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OBJECTIVES
•Identify and map shallow-water habitats in the lower Chippewa River,
and determine if channel stability and complexity influence shallowwater habitat diversity and distribution.
•Document the seasonal use of these habitats by fish species, and determine any patterns or shifts in community assemblages from early to
late season.
•Determine any connections between the stability and complexity of
the river and patterns of fish species distribution.

MATERIALS AND METHODS
•During the first week of June all discernible shallow-water habitats in the study
reach were identified and mapped using
Trimble GPS devices. This data was used to
make habitat maps using ArcMap software.
•We completed fish population surveys
during the months of June (early season)
and August (late season) of 2009. These
early and late survey periods encompassed the different spawning and rearing
periods of fish species in the river.
•We completed approximately 60 days of
fish and habitat surveys, including two
overnight trips. We traveled by canoe and
Zodiac boat.
•At sampling sites fish were caught using
seines and a backpack electrofisher. The
electrofisher was used in riffles and areas
where using a seine would have been difficult or impossible.
•Species identifications were completed in
the field for nearly all fish, with some
samples brought back to the lab for collection and further identification. Over
45,000 fish were sampled throughout the
study period.

DISCUSSION

The study area was divided into three reaches,
with each reach defined by its complexity and
stability

•The Lower Chippewa River is a dynamic and changing river that provides a
unique and undeveloped location for research.
•There are 65 miles of undammed river between the city of Eau Claire and its
junction with the Mississippi River, along this stretch of river there is a very low
human presence.
•The river is home to over 80% of Wisconsin fish species including popular
game species such as Northern Pike, Muskellunge, Walleye, and Largemouth
Bass.
•In addition to game fish, there are also many endangered and threatened species that call the Chippewa River home including the crystal darter, blue
sucker, paddlefish, and shovelnose sturgeon.
•During the summer of 2008, UWEC geographers analyzed historical aerial
photos of the Lower Chippewa River, classifying each stretch of the river in
terms of its complexity and stability.
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Fish commonly found in bar habitats

Upper Reach: The upper reach is simple and
stable
Middle Reach: The middle reach is complex and
dynamic; in this reach the channel splits, with
connecting back-channels
Lower Reach: The lower reach is simple and dynamic; although the channel does not braid like
the middle reach, it does meander in the river
valley

HABITAT AND FISH DISTRIBUTIONS
Habitat Distribution

Early Season Fish Distribution

Figure 2. Average number of
fish per habitat type in each of
the three reaches (early season
data).

Late Season Fish Distribution

Figure 3. Average number of
fish per habitat type in each of
the three reaches (late season
data).

Figure 1. Number of habitats per
square kilometer in each of the
three reaches separated by habitat type.

SEASONAL COMMUNITY PATTERNS
Non-metric Multidimensional Scaling (NMDS) is an ordination technique that excels at keeping
the distance between sites true. The distance between sites is determined by the community
composition of fish species (red text, four-letter code) for each habitat (black text, habitat
type.reach). Habitats located next to each other have more similar community composition than
those located further apart. Species near specific habitats are associated with those habitats.

Zodiac boat powered by a
15hp Honda motor

This study provides important baseline data that can be
used in future studies regarding the ecology of the lower Chippewa River, as well provide useful information for decisions regarding changes in flow regime and volume. We now have evidence suggesting that the reduction in flow variability from
1997 (Fig.7), before Xcel Energy Corporation managed flow regimes, to the present day(Fig. 8) has influenced the abundance
of some species. Continued monitoring and expansion of our
survey will help create an important database of habitat and
species locations. This will allow informed decisions to be
made and species presences and abundances to be monitored. We currently have plans to continue this study during
the summer of 2010, placing a focus on endangered, threatened, and special concern species.
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In this study, we identified relationships between largescale channel characteristics of the lower Chippewa River and
small-scale patterns of habitat distribution and fish community structure. We found that higher levels of channel complexity and stability can increase the amount of available habitat,
but do not necessarily correlate with the number of fish within
those habitats. This is illustrated by the middle reach, which
possessed a greater amount of shallow-water habitat but had
fewer total fish per site than the upper reach. Overall, we established that the various levels of stability and complexity
throughout the reaches of the lower Chippewa River did not
strongly influence fish community structure. Instead, species
composition was governed more by habitat type. We also
found a slight shift in fish community assemblages from early
to late summer, which was expected as early season species
grow and move to deeper water and species that spawn later
in the season move into the shallow-water habitats.

Figures 4 and 5.
Blue ellipses highlight how habitats
are grouping
across reaches.
Backwater habitats
located near the
origin suggest that
they may contain a
mixture of many
species, or they
simply are not
being pulled into
any one direction
by species.

Figures 7 and 8. Differences in flow regime between
1997(Fig. 7) and 2009(Fig. 8). Reduced variability and magnitude of flow result in changes in fish abundances and distributions as well as impact channel stability and dynamics.

ACKNOWLEDGMENTS
Figure 6. Arrows show a shift in
community composition within
habitats from early to late season.
Specific habitats still group with
each other in their respective
season.

•Xcel Energy for providing funding
•University of Wisconsin-Eau Claire Oﬃce of Research and
Sponsored Programs for providing funding
•Dr. Douglas Faulkner and Dr. Sean Hartnett for their contributions to the geographical aspect of the study, and also for
the use of the Zodiac boat

