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NOTE: This document is a summary report of a large document available on the
Eightmile River Study Data Disk or by download from www.eightmileriver.org

Initial Biological and Physical Attribute Survey of the Eightmile
River – A Component of the Wild and Scenic River Study –
Phase 1 Final Report.
Diana L. Walden and Dr. Piotr Parasiewicz
Northeast Instream Habitat Program, Department of Natural Resources
Conservation, University of Massachusetts, Amherst, MA

Prepared for: National Park Service and the Eightmile River Wild and
Scenic Study Committee

In 2001, Congressman Rob Simmons and Senator Christopher Dodd successfully led an
effort to have Congress authorize a Wild and Scenic River study for the Eightmile River
and its major tributary, the East Branch. The Eightmile watershed is located in
southeastern Connecticut and was nominated for study due to a concerted effort by local
citizens who recognized the importance of this resource and had a desire to see it
further protected. The resulting study is managed by the Eightmile River Study
Committee and supported by the National Park Service (NPS). The initial biological and
physical survey was performed as a component of the study by the Northeast Instream
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Habitat Program (NEIHP) of the University of Massachusetts Amherst in 2004 and
focused on fish and freshwater mussel habitat of the Eightmile River. The purpose was
to gain a general overview of the ecological composition of the river, building upon
literature review and preliminary fish and mussel data collection as reconnaissance for a
multiyear project. The completed portion of the NEIHP Eightmile study includes
description of the history of the watershed, a summary of the existing bio-physical
information on the area, an assessment of the status of the fish fauna and finally, a
discussion of recommended measures and areas of the watershed that may require
additional attention with regard to either protection or restoration. The ongoing Phase II
of this project aids the development of a computer simulation model of the instream
habitat as a management tool for evaluating ecological impacts of various watershed
management scenarios and the identification of protective measures.
Notable Characteristics
In the study area, the Eightmile River is a second to fourth order river and the watershed
is largely undeveloped in a densely populated area of the country. It is rare for a
watershed in coastal Connecticut to remain so highly forested (80-90%), with relatively
few point and non-point pollutant discharge sources. The lack of industrial development
and associated water withdrawal, as well as lack of major dams, means a consistent,
more natural flow for the river and the associated aquatic community. Its baseline
condition may serve as a target for other rivers in the state. It has high water quality and
unique geology that includes numerous deposits of sand and gravel, which tend to
export clean, cold groundwater to the river. These types of stream reaches support
many fish species due to high water quality, low temperature, and good bedding sites for
spawning. The watershed also contains high diversity in coarse, physical habitat types
as the river runs from higher gradient, boulder filled tributary streams to a lower
elevation, tidally influenced, brackish cove (Figure 1).
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Figure 1: Relief map of the Eightmile River Basin.
Reference Fish Community
It is expected that most rivers should contain a majority of fish species that require
riverine habitat for all or part of their lifecycle (Fluvial specialists and fluvial dependents).
However, the more rivers are modified, dammed, and altered, the more likely it becomes
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that the community is dominated by fish which prefer ponded areas and that can utilize
multiple types of habitat (Macrohabitat generalists). A Reference Fish Community (RFC)
is developed in order to approximate the assemblage of fish species, which should be
expected in a river similar to the one studied (based on size, ecoregion, and physical
characteristics), if there were limited anthropogenic influences (i.e. maintained ecological
integrity). With the help of the Connecticut Department of Environmental Protection,
NEIHP developed one Reference Fish Community (RFC) for the Upper Branch and East
Branch of the Eightmile River, as well as a second RFC for the Mainstem of the river
below the confluence.
The RFC for the East Branch and Upper Branch of the Eightmile consists of a diverse
assemblage of 18 species (Figure 2). The top seven most abundantly expected species
include American eel, Atlantic salmon, blacknose dace, longnose dace, white sucker,
fallfish, and tessellated darter. Approximately 83% of the community consists of fluvial
specialist or fluvial dependent species.
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Figure 2: Reference Fish Community developed for the Upper Branch and
the East Branch of the Eightmile River. The community is shown in
proportion of expected abundance for each species.
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The RFC for the Mainstem of the Eightmile consists of an assemblage of 17 species
(Figure 3). The seven species expected to be most abundant are white sucker, common
shiner, fallfish, American eel, tessellated darter, blacknose dace, and Atlantic salmon.
The proportion of the community consisting of fluvial specialist and fluvial dependent
species is approximately 80%.
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Figure 3: Reference Fish Community developed for the Mainstem of the
Eightmile River. The community is shown in proportion of expected
abundance for each species.

