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As urbanization increases, stream quality is affected due to the
manipulation of waterways to promote fast-draining channels
that prevent flooding. As this occurs, stream hydrology is
negatively impacted, and it causes unnatural changes in flow
frequency and magnitude (Walsh et al. 2005). In addition,
human waste runoff into streams pollutes the water, leading
to higher levels of pollutants such as E. coli and suspended
solids. The negative relationship between water quality and
the degree of urbanization has been well documented,
however, there is relatively little information on how
urbanization- related water degradation affects the health and
overall physiology of resident aquatic biota.

A small number of studies have been conducted that correlate
stream quality and overall fish health (Morse 2005, Menvielle
2006, Helms et al. 2009, Sayer 2012, Nagrodski et al. 2013,
Wedge et al. 2015, Iwanowicz et al. 2016), but there remains
little information on this critical topic for the lower Piedmont
physiographic region of the southeastern United States, a
region that is rapidly urbanizing (Wear 2013, Curl and Bell
2021). Our research represents an initial attempt to quantify
the specific effects of urbanization-related water degradation
on overall fish health within our focal region.

Six total streams, 3 urban and 3 rural, were selected in and
around Auburn and Opelika, Alabama. Streams were either
2" or 3" order and were associated with watersheds that
ranged in size from 130 to 5700 hectares. Indices of fish health
and water quality were quantified at each site. Measured water
quality metrics included dissolved oxygen, nitrate, phosphate,
total suspended solids, and E. coli. To quantify fish condition,
we collected sunfish (Lepomis spp.) from each site using seine
nets. These fish were selected for our study due to their
abundance in the region and widespread cosmopolitan
distribution. Physiological health indices collected from the
fish included length-weight ratios (calculated from fish length
and weight), hepatosomatic index (calculated from liver
weight and fish weight), and gonadosomatic indices
(calculated from gonad weight and fish weight). In addition,
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we extracted otoliths from each fish to determine age, allowing
us to quantify population age structures in rural and urban
stream systems.

Preliminary results have shown stark differences in E. coli
levels between land use types (Figure 1). Water and fish data
compilation is still ongoing, with statistical analysis in progress.
We hypothesize that fish from urban degraded streams will
show lower fish condition measures relative to those from
forested reference streams and that the urban systems will have
altered population dynamics (i.e., younger-biased age
structure); however, the extent of these differences is yet to be
determined. Once finalized, our results will be of significance
to the field of stream conservation because of the evidence
linking urbanization, poor water quality, and negative health
implications for native aquatic organisms. In addition, they will
help fill the current knowledge gap on this subject in the region
and give local insight.
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Fig. 1 Means of E. coli levels (colony forming units per 100
mL) by land use type.
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