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Mussel Community Composition in Relation to
Macrohabitat, Water Quality, and Impoundments
in the Neversink River, New York

By 'Barry P. Baldigo, 2George E. Schuler, and 3Karen Riva-Murray

ABSTRACT

Decreases in mussel-species richness and
their distributions in rivers worldwide may
indicate that these long-lived organisms could be
adversely affected by recent changes in the
suitability of habitat and quality of surface waters.
Impoundments are considered major factors
contributing to these declines in rivers of North
American. Unionid mussels, other benthic macro-
invertebrates, and local physiographic, habitat,
and water-quality conditions were characterized
across a partially regulated river in southeastern
New York State during 1997 to evaluate factors
that affect the distribution of two rare mussel
species, Alasmidonta heterodon and Alasmidonta
varicosa, and the richness of mussel
communities. Results from multivariate analyses
indicate: (1) macrohabitat features such as percent
open canopy, mean channel width, mean bank
width, several water-quality factors (e.g.,
conductivity and pH), and site physiography (e.g.,
elevation and drainage area) were related to
mussel-community richness and the distribution
of A. heterodon populations; and (2) the
abandoned, low-head Cuddebackville Dam may

! Barry P. Baldigo, U.S. Geological Survey, 425 Jordan Road,
Troy, NY 12180
2 George E. Schuler, The Nature Conservancy, Neversink Preserve,
P.O. Box 617, Cuddebackville, NY 12729
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Road, Troy, NY 12180

have restricted A. heterodon populations to the
lower reaches of the system. Impoundments may
have had both positive and adverse affects on
mussel populations in the Neversink River, thus,
the full effects of impoundments on biodiversity
of aquatic ecosystems need to be well understood
for effective management of water and biological
resources in rivers of the world.

INTRODUCTION

Freshwater mussels (Unionidae) are some of the
most imperiled fauna in North America — from 43 to
72% of the native species have been classified as
extinct, endangered, threatened, or vulnerable (Master
1990, Bogan 1993, Williams and others. 1993;
Williams and Neves 1995). Decreases in mussel-
species richness and their distributions in rivers
worldwide indicate that these long-lived organisms
could be adversely affected by recent changes in the
suitability of habitat and quality of surface waters.
Although impoundments and associated changes in
water quality, resident fish populations, and
temperature and flow and sediment regimes contribute
to these declines (Brim-Box and Mossa 1999;
Williams and Neves 1995; Vaughn and Taylor 1999),
specific factors and processes that affect the
abundance of mussel populations and the distribution
of mussel species are poorly understood (Strayer
1983, Strayer and Ralley 1993). A few investigations
have found or proposed that certain microhabitat
conditions can restrict mussel species to isolated
patches in river beds. For example, Strayer and Ralley
(1993). Others (Layzer and Madison 1995, Strayer
1993, Strayer and Ralley 1991) determined that shear
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stress, water velocity, substrate particle sizes, and
sediment stability might affect the presence or absence
of certain species and richness of mussel species in
riverine systems. Little is known, however, about
specific macrohabitat factors that limit populations of
rare mussel species to particular reaches of a given
river. In this report, “microhabitat” refers to
environmental factors that potentially affect mussel
species at the location of an individual specimen and
are generally on a scale of a meter or less, whereas
“macrohabitat” refers to chemical and physical factors
that potentially affect species populations at a scale of
100’s of meters (reach level) and may include
physiographic factors measured at the landscape or
watershed level, such as elevation, runoff, discharge,
and drainage area. General macrohabitat features
appear to determine the suitability of a river reach for
certain mussel species; and correlated or unrelated
microhabitat factors limit where stable mussel beds
(patches) can become established within suitable
reaches. Thus, complex interactions of mussels with
host-fish species and micro- and macro-habitat
features likely affect the distribution of mussel species
in a given system.

