1999 and 2000) were referenced for community characterization. The
CDEP natural community classification has not been completed; therefore, the MNHESP
classification was used for the entire study area (pers. comm. Metzlier 2001). This use of
just one classification system also allowed for continuity across this large study area.

2.3 Aerial Photograph Interpretation

Color infra-red and true color aerial photographs (1:6000 scale) of Massachusetts and
black and white aerial photographs (approx. 1:6000 scale) of Connecticut were used to
review the types and locations of natural communities in the study area. Natural
communities in the study area that appeared to be in a natural state (i.e., they had not
been altered by agricultural activities, development, human-induced flooding, or other

factors) were identified on maps and aerial photographs.

3.0 Natural Community Descriptions

Twenty-eight community types occur in the ROR study area. Scientific names for plants

referenced in this document are listed in Attachment B.

3.1 Lacustrine Communities

Lacustrine communities include wetlands and deepwater habitats located in topographic
depressions and impounded river channels. These communities have limited (less than
30 percent) areal coverage of woody and emergent herbaceous plants and may also have
active, wave-formed shoreline features (Cowardin et al. 1979). Along the Housatonic

River, lacustrine communities are essentially human-created features (i.e.,
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impoundments). One lacustrine community type was found to occur in the ROR study

area.
Moderately Alkaline Lake/Pond

This lacustrine community is usually found on limestone and marble bedrock in the
Housatonic River valley. These lakes/ponds tend to have gently sloped shores and soft-
substrate bottoms. Measurements of pH are usually between 7.0 and 9.0 (Weatherbee and
Crow 1992). Many species of submerged and floating-leaved aquatic species may be
present in shallow areas. Rosette-forming species, however, tend to be less common and
are more frequent in acidic lakes. Some of the more common plants include common
hornwort, common water-nymph, Canada waterweed, tape-grass, and long-beaked water
crowfoot. Moderately alkaline lake/pond communities also appear to be more susceptible

to invasive plant species, such as Eurasian milfoil and crisped pondweed.

Many species of fish utilize this community type. Bluegill sunfish, pumpkinseed sunfish,
largemouth bass, yellow perch, chain pickerel, brown bullhead, and golden shiner are
common species. Eastern elliptio and eastern floater are two species of fresh water
mussels occurring in this habitat. Common herpetile species include green frogs, pickerel
frogs, American toads, eastern newts, wood frogs, and painted turtles. Several species of
swallows are likely to feed on insects over this community. These included tree
swallows, bank swallow, barn swallows, and northern rough-winged swallows. Wood
ducks and mallards are common waterfowl and great blue herons are common wading
birds. Long-tail weasel, mink, and river otter are carnivorous mammals that may

commonly use this habitat.

3.2 Riverine Communities

Riverine systems are wetland and deepwater habitats with continually or periodically
flowing water contained within a channel. They are not significantly dominated by
woody or emergent herbaceous vegetation (less than 30 percent areal cover) and do not
have ocean-derived salts exceeding 5 parts per thousand. Riverine systems may occur in

natural or created channels and sometimes are merely connections between two bodies of
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water (Cowardin et al. 1979). Three riverine communities occur on the Housatonic

River: low-gradient stream, medium-gradient stream, and high-gradient stream.
Low-Gradient Stream

This community describes slow-moving riverine systems with low elevational gradients.
In-stream substrate indicators of this community include fine silt and organic muck.
Low-gradient streams are often bordered by relatively flat, alluvial plains. Water pH
depends on local bedrock. The flora of low-gradient streams is more developed
compared to faster moving streams, and often takes the form of dense aquatic beds of

submersed and floating vegetation in suitable areas. Depth is commonly 2.0 — 3.0 m.

Common hornwort, Canada waterweed, Eurasian milfoil, and crisped pondweed, all of
which produce submersed vegetative organs, are the most common aquatic plants of the
low-gradient portions of the Housatonic River. Yellow pond-lily, lesser duckweed, and
greater duckweed are common floating-leaved plants in backwater areas. Giant bur-reed
is a common emergent species. Narrow-leaved bur-reed, green-fruited bur-reed, water

stargrass, large-leaved pondweed, and star duckweed are also common species.

