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Drivers Of Macroinvertebrate Community Integrity Within Mixed Urban And
Agricultural Dominated Mississippi Tributary Watersheds

Matthew Straus , Ben Ford , Bethany Schorr, and Michael Reisner

Introduction

The “urban stream syndrome” refers to a multitude of impacts caused by
urbanization including flashier hydrograph, elevated concentrations of
nutrients and contaminants, altered channel morphology and stability,
reduced biotic richness, with increased dominance of tolerant species,
reduced base flow and increased suspended solids.! The drivers of these
“‘symptoms” include impervious surfaces, piping in storm water drainages,
habitat and forest loss, water supply and sewer leaking, and direct
alterations to channel morphology and flow. The goal of this study was to
assess the integrity of the macroinvertebrate community and determine
the most significant drivers of such integrity at the catchment, riparian
zone, and reach scales. Macroinvertebrates have been used to measure
the overall health of the ecosystem and have been shown to be important
in overall health in aquatic systems.? A higher species diversity of
macroinvertebrates increase the health of the stream, a poor FBI for a
stream can indicate that an impairment has occurred and further
planning, management and restorative processes would be necessary.3

We used the Family Biotic Index (FBI) to assess the health of our sites.
The family biotic index (FBI), a measure of integrity in relation to organic
pollution tolerance was calculated. The FBI value is assignhed based on
the macroinvertebrate tolerance to pollution. The figure below illustrates
FBI values and characterizes whether the aquatic system health is poor,
fair, good or excellent.*

Family Biotic | Water Quality Degree of Organic pollution

Index

0.00-3.75 Excellent Organic pollution unlikely Note: low values of

3.76-4.25 Very Good Possible slight organic pollution FBI indicate high

4.26-5.00 Good S [ lluti babl water quality and
.26-5. 00 ome organic pollution probable high values of FBI

5.01-5.75 Fair Fairly substantial pollution likely indicate low quality

5.76-6.50 Fairly poor Substantial pollution likely

6.51-7.25 Poor Very substantial pollution likely

7.26-10.00 Very poor Severe organic pollution likely

Research Question:

What are the most significant drivers of macroinvertebrate integrity in
urban and agricultural dominated watersheds?

Methods

The study area included eight mixed land use (urban &
agricultural) watersheds in Rock Island County, IL and Scott
County, IA, which were delineated using Arc-GIS.

Forty-one sampling sites were identified to capture the maximum
variation in hypothesized drivers of invertebrate diversity and
quality.

Sub-catchment basins above each sampling site were delineated
and upstream landscape characteristics quantified in GIS
Including land cover and total impervious surface within a 5m
buffer of streams.

Water quality data included: total suspended solids (TSS)
dissolved oxygen (DO), pH, phosphate, Nitrate, Ammonia, and
Chloride (YSI Pro-Plus sonde, and Seal AQ 300 discrete auto
analyzer). Geomorphic data included discharge, Sinuosity,
entrenchment ratio, and substrate diversity/type.

Sub-catchment basins above each sampling site were delineated
and upstream landscape characteristics quantified in GIS
Including land cover and total impervious surface within a 5m
buffer of streams.

Macroinvertebrates were sampled using standard dip-netting
techniques, with samples apportioned to different in-stream
habitats weighted by habitat abundance.
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Results

A total of 68 macroinvertebrate families were identified. The integrity of the
macroinvertebrate community differed across the watersheds and was highest in Crow
Creek (Average FBI 4.1) and lowest in Rock Island (Average FBI = 8.7). Across all the
watersheds, FBI was negatively correlated with dissolved oxygen levels (r2 = 0.351,
F=16.18, P<.000), and positively correlated with total impervious surfaces within 5m of
stream (r2 =0.213, F=7.835, P<.009).

Mean FBI

Figure 1. Map illustrating this studies watersheds, sites, and streams in mixed urban and agriculturally dominated areas.
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Figure 2. Graph representing mean FBI across all individual sites in this study. Green line (bottom line) represents good
water quality, yellow (middle line) represents fair water quality, and red (top line) represents poor water quality.
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Figure 3. Graph showing a weak correlation between FBI values and Impervious surfaces within 5m of a stream. Sites with
greater impervious surfaces within 5m of a stream tend to have a higher FBI value. High FBI values indicate low quality

Results

R: Linear = 0.351
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Figure 5. Graph showing strong correlation between mean FBI and DO percent
across all sites. Sites with a low DO percent tend to have a high FBI value. High
FBIl indicates low quality.

* Found weak correlations between macroinvertebrate integrity and phosphorus,
pool diversity, riparian grass cover, riparian forest cover, total flood prone area,
frequency and quality of riffles, total inundated habitat, 5m impervious surfaces,
discharge, total in channel habitat, and substrate embeddedness.

Discussion

« Across the quad cities, macroinvertebrate community integrity ranged from
very poor to very good, with most sampled sites in the fairly poor-fair range.
Macroinvertebrate community integrity was most closely related to
dissolved oxygen. Since low dissolved oxygen can be a proxy for other
environmental problems such as sewage or agricultural nutrient pollution,
this makes sense.

Did not find correlations between macroinvertebrate integrity and Chloride,
Nitrates, or Ammonia and only weak relationships with other predictive
variables. It may that these variables are not significant drivers in these
watersheds, but it may also be due to the low observed range in many of
these variables in this data set. Our limited sample size of sites where fish
were also assessed prevents us from looking at relationships between fish
and macroinvertebrate assemblages.

Literature Cited

1 Walsh, Christopher J., Allison H. Roy, Jack W. Feminella, Peter D. Cottingham, Peter M. Groffman,
and Raymond P. Morgan. "The Urban Stream Syndrome: Current Knowledge and the Search for

a Cure." Journal of the North American Benthological Society 24, no. 3 (2005): 706-23.
doi:10.1899/04-028.1.

2 Morse, John C., Yeon J. Bae, Gotov Munkhjargal, Narumon Sangpradub, Kazumi Tanida, Tatyana S.
Vshivkova, Beixin Wang, Lianfang Yang, and Catherine M. Yule. "Freshwater Biomonitoring with
Macroinvertebrates in East Asia." Frontiers in Ecology and the Environment no. 1 (2007): 33-42.
http://www.|stor.org/stable/20440557.

3 Alan P. Covich, Margaret A. Palmer, Todd A. Crowl, The Role of Benthic Invertebrate Species in
Freshwater Ecosystems: Zoobenthic species influence energy flows and nutrient cycling, BioScience,
Volume 49, Issue 2, February 1999, Pages 119-127, https://doi.org/10.2307/1313537

4 Hilsenhoff, William L. 1988. Rapid Field Assessment of Organic Pollution with a Family-Level Biotic
Index. Journal of the North American Benthological Society, Vol. 7, No. 1, pp. 65-68.

Upper Mississippt Center


mailto:matthewstraus19@augustana.edu
mailto:bethanyschorr18@augustana.edu
mailto:benjaminford18@augustana.edu
mailto:michaelreisner@augustana.edu
mailto:kevingeedey@augustana.edu
http://www.jstor.org/stable/20440557
https://doi.org/10.2307/1313537

	Drivers of Macroinvertebrate Community Integrity Within Mixed Urban and Agricultural Dominated Mississippi Tributary Watersheds
	Augustana Digital Commons Citation

	Genigraphics Research Poster Template 36x48

