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The Effect of Seagulls on Recreational Water Quality at Lake Calumet, Illinois

Brie Betz

Abstract The Lake Calumet region, located 12 miles south of Chicago’s downtown financial
district, has experienced great industrial growth and decline over the last century and a half, and
it has become an isolated sanctuary to ring-billed and herring gulls in recent years. With the
slow departure of manufacturing facilities and the degeneration of the surrounding factory
supported towns, city officials and locals have suggested turning the lake into a recreational
attraction in hopes of community renewal. The lake is currently a gateway for many inland
boaters to reach Lake Michigan, and so city planners hope that creating a public park on the lake
will attract more nature and boating enthusiasts and in turn more development in the community.
Due to the presence of Illinois’ largest gull rookery and the correlation of seagulls with
heightened bacterial loads, this level of recreation may, however, be unsafe for people to use.
After testing various water quality parameters on the lake, I concluded that Escherichia coli
levels were highest at sites nearest to the gull rookery and with the lowest dissolved oxygen
levels. The average E. coli load sampled surpasses the US EPA’s fresh recreational water
standard of 126 cfu, and my results suggest that the presence of the state’s largest seagull
population is currently preventing recreational use in the lake. My policy recommendation
would be to prevent further recreational development on the lake at this time.
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can affect E. coli levels. One particular study in Corpus Christi, Texas, found that high water
temperatures lead to decreased bacterial levels (Crysup and Mott 2001), and another study found
that decreased amounts of dissolved oxygen can inhibit E. coli reproduction (Sandoval-Basurto
et al. 2005).

With gulls being a proven source of E. coli and E. coli being an indicator of potentially
harmful water-borne illnesses, lakes with large gull populations should monitor water quality for
unsafe bacterial levels. Twelve miles south of the Chicago Loop (the financial district), in a
remote part of the southeastern side, is one such lake. This lake, Lake Calumet, is home to
Illinois’ largest ring-billed and herring gull nesting site, and in the early summer months (the
onset of the mating season), the rookery (nesting site) is crowded with gull activity (Calumet
Environmental Education Program n.d.). The rookery is only one of the distinguishing features
of Lake Calumet; it is also enclosed by a golf course, landfill, and several rare and threatened
ecosystems, including oak savannahs, prairie wetlands, and oak woodlands. In addition, it has a
130-year record of intense industrial use and barge traffic being a gateway from the interior of
the Chicago region out to the Great Lakes.

The Illinois International Port District currently owns Lake Calumet’s shoreline, and there
have been heated debates between various environmental groups, the city of Chicago, and

potential developers regarding the future of the lake. Presently, Lake Calumet has limited
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Methods
| chose fifteen sample sites, spaced evenly in the upper, middle, lower, and peninsular
regions of Lake Calumet (Fig. 1). Over the course of the summer, | sampled four times (July 1,
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Figure 1: Aerial View of Lake Calumet Sampling Sites (Upper, Middle, Lower, and Peninsular) with
Measured Through-Water Distances to the Gull Rookery
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Results

After averaging all of the E. coli samples (Fig. 2), | found that the mean E. coli level is 301.7
cfu (with a standard error of 77.6) which well exceeds the USEPA’s fresh recreational water

quality standard of 126 cfu (average weekly sample over a single month) (USEPA 2004).
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Figure 2: E. Coli Levels For Each Sampling Event With an Overall Average of 301.7 cfu

Because of the established correlation of seagulls and elevated bacterial levels, | was
attempting to determine whether the gulls are responsible. My hypothesis claimed that if the
gulls were causing the elevated levels of E. coli, then sites nearest to their rookery should show a
correlated increase in bacteria. Due to behavioral observation of the gulls, I predicted that
through-water distance would be a more accurate measure of how the bacteria are being
transported around the lake. The through-water distances (Fig. 3) did show a stronger correlation
to E. coli levels than the aerial distances (Fig. 4), and when | plotted a linear fit to these through-
water distance and E. coli, through-water distance from the rookery explains 28 percent of the
variability in E. coli levels. The relationship is In (e. coli) = 3.995 - 0.803 In (water distance),
with an R-Square value of 0.284 and the regression had a P-value of <.0001. In general, distance

from the gull rookery is in fact affecting E. coli loads.
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In an attempt to verify this correlation, | needed to eliminate any confounding variables,
which would be parameters other than distance that are affecting E. coli loads, to be certain that
distance alone is affecting E. coli. To determine whether other water quality parameters were

influencing E. coli levels, | ran a multivariate analysis on all of my parameters to look for
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| then sorted the regression by sampling day and found that although the model explained 65
and 80 percent of the variability in E. coli for outings one and two, respectively, it only explained
34 and 28 percent for sampling days three and four.

Discussion

My research shows that there is in fact a correlation between distance from the rookery and
E. coli levels, and this suggests that the gulls are indeed responsible for the elevated levels of
bacteria in the lake. The connection to dissolved oxygen is a bit more difficult to explain,
however, because dissolved oxygen fluctuates naturally with time of day, water temperature,
depth, and amount of wind (Water On The Web n.d.). This suggests that although my results
showed no overall correlation between time of day and water temperature, there may be other
possible natural conditions affecting this relationship. For instance, although | measured the
total depth of the lake at each sampling site, | took all measurements at a depth of 1 meter.
Because dissolved oxygen varies by depth (with oxygen production occurring nearest to the
surface), | may be seeing a false correlation without the average dissolved oxygen level for each
sampling site. Secondly, I was not able to measure or quantify the amount of wind incident on
the lake on any of the sampling days. | made observational notes about the direction of the wind,
but the amount of wind is more crucial because it can induce mixing of the surface layers of the
lake, thereby increasing the amount of dissolved oxygen at a given site (Water On The Web
n.d.). Although there is no noticeable correlation between sampling day and dissolved oxygen
level, the amount of wind or some other weather condition may explain the variance in R-square
values for each of the four sampling days.

It is unfortunate that the dissolved oxygen data are not conclusive because my research
disagrees with a previous study on the inverse relationship between dissolved oxygen and E. coli
levels. My results are countered by Sandoval-Basurto’s study that suggested a directly
proportional relationship between dissolved oxygen and E. coli levels (2005). This study
suggested that E. coli
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that increased water temperature decreased bacteria levels. Reasons for uncertainty in my
conclusion could include the narrow water temperature range | measured as well as a possible
fatal temperature at which the bacteria cannot survive. Warm environments can be good
breeding grounds for certain pathogens so it is difficult to conclude whether this should be a
positive or negative feedback or have no significant interaction whatsoever.

Overall, my research concludes that the water in Lake Calumet is unsuitable for recreational
activity; however, my inference that the gull population was responsible for the heightened levels
of bacteria is not complete. | was biased in assuming that bacteria from the fecal contamination
could only move through the water from the rookery, and in fact, my method of measuring the
through-water distances would be difficult to replicate. 1 think that the interactions between the
water quality parameters and the weather conditions might not be considering or observing all
interactions, and therefore, other conclusions could be reached about the correlation of distance
to the gull rookery and bacteria. In general, my multiple-linear regression fit does not seem
ultimately to address the question of whether the gulls are responsible, but | have concluded that
the water is un-swimmable by current US EPA fresh recreational water standards. Future

recreational development on the lake should be discouraged.
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