Many species of fish from diverse taxonomic groups use low-gradient stream habitat.
Bluegill sunfish, pumpkinseed sunfish, golden shiner, spottail shiner, largemouth bass,
common carp, goldfish, yellow perch, white sucker, and brown bullhead are some of the
more common species. Rock bass, black crappie, black-nosed dace, fallfish, and northern
pike are also observed. Freshwater mussels occurring in this community include eastern
floater. Northern leopard frogs, eastern newts, green frogs, and bullfrogs use this
community extensively. Painted turtles and snapping turtles are the most frequently seen
reptiles. A number of bird species use low-gradient stream habitat of the Housatonic
River for feeding. Belted kingfishers feed in the water and nest on steep, stream-cut
banks. Tree swallows, barn swallows, and northern rough-winged swallows all feed on
insects over the river channel. Great blue herons also forage in the shallow sections.
This community is used extensively by Canada geese and is an important habitat for
spring migrants. Mallards and wood ducks utilize this community for feeding and brood

rearing. Both American black ducks and mallards are frequently seen using low-gradient
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stream habitat during the winter. Little brown bats and silver-haired bats are common

species feeding on insects over this habitat.
Medium-Gradient Stream

Medium-gradient streams describe a riverine community of moderate velocity water
flowing over sand and gravel substrate. The elevational gradient is observable, and
riffles are present in sections of the stream. Vascular plant communities are sparsely
developed and often present only in shallow, protected areas. Water depth is typically
0.5 — 1.5 m. Vascular plants are restricted to small colonies. Crisped pondweed,
Eurasian milfoil, and narrow-leaved bur-reed occur in limited extent. The increased

water velocity often leads to strict, elongate plants.

The fish community utilizing medium-gradient stream habitat is largely similar to that
found in low-gradient streams. A few species more common in cold water systems,
however, such as rainbow trout, brown trout, and brook trout, can be found here as well.
Some species that require shallow water with ample aquatic vegetation, such as carp and
goldfish, are limited in this habitat. Mallards and spotted sandpipers use shallow water

and shoreline areas in this community.
High-Gradient Stream

This community most often includes low-order streams that flow and cascade down
hillsides. Moderate-sized streams that are classified as high-gradient have significant
stretches of riffles, rapids, and whitewater. Due to stream velocity, few plants are
capable of colonizing the gravel, cobble, and ledge substrate. Most vascular plants found
in this community occur in protected microsites, such as low-slope shorelines and calm
pools and along their shorelines, which are often vegetated with species from the adjacent

upland community.

Coldwater fish species such as brook trout, brown trout, rainbow trout, smallmouth bass,
blacknose dace, and Cutlips minnow may be found in high-gradient streams. Spring

salamanders, northern two-lined salamanders and dusky salamanders are associated with
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high-gradient streams. Eleven palustrine communities were identified in the ROR study

area.

3.3 Palustrine Communities

Palustrine systems are non-tidal wetlands dominated by herbaceous plants (Cowardin et
al. 1979). They may occur in topographic depressions and drainage basins, adjacent to
lakes and rivers, or anywhere groundwater is discharged to the ground surface, such as at
the base of a slope that intersects an impermeable layer. As these communities are
wetlands, the soil is inundated or at least saturated to near the surface during a portion of
the growing season.

Deep Emergent Marsh

Deep emergent marshes are herb-dominated communities growing on inundated, or at
least permanently saturated, soils. Water depth is generally 15 — 90 cm, though standing
water may be absent during drought years. Due to anaerobic conditions, a surface layer
of well-decomposed muck usually overlies the mineral soil base. Tall grass-like herbs
are indicative of this community, but shorter, broad-leaved plants are also common. This
community dominates many backwater pools, sloughs, and oxbows of the Housatonic

River.

Characteristic herbs of deep emergent marshes in the Housatonic River valley include
broad-leaved cattail, common reed, and giant bur-reed. Pickerelweed, tuckahoe, common
arrowhead, and the invasive purple loosestrife are also frequent. Sweet-flag, lakeside
sedge, and bulblet water-hemlock are additional associates of this community. This
habitat frequently has a shrub component and often intergrades with shrub swamps.
Silky dogwood, buttonbush, and speckled alder are commonly found in and adjacent to

deep emergent marshes.