Existing Fish Community
The generalized, actual species assemblage (the eXisting Fish Community, or XFC) for
both sections of the Eightmile River was determined through grid electrofishing at
numerous representative locations throughout the watershed in the summer of 2004.
The proportions found in the actual survey were projected using the same calculations
used for determining the RFC. It was then compared to the RFC to determine the affinity
between the results.
The projected assemblage for the East Branch and Upper Branch of the Eightmile
consists of 16 native species and 3 introduced (Figure 3). Fallfish is now the most
dominant, followed by blacknose dace, common shiner, white sucker, and American eel.
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The proportion of fluvial species in the XFC is approximately 75% and the affinity
between the RFC and XFC assemblages is 53%.
The projected existing fish community for the lower Eightmile Mainstem, consists of 20
native species and 4 introduced species (Figure 4). The five most dominant species are
now led by the tessellated darter, followed by redbreast sunfish, American eel, common
shiner, and spottail shiner. The affinity between the RFC and XFC for the Mainstem is at
50%. Sixty percent of the XFC were fluvial specialists or fluvial dependant. In
comparison with RFC the native fauna is slightly shifted towards pond or generalist
species.
100%

Brown Trout
Smallmouth Bass

90%

Bluegill
Redfin Pickerel

80%

Creek Chub
Spottail Shiner
Brown Bullhead

70%

Golden Shiner
Yellow Perch

60%

Sea Lamprey
Chain Pickerel
50%

Pumpkinseed
Redbreast Sunfish

40%

Brook Trout
Common Shiner

30%

Tessellated Darter
Fallfish
White Sucker

20%

Longnose Dace
Blacknose Dace

10%

Atlantic Salmon
American Eel
0%
Simulated RFC

XFC

Figure 3: Comparison of Reference Fish Community (RFC) and Existing
Fish Community (XFC) structure for the Upper Branch and East Branch of
the Eightmile River.

8 of 12
Appendix 15
Eightmile Watershed Management Plan 12/2005

6

100%

Brown Trout
Smallmouth Bass
Bluegill

90%

Largemouth Bass
Mud minnow

80%

Spottail Shiner
Brook Trout

70%

Redfin Pickerel
Pumpkinseed
60%

Golden Shiner
Brown Bullhead

50%

Yellow Perch
Chain Pickerel

40%

Longnose Dace
Sea lamprey
Redbreast Sunfish

30%

Atlantic Salmon
Blacknose Dace

20%

Tessellated Darter
American Eel
10%

Fallfish
Common Shiner

0%

White Sucker
RFC

XFC

Figure 4: Comparison of Reference Fish Community (RFC) and Existing Fish
Community (XFC) structure for the Mainstem of the Eightmile River.

Mussel Habitat Survey
Four sites in the Mainstem and the East Branch were chosen as locations to do
reconnaissance level SCUBA surveys for freshwater mussels. The results of the survey
indicate that the freshwater mussel community, while not particularly abundant, is
diverse and generally healthy. More than half (7 out of 12) of the mussel species known
to occur in Connecticut are present and the community includes at least two state listed
species (Table 1). The invasive Asian clam was the most abundant mollusk species in
Hamburg Cove, but it did not appear to affect the presence of other species at this time.
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Table 1. Bivalve mollusk species that were observed in four sites on the Eightmile
River. Connecticut status abbreviations are as follows: INV = invasive; SC =
species of special concern; NL = not listed.
Site
Site 1

