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Procedures

Oxbow lakes are the remains of original channels that
were cut off from the main river. Being more stagnant
than the river, these lakes often differ in many physical,
chemical, and biological parameters from the adjacent
river. The goal was to compare four Savannah River
oxbow lakes (Figure 1) – Conyers, Miller, Possum
Eddy, and Whirligig – to determine similarities and
differences between oxbows with and without existing
surface connections during non-flood flows. The
comparison focused on water quality parameters and
macroinvertebrate abundance and diversity. It is
hypothesized that oxbow lakes with an existing surface
water connection to the river have greater
macroinvertebrate abundance and diversity than
disconnected oxbows. Macroinvertebrates were
sampled from sediment and other substrates using a
petit ponar dredge and d-ring dip-nets, sorted according
to EPA protocols, and identified to order or family. The
resulting data showed that the most common organism
at all sites were insects in the family Chironomidae,
followed closely by members of the orders Cladocera,
Anostraca, and Hemiptera. Among lakes, Conyer’s
Lake (disconnected lake) was dominated by Bivalvia
organisms, and Miller Lake (connected lake) was
dominated by Hemiptera organisms whereas
Chironomidae was the most common
macroinvertebrate found in Possum Eddy
(disconnected lake) and Whirligig (connected lake).

• Samples were collected at the end of July and early
August, 2015. One sediment sample and one dipnet sample were taken from each of the four
oxbows.
• Sediment samples were acquired by lowering a petit
ponar dredge into a shallow area, sifting the
sediment.
• Dip-net samples were taken by jabbing a d-ring dipnet into shallow-littoral areas of the lake ten times.
• Samples were placed into containers filled with
ethanol mixed with rose bengal.
• After a few weeks of soaking in the dyed ethanol,
the samples were rinsed and subsampled according
to EPA protocol and organisms were identified to
order, if possible.
• This data was used to compare the four lakes and
determine how the open and isolated lakes differed
in terms on abundance and diversity of
macroinvertebrates and zooplankton.
• Data from a sonde in each lake was collected to
measure the amount of dissolved oxygen,
determining water quality.
• Diversity and evenness were calculated using the
Shannon-Weiner Index.

Results
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Figure 1: The four oxbow lakes studied in Screven County, Georgia

Figure 5: Cladocera sp. from Conyer’s Lake. This order of
zooplankton made up much of the macroinvertebrates in the
oxbows studied.
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Figure 2: Total Abundance of Macro-invertebrates in Oxbow Lakes.
This graph compares the total amount of individual organisms found in jabs
and sediment samples from each of the four oxbow lakes studied. Possum
Eddy had the greatest amount of individual organisms

Figure
7:
Diptera
(Chironomidae) sp. The family
Chironomidae was the most
prevalent organism in two jabs
and one sediment sample of
the four studied oxbow lakes.

• Contrary to the predicted outcome, this trend
suggests that the disconnected oxbow lakes have a
higher abundance (Figure 2) and diversity (Figure 3)
than the connected oxbow lakes.
• The lack of flow could be one reason that the
disconnected
oxbow
lakes
have
higher
abundance/diversity than the connected ones.
• Stagnant water may have created viable habitat for
algae, which generated more dissolved oxygen
(DO) for the ecosystem, stimulating an increase in
macroinvertebrate abundance and diversity.
• However, Figure 4 shows that DO levels were
higher than expected in the connected oxbows and
lowest in the disconnected oxbow Conyer’s Lake.
• This could be due to how shallow Conyer’s Lake is.
• Although the connected lakes have less algae
(visual survey), the high amount of DO could be due
to less bacterial respiratory activity.
• Possum Eddy may have had the greatest
abundance due to its narrow shape, which
enhanced habitat with appropriate substrates.
• In order to validate this trend, further studies should
be completed on sediment and jab samples taken
from the following fall, winter, and spring.
• Studies analyzing how flow affects the organisms in
these four oxbow lakes may be useful as well.
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Discussion

• In Miller Lake, a connected (C) oxbow, there was a
total of 315 individuals. It was dominated by order
Hemiptera (Figure 8) in the sediment sample and
Phylum Nematoda in the jab sample.
• In Whirligig Lake, a connected oxbow, there was a
total of 269 individuals. It was dominated by Order
Diptera (family Chironomidae – Figure 7) in the jabs
sample and by Phylum Nematoda in the sediment
sample.
• In Conyer’s Lake, a disconnected (D) oxbow, there
was a total of 427 individuals. It was dominated by
organisms in the class Bivalvia in the jabs sample
and by Order Diptera in the sediment sample.
• In Possum Eddy, a disconnected lake, there was a
total of 607 individuals. It was dominated by Order
Diptera (family Chironomindae) in the jabs and
sediment samples.
• Miller Lake (C) and Possum Eddy (D) had 14
different taxa, Conyer’s Lake (D) had 13, and
Whirligig Lake (C) had 9.
• The sonde showed that Miller Lake (C) had a
dissolved oxygen percentage of 139.0%, Whirligig‘s
(C) percentage was 120.0%, Possum Eddy’s (D)
was 84.3%, and Conyer’s Lake’s (D) was 152.0%.
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Figure 3: Diversity and Evenness of Macroinvertebrates in Oxbow
Lakes. This graph compares how many different types of taxa were found in
jabs and sediment samples in each of the four lakes studied as well as how
many individuals of each taxa. Diversity and evenness were expected to
correlate, but in this situation they did not. This could be due to the fact that
only one set of samples was taken from each lake.

Figure 8: Hemiptera sp. This
order of “true bugs” made up
the majority of the jabs sample
in Miller Lake.
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Figure 4: Percentage of Dissolved Oxygen in Oxbow Lakes. This graph
compares the percentage of dissolved oxygen (DO) in the four oxbow lakes
studied. Contrary to what was expected, the connected lakes had a
relatively high percentage of DO.
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