Deep emergent marshes often contain or are adjacent to water that is used by a number of
herpetile species, including eastern newts, northern leopard frogs, bull frogs, and painted
turtles. Foraging wading birds frequent this community, with great blue herons being the

most common. Virginia rails and the state-listed common moorhen also utilize this
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community. Red-winged blackbirds are characteristic birds of this community and their
nests commonly occur among tall herb stems along the Housatonic River. Other birds
include mallard, green heron, song sparrow, and yellow warbler. Muskrats are the most

obvious mammal that use deep emergent marshes.
Shallow Emergent Marsh

Shallow emergent marshes are also herb-dominated communities growing on inundated,
or at least permanently saturated, soils. They are different from deep emergent marshes
in that water depth is relatively shallower, commonly ranging from 0 — 25 cm. Soil
conditions are similar, however, in that a surface layer of well-decomposed muck is
usually present. This natural community is primarily vegetated by grass-like and broad-
leaved herbs of small to medium stature. Herbs characteristic of deep emergent marshes
(robust, graminoid plants) are absent or sparse, except that the invasive purple loosestrife
is often present. This community dominates many of the temporary vernal pools of the
Housatonic River floodplain and some of the grass-dominated river shore habitats. This

habitat is also common in beaver-influenced areas.

The vegetation of shallow emergent marshes is highly variable and, to some extent,
dependent on canopy closure and site history. Open sites that are within current or
former beaver flowages are dominated almost exclusively by rice cut-grass and tussock
sedge. Sites located within the depressions of shaded vernal pools have a mixture of false
water-pepper, dotted smartweed, wool-grass, cuckoo-flower, water-parsnip, common
arrowhead, and northern water-plantain. As noted above, purple loosestrife is a common
non-native species in marshes associated with the Housatonic River. Pools with
relatively permanent water are also vegetated by floating aquatic plants, such as lesser
duckweed.  Shrubs are commonly intermixed in this community, including silky
dogwood, buttonbush, meadowsweet, and silky willow. Wapato is a plant of state-
conservation concern in both Massachusetts and Connecticut that occurs in this habitat.
As the water level recedes in late summer, shallow emergent marshes will sometimes

have a marginal band of exposed mud flat community.
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Shallow emergent marshes are used by many herpetile species for breeding or feeding.
The species utilizing the community is dependent on landscape position. Marshes
located in open fields and beaver flowages are commonly used by northern leopard frogs,
green frogs, and eastern newts. Marshes located in somewhat isolated depressions in
floodplain forests are used by wood frogs and spotted salamanders. Predaceous reptiles,
such as snapping turtles and painted turtles, can be observed moving to vernal pools to
feed on amphibian larvae. Wading birds commonly utilize this community for foraging.
Great blue herons are frequent and the state-listed American bittern have also been noted
to use this habitat. Northern harriers, a state-listed raptor, can be observed flying over
this community. Shallow emergent marshes located in forested settings are also used by
wood ducks. Other birds include common yellowthroat, red-winged blackbird, and song
sparrow. Meadow voles are the most common small mammals found in this community
along the Housatonic River. Long-tailed weasels and mink are also known to use this

community.
Wet Meadow

This wetland community can generally be described as a shallow emergent marsh that
requires repeated disturbance (e.g., mowing, grazing) to maintain its character and halt
succession. This habitat is seasonally flooded but usually does not have standing water
through the growing season. Soils are primarily mineral and will display redoximorphic
features. Dominant vegetation is usually grass-like, but broad-leaved herbs and shrubs

can be common.