The Neversink River in southeastern New York
State (Fig. 1) possesses the richest diversity of
freshwater mussels in the upper Delaware River Basin
(Strayer and Ralley 1991). One of the seven mussel
species that occur in the Neversink was federally
endangered, and another was on the draft New York
State threatened-species list (The Nature Conservancy
1999). Populations of endangered dwarf wedgemussels
(Alasmidonta heterodon) appear to be restricted to a
12- to 18-km section in the lower third of the basin,
whereas the threatened swollen wedgemussels
(Alasmidonta varicosa) occupy in the lower half of the
basin (Strayer and Ralley 1991, Strayer and others,
1996). Dwarf wedgemussels have been collected only
in the lower Neversink River below an abandoned low-
head dam near Cuddebackville (Fig. 1) (Strayer and
Ralley 1991, The Nature Conservancy 1999). The
limited distribution of A. heterodon suggests that they
may be susceptible to local extinctions that could result
from catastrophic floods, localized fuel or chemical
spills, or an epidemic disease. Protecting and
promoting A. heterodon in the Neversink is
problematic, however, because (1) they occur in
patchily distributed beds which make distributions
difficult to quantify, (2) the abandoned Cuddebackville
Dam may restrict upstream movement of their host fish
and A. heterodon distributions, and (3) the relationship

of environmental factors to the distribution and
abundance of their populations are poorly defined
(Strayer and others 1996, Strayer 1993, Strayer and
Ralley 1993, The Nature Conservancy 1995).

A spatial survey of water quality, physical habitat,
hydrology, mussel populations, and macroinvertebrate
communities of the Neversink River Basin was
conducted during 1997 to (1) document the
distribution of the two rare mussel species, (2) relate
observed patterns in mussel-species richness and the
distributions of rare mussel species to environmental
factors, and (3) evaluate the potential effect of the low-
head Cuddebackville Dam on the distribution of dwarf
wedgemussels in the basin.

STUDY AREA

The Neversink River drains an area of about 1126
km? and is part of the 34,000 km? Delaware River
Basin. The Neversink flows through four distinct
physiographic regions. The 238 km? upper Neversink
sub-basin is mountainous and terminates at the
Neversink Reservoir and Dam. The 606 km? middle
Neversink, located between the reservoir and the
confluence with the Basha kill, starts as a broad
floodplain but passes through a narrow gorge for most
of its length. The 93 km? lower Neversink watershed is
broad river with an ancient, wide floodplain. The 189
km? Basha Kill sub-basin is the largest tributary to the
lower Neversink and consists of a 12 km? stillwater
marsh and several small tributaries.

The Neversink watershed is relatively
undeveloped with only two medium-sized cities,
Monticello and Port Jervis, and several small villages
in the basin. The upper Neversink watershed is
sparsely populated and contains mixed forests of
hardwood hemlock, and spruce. The stream channels
are generally formed in bedrock. Waters from the
upper basin drain into the Neversink Reservoir, which
was created in 1953 by the Neversink Dam, for public
(City of New York) water-supply purposes. Below the
reservoir, the river flows over an unconfined sand and
gravel aquifer for much of its length. The alluvial
aquifer is relatively narrow and confined in the upper
reaches of the watershed and becomes a broad gravel
floodplain downstream from the Neversink River's
confluence with the Basha Kill. Below this confluence,
the water table is close to the surface, and produces
several spring-fed creeks and small marshes. The
middle and lower reaches of the Neversink River are
about 30 to 40 m wide and 0.3 to 1.2 deep during the

2 Mussel Community Composition in Relation to Macrohabitat, Water Quality, and impoundments in the
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CONVERSION FACTORS, ABBREVIATIONS AND VERTICAL DATUM

Multiply By To Obtain
Length
inch (in) 25.40 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
square mile (miz) 2.59 square kilometer
Flow
million gallons per day (Mgal/d) 0.0438 cubic meters per second

Hydraulic conductivity
foot per day (ft/d) 0.3048 meter per day

Other abbreviations used in this report
micrograms per liter (ug/1)
milligrams per liter (mg/L)

millisiemens per meter (mS/m)

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929)--a geodetic datum derived from a general adjustment of the first-order level nets of the

United States and Canada, formerly called Sea Level Datum of 1929.
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