Site 2
Site 3
Site 4

Mussels/clams
Margaritifera margartifera
Pyganodon cataracta
Elliptio complanata
Alasmidonta undulata
Margaritifera margartifera
Elliptio complanata
Pyganodon cataracta
Elliptio complanata
Corbicula fluminea
Pyganodon cataracta
Elliptio complanata
Lampsilis radiata
Ligumia nasuta
Anodonta implicata

Common name
Eastern pearlshell
Eastern floater
Eastern elliptio
Triangle floater
Eastern pearlshell
Eastern elliptio
Eastern floater
Eastern elliptio
Asian clam
Eastern floater
Eastern elliptio
Eastern lampmussel
Eastern pondmussel
Alewife floater

Density
Low
Low
Moderate
Low
Low
Low
Low
Low
Moderate
Low
Low
Low
Low
Low

CT status
SC
NL
NL
NL
SC
NL
NL
NL
INV
NL
NL
NL
SC
NL

Temperature and Flow
Physical characteristics were also recorded concurrently at the fishing locations in an
attempt to determine associations between fish species densities and physical habitat.
The hydromorphology or distribution of pools and runs, physical attributes, fish density,
and temperature data were analyzed in each site to document the present status of the
river. Hourly water temperature readings were documented with 14 thermal recorders
through the summer. Overall water temperature was raised by a high number of shallow
impoundments in headwaters as well as some channel modifications (Figure 5). Past
flow records were also analyzed to determine whether there were trends of limited
available habitat. Compared to the early 20th century, the magnitude, duration and
frequency of low flows have significantly changed, creating more stable flow conditions.
We found that average water temperatures in the East Branch were warmer than the
Upper Branch, likely due to lack of canopy shading.
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Figure 5. Temperature recordings (in degrees Fahrenheit) from tributaries of the
Eightmile River and the East Branch, April 22 – July 1, 2004. Note: Hobo 12 was
placed below a large impoundment (Lake Hayward) on the tributary identified as
Lake Hayward Brook. The other two probes were located on tributaries without
dams. With the first hot day the temperature under Lake Hayward departures from
pattern observed in unimpounded streams and remains higher for the rest of the
summer.

Conclusions
The Eightmile river system has a diverse community of species overall and relative fish
density is similar to the regional average. The existing fish community corresponds to
the projected reference community only roughly though, and some lead species such as
longnose dace, brook trout, Atlantic salmon and American eel are present in
abundances lower than expected. Relatively low affinities between XFC and RFC are
mostly caused by underrepresentation of diadromous species (Atlantic salmon and
American eel), which is a due to the regional impact on populations created by
numerous dams on the rivers along the East Coast. Introduced species make up less
than 10% of the existing fish community and there is a good recruitment for the majority
of common fish species. We did note that species diversity decreases in sites where the
river channel has been modified and the sites in or immediately downstream of large
alluvial deposits generally had high fish densities and low species diversity.
The elevated water temperatures seem to be the main problem of Eightmile River
ecosystem. It is reflected in the fact that the XFC is shifted towards higher temperature
tolerant species than predicted in the RFC. A lower than expected proportion of
longnose dace and brook trout potentially suggests a lack of flow concentration caused
by structures (e.g. boulders or large woody debris). This may be a reflection of the
relatively young, successional surrounding forest habitat. Apparently the Eightmile River
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is still on the path of recovery from historical impact. However, at the regional average it
is considered to be a high quality river demonstrating an urgent need for a regional
restoration effort. Therefore, we strongly support the designation of the Eightmile River
as a Wild and Scenic River.

Recommendations
We recommend developing a simulation model of habitat, flow and temperature
conditions as a tool to precisely define protection/restoration targets and management
options for the watershed. At the same time the potential impact of new and planned
development on temperature and flow regime, especially in the areas of gravel deposits
must be carefully considered. We also propose introducing measures to lower water
temperature such as removal of small dams in the headwaters or by the increase of
canopy cover and application of land use practices and restoration measures that induce
additional woody habitat structure. This should be accompanied by continuous
evaluation of the status of fish fauna, habitat, flow and water temperature. To address
the critical knowledge deficits, we also recommend a detailed investigation of the
abundance and diversity of mussel fauna and a study of the potential effects of boat
traffic on the aquatic fauna in Hamburg Cove.
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