Wet meadows differ substantially in the ROR study area depending on their landscape
position. Those meadows adjacent to the Housatonic River are often dominated by reed
canarygrass, spotted touch-me-not, Canada blue-joint, and lakeside sedge. Many broad-
leaved herbs are common to this community, though limited in areal extent. They
include spotted joe-pye weed, swamp milkweed, common milkweed, and stinging-nettle.
Shrubs are frequent and usually form small, dense colonies within or along the fringe of
the wet meadow. Red raspberry, pussy willow, silky dogwood, and red-osier dogwood
are typically encountered. Vines are less common, but wild morning glory and wild

cucumber do occur. Scattered trees may be present, with black willow, silver maple, and
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boxelder being the more common species. Due to similarities in species composition,
this plant association is very difficult to separate from shallow emergent marshes without
prior knowledge of site history. Some other wet meadows may display a different
vegetation association. Wet meadows influenced by high-pH groundwater discharge can
harbor known calciphiles such as shrubby cinquefoil, autumn willow, grass-of-Parnassus,
and green-keeled cotton-grass. At sites with a history of agricultural use, species
common to farmed areas can be intermixed (e.g., meadow fescue, reed fescue, red clover,
sweet vernal grass, white bedstraw). Autumn willow, fringed-gentian, and variegated

scouring-rush are three plants of conservation concern that may occur in this habitat.

Wet meadows are used extensively during the summer season by northern leopard frogs,
particularly those that are near breeding pools that contain water for most of the growing
season. Meadow voles and white-footed mice are common small mammals observed in
this habitat. Raptors, particularly American kestrels and northern harriers, utilize this
open ground for hunting. Other birds commonly found in this habitat include eastern

kingbird, song sparrow, willow flycatcher, and yellow warbler.
Mud Flat

This community is usually found adjacent to river channels, vernal pools, and backwater
areas. As its name suggests, it is a plant community occurring on saturated mud
substrate. It is commonly inundated early in the growing season and during other high
water periods, and gradually becomes exposed in summer as water levels recede. Mud
flats vary in percent areal plant cover, ranging from sparse to moderate. Many plants
occurring in this community exist in a vegetative state until later in the season when they
are completely emersed from the water, at which time they will flower. Small
occurrences of this community can be almost completely shaded by overhanging trees.
In some areas, mud flats may intergrade with shallow emergent marshes and riverine

pointbars and beaches.

Mud flats are dominated by herbaceous species, though shrubs and some trees may occur
at their edges. Common herbaceous species include northern water-plantain, common

arrowhead, American bur-reed, needle spikesedge, and threeway sedge. Southern water-
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plantain, false water-pepper, water-parsnip, long-stalked monkey-flower, water-purslane,
false nutsedge, and wool-grass are less frequent species. Buttonbush and silky dogwood
sometimes form dense clumps at the edge of the community. Silver maple, thought not
occurring in the community, frequently overhangs and shades mud flats that occur in
vernal pool depressions. Wapato and mudflat spikesedge are two plant species of state

conservation concern that occur in mud flat communities.

Mud flats are used by several shore bird species as feeding areas. Spotted sandpipers,
solitary sandpipers, and least sandpipers can be observed in this habitat. Larger
shorebirds, such as great blue herons, also utilize this community. Other birds include
song sparrow, common grackle, and red-winged blackbird. Beaver, muskrat, raccoon,
waterfowl, and various species of small mammals are common species found on mud
flats.

Riverside Seep

Riverside seeps are groundwater discharge sites adjacent to river channels on gravel, till,
and ledge substrates. This community is often associated with riverside rock outcrops
and high-energy riverbanks. When the underlying rock is calcareous the resulting

alkaline community is known as a calcareous sloping fen (see below).

The riverside seep community is dominated by herbaceous vegetation and may have
some shrub species present, especially at the edges. Common species include boneset,
spotted touch-me-knot, fringed loosestrife, muskflower, Canada burnet, and golden
Alexanders. Silky dogwood, red-osier dogwood, swamp buckthorn, shadbush, and

highbush blueberry may be present.

Shore and wading birds utilize this habitat, especially during spring and fall migrations.
Other birds likely to be observed in this habitat include waterfowl, red-winged
blackbirds, and swamp sparrows. Snakes, such as the eastern garter snake, northern
water snake, and ribbon snake, can be observed in this community. Painted turtles and

snapping turtle may use this habitat during the breeding season.
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Calcareous Sloping Fen

Calcareous sloping fens are open wetlands for which the primary water supply is alkaline
groundwater flowing through calcareous bedrock. This groundwater slowly flows
through the fen, supplying plants with high levels of minerals and forming small rivulets.
Sites generally have a gentle slope, allowing organic layers to form over calcareous
glacial tills. This situation creates a characteristically different flora that includes

calciphilic species.

