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ABSTRACT

Losses of mussel populations in rivers of North America are a growing concern. Under-
lying causes for declines in mussel distributions and species richness are generally
unknown. The Nature Conservancy and U.S. Geological Survey conducted a study in
1997 to 1dentify factors that affect common and rare mussel species across the Neversink
River Basin in southeastern New York. Composition of mussel and benthic-macroinvert-
ebrate communities, and selected macrohabitat, hydrology, physiography, and water-
quality factors were characterized in 100- to 300-meter reaches at 28 sites. Partial
regression and canonical-correspondence analyses defined the relations among environ-
mental factors, macroinvertebrate species, threatened mussels (Alasmidonta varicosa),
endangered mussels (4lasmidonta heterodon), and richness of mussel communities.
Results indicate that (a) nonunionid-macroinvertebrate assemblages can be used to
predict the incidence of rare mussel species, (b) environmental factors alone can explain
44 to 54 percent of the variation in mussel-community richness and distribution of
mussel species; environment combined with space can explain 71 to 97 percent of the
variation, (c¢) reach factors, such as water temperature, Ca, K, sulfate, nitrate, DOC,
ANC, and mean channel width affect 4. heterodon populations, and (d) the abandoned,
low-head Cuddebackville Dam may further confine A. heterodon populations to the
lower Neversink River.

BACKGROUND

Worldwide losses of mussel populations suggest that
habaitat suitability and/or water quality has declined.
Impoundments are known to alter flow and sediment
regimes and disrupt riverine ecosystems and mussel
communities.

APPROACH

- Timed mussel searches were done to estimate percent
total abundance and relative abundance for each species.

- A single grab sample at base flow was used to deter-
mine standard water-chemistry parameters.

- Traveling kick samples and 200-specimen counts were
used to characterize macroinvertebrate communities.

- Point-transect methods were used to estimate channel-
morphology, substrate-particle sizes, bank stability,
riparian vegetation, and hydraulic characteristics.

- Unconstrained correspondence analyses (CA), con-
strained canonical correspondence analyses (CCA),
TWINSPAN cluster, and multiple regression analyses
were used to assess the relations between environmental

(and spatial) variables and the:

0 macroinvertebrate-species assembleges,

o mussel-species assembleges,

o richness of mussel communities, and

o distribution and relative abundance of 4. heterodon and
A. varicosa populations.

RESULTS & DISCUSSION
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Measured variables can explain about 40% of the vari-
ation 1n the macroinvertebrate-species matrix.
In general, plotting positions of sample sites:

o confirm the four site categories delineated by
TWINSPAN classifications, and

o 1ndicate that several sites upstream from the Cuddebackville
Dam have macroinvertebrate communities similar to those
downstream from the dam.

Constrained canonical correspondance analyses (not
shown) indicate that ANC, pH, mean channel width,
percent open canopy, and space are strongly correlated
with the axes (environmental gradients) that best
explain the ordination of sample sites.
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Figure 7. Percent variation in (A) mussel-community richness and relative
abundance for (B) A. heterodon and (C) A. varicosa populations, (D) the
mussel-species matrix, and (E) the macroinvertebrate-species matrix explain-
ed by environmental and spatial variables and the Cuddebackville Dam at 19
to 20 sites 1n the Neversink River using partial CCA and regression analyses.

Environmental & spatial factors explain approximately:
95% of the variation 1n richness of mussel communities,
76% of the variation in relative abundance of A. heterodon,
72% of the variation in relative abundance of 4. varicosa,
71% of the variation in the mussel-species matrix, and
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55% of the variation in the macroinvertebrate-species matrix.
Environmental factors alone explain from 28 to 49% of
the total variation in macroinvertebrate &mussel indices.
Spatial factors alone explain a large amount of variation
in mussel richness, relative abundance of 4. heterodon &
A. varicosa populations, and the mussel-species matrix.
From 5 to 45% of the variation 1s not explained by
measured variables.

The Cuddebackville Dam adds significant explanatory

power to models for mussel-community richness and for
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Variations 1in mussel-species assemblages among sites
are best explained by differences in mean channel width,
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. sites with multiple mussel species and A. heterodon.

- Several macroinvetebrate species appear to be good
indicators for the presence of A. heterodon (and
A. implicata) populations.

- Spatial variables (the Cuddebackville Dam, latitude, and
longitude) alone can explain about 20% of variation in
the mussel-species matrix.

species to environmental factors.
- Evaluate the effect of the Cuddebackville Dam on the
distribution of A. heterodon populations in the basin.
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- gschuler@tnc.org
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