


method systems (PMBS). The PMBS has proven in
other studies to be a useful tool in solving comparability
problems similar to what is being encountered in this
study. Lin’s concordance correlations have also been
used to compare results from multiple assessments
(Herbst 2006, Lin 1989, Zar 1999). Methods such as
these may need to be applied to this for further
understanding of our results.

The EPD sampling protocol uses annual samples
taken during a sampling season limited from November
to February which is during the same time fall and winter
samples would be taken following the AAS protocol. The
AAS protocol assumes that seasons have an effect on
index scores while the EPD protocol assumes one
sampling season is sufficient for determining index
scores. The pairwise T-tests calculated for finding
seasonal trends concluded there were no significant
seasonal differences between fall and winter samples.
This would imply that it may not be necessary to sample
in both fall and winter and the EPD method is just as
effective. T-tests were also used to compare water
chemistry measurements and concluded that season does
have a significant impact in the fall, winter and spring.
The underlying assumption that water quality can be
rated using macroinvertebrate communities is based on
the impacts water chemistry parameters (such as
temperature, conductivity, and analyte concentrations)
have on macroinvertebrate health. With this line of
thinking, one would predict a seasonal change in water
chemistry would result in a seasonal change in
macroinvertebrate communities. Seasonal changes in
index scores could also be affected by seasonal life
history changes of the macroinvertebrates. In springtime
many of the aquatic larvae emerge into adults who live a
terrestrial life and will not be found in samples collected
after this has taken place. This would greatly affect
species richness which is measured in all three methods
used in this study and would most likely result in
significant differences between spring from fall and
winter. Many other factors may affect seasonal
differences such as precipitation pattern, location and
land use in the watersheds. With this many factors that
are known to change seasonally and impact aquatic life,
we are surprised to find that even with only eight
samples, there was not a significant difference. Because
there were seasonal differences in water chemistry
parameters with all 15 sites included and fall, winter and
spring measurements collected, there may be a more

significant  difference  between seasons in the
macroinvertebrate samples once all samples are
processed.

At this point in the study we remain inconclusive to
whether the AAS and SCI procedures produce similar
results to those produced by following the EPD
procedures. Also, our data has unexpectedly shown that
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seasonal sampling does not have an effect on simple
index ratings. We keep in mind that there is much work
to be done with our samples providing much more
information which may solidify our current conclusions
or may lead us to other conclusions. Also, numerous
methods are available for comparing protocols measuring
different metrics at different scales. These methods
would be helpful to this study in providing additional
information to draw conclusions from. It would also be
helpful to integrate reference sites into the study with
varying levels of known disturbances. This would help
for understanding what is happening at the lower end of
the water quality scales that have not been measured yet.
The AAS macroinvertebrate protocol was designed for
the purpose of indicating possible water contamination
by local volunteers (GA DNR 2000, Winn et. al. 2005).
The SCI was designed for wastewater treatment facilities
as a quick, simplified way of measuring water quality for
monitoring purposes (Cairns et. al. 1968, Stoneburner et.
al. 1976). EPD designed it’s macroinvertebrate protocol
to be thorough and accurate over long time scales for
watershed management (GA EPD 2005). What they were
all designed for is to measure water quality based on
present macroinvertebrate communities and it is still
unclear whether all three predict consistent and
comparable results of stream conditions.
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