The wet, gravelly soil of this community type is usually too unstable to support trees and,
therefore, perpetuates as unshaded openings in which small herbaceous species dominate.
The herbaceous stratum consists mainly of sedges, commonly inland sedge, long-beaked
sedge, bristle-stalked sedge, yellow sedge, and porcupine sedge. Other associated herbs
include grass-of-Parnassus, rough-leaved goldenrod, northern bog goldenrod, and marsh
fern. A well-developed bryophyte layer is usually present, typically consisting of
Sphagnhum, Campylium stellatum, Drespanocladus revolvens, and Scorpidium
scorpioides. A sparse shrub layer may be present, including such species as silky
dogwood, shrubby-cinquefoil, autumn willow, currants, shadbush, and alder-leaved
buckthorn. Autumn willow and long-beaked sedge are species of Special Concern in

Connecticut.

Animals utilizing calcareous sloping fens are likely to be similar to those found in
riverside seeps. Salamanders, such as the dusky salamander and four-toed salamander, a
species of Special Concern in Massachusetts, are commonly associated with seeps and
wet, mossy habitats, thus may be found in this community type. Turtles, such as the
spotted turtle, bog turtles, painted turtle, and wood turtle, are likely to use this habitat.
Calcareous wetlands such as this community are critical habitat for the federal- and state-
endangered bog turtle.

Shrub Swamp

This community is highly variable and species occurrence is dependent on many factors,
including substrate, landscape location, and water depth. All examples of this
community share in common the lack of a closed tree canopy and dominance by the
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shrub stratrum. The soils of this community demonstrate wetland characteristics such as
redoximorphic features in seasonally saturated mineral horizons, or varying depths of
surface muck. Many occurrences of this community in the ROR study area are the result

of past disturbance and currently represent a stage in site succession.

Shrub swamps are difficult to specifically describe due to the large number of potential
species and variants. Silky dogwood, winterberry, speckled alder, and meadowsweet
form common associations in the Housatonic River valley. Those swamps occurring in
standing water are frequently dominated by buttonbush, sometimes to the exclusion of
other species. Northern arrowwood, silky willow, and pussy willow are also frequent.
Other species occurring in this community are highbush blueberry, red raspberry, swamp
dewberry, steeplebush, and meadowsweet. Shrub swamps supplied by calcareous
groundwater may have autumn willow, shrubby cinquefoil, silky willow, and pussy
willow as common shrubs. Trees often do occur in shrub swamps but are either small or
sparse. Common species include red maple and, when near the Housatonic Rive channel,
silver maple. Herbaceous plants vary as well, but are generally restricted to facultative
and obligate wetland species. Sensitive fern, calico aster, cinnamon fern, and rough-

stemmed goldenrod are common associates.

Valuable breeding habitat for amphibians can be found in some of the study area’s shrub
swamps. Pools that lack fish are used by wood frogs and spotted salamanders. Common
birds occurring in shrub swamps include yellow warbler, common yellowthroat, and gray
catbird. In some areas near the Housatonic River channel, beaver have assisted in
creating small shrub swamps by felling some of the canopy trees. Bristly crowfoot, a
species of state conservation concern, occurs in shrub swamps adjacent to the Housatonic

River channel.
Red Maple Swamp

Red maple swamps are forested wetlands where red maple is dominant in the canopy
stratum. They can occur in seepages on or at the base of slopes, within drainage basins,
or along riparian systems. In the ROR study area, this community primarily occurs

within the Housatonic River floodplain and therefore is transitional to alluvial red maple
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swamps, a community known from eastern Massachusetts. The soils of re maple swamps

are mineral and will demonstrate redoximorphic features.

Red maple is always present and is the dominant tree. Other trees, such as swamp white
oak, gray birch, and black cherry, are sometimes present, depen