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1.0 Abstract 
 This report evaluates the fish presence of Sunfish Lake and Unnamed Pond within Sunfish Lake 
Park during the summer of 2026. The following variables were evaluated to determine the health of the 
fish population: water temperature, total catch count, and length. Eight locations were fished three 
separate times during the summer months between July and August. All fish were caught within an 
allotted timeframe of fifteen minutes, the use of a spinner reel, and nightcrawlers as bait. Each caught 
individual was photographed against a meter stick and exact length was calculated and recorded at a later 
time. An additional five locations in Sunfish Lake and three locations in Unnamed Pond were seined three 
separate times on a similar schedule. Two seine passes were completed at every site and all caught fish 
were photographed against a meter stick with exact measurement calculated and recorded at a later date. 
Results indicated an overall lack of significant data with no significant trends discovered in relation to 
temperature, site distribution, or length. These findings highlight the value of monitoring fisheries 
presence within a water body to determine ecological health. Overall, further research and comprehensive 
planning is required to form a balanced environmental restoration plan.  
 
2.0 Introduction and Background 

 Sunfish Lake Park was established in 1974 when the citizens of Lake Elmo voted for a 
referendum to buy the land from six landowners, who offered it to the city at below market value, rather 
than selling it for the construction of a large housing development. Sunfish Lake was in all likelihood 
formed due to the melting of a large glacier more than 15,000 years ago. The lake itself is centered at 
45.002 north latitude and -92.895 west longitude in Lake Elmo, Minnesota and collects water from 
approximately one square mile of surrounding agricultural and residential properties. The lake extends 
over 0.8 miles and has about 2.0 miles of shoreline, though the surface area varies depending on 
precipitation levels and time of year; however, not all of Sunfish Lake falls within the borders of the park. 
As of June 2018, the deepest point of Sunfish Lake was measured at 16 feet but was noted to increase to 
20 feet by Summer 2024. Historically the extent of this lake has gone from virtually dry in the early 
1960's with wide oscillations in water level, to over 20 ft deep recently - about 70 acres of surface area. 
The shape of the lake is elongated in the NW-SE direction with varying levels of dense vegetation 
(American white waterlily, common duckweed, Eurasian watermilfoil). Also found within the borders of 
Sunfish Lake Park, Unnamed Pond is centered at 45.00442 north latitude and -92.90808 west longitude 
and is located approximately 0.2 miles to the west of Sunfish Lake. Unnamed Pond extends over 0.2 
miles with a shoreline of about 0.5 miles. A 2018 fishing survey conducted in Sunfish Lake found the sole 
presence of bluegills (Lepomis macrochirus) in multiple areas with some visitors noting they had 
previously caught carp and koi on the northwest edge of the lake near the shore; though none were caught 
or visualized during the 2018 survey. While prior surveys of Unnamed Pond are unknown, the 2026 
survey documented a notable abundance of fathead minnows (Pimephales promelas). 
 Bluegill sunfish are often used as bioindicators in freshwater systems due to their moderate 
sensitivity to poor water quality and their small home ranges. The bluegill species is the most abundant 
sunfish found in Minnesota with the fish being found in 65% of Minnesota's lakes. They spawn from late 
May throughout summer and prefer warmer temperatures between 67 to 80 degrees fahrenheit. They have 
small mouths and typically feed on aquatic insects and other small invertebrates with the large individuals 
swimming freely in open water and feeding on drifting zooplankton. A lake containing only bluegill 
sunfish is an unbalanced ecosystem caused by predatory fish that died during a cold winter, have been 



overfished, or simply never existed. This typically results in an overpopulation, where a large abundance 
of bluegill are stunted in growth as they compete for a limited food supply. Once bluegills are the 
dominating species in a water system, they will consume other fish species’ newly hatched fry only 
further preventing other species from successfully establishing a population. One way to correct 
overpopulation is to remove a large number of the smallest bluegills and introduce predatory fish such as 
largemouth bass.  

Fathead minnows are an additional important bioindicator in Minnesota freshwater ecosystems as 
they’re able to tolerate very poor water quality: Low dissolved oxygen, high temperatures, and swings in 
pH. Fatheads reach sexual maturity in 4-5 months which makes it possible to monitor multi-generational 
effects of pollution. The sole presence of fathead minnows in a pond typically indicates an unbalanced 
ecosystem as these short-lived fish are generally stocked to form a base food chain before larger gamefish 
like catfish or largemouth bass are introduced. If a pond has previously experienced a large die-off due to 
a freeze or chemical treatment, fatheads are often the first fish reintroduced as they spawn prolifically and 
are highly resilient. While they are great for eating mosquito larvae and organic sediment, they can not 
manage overpopulation of other insect and vegetation populations. Without the presence of predatory 
species, they will overpopulate and stunt in size. This survey, conducted in the summer of 2026, looks at 
fish species present in Sunfish Lake and the Unnamed Pond in Sunfish Lake Park. This was done through 
fishing and seine techniques to further identify water quality and species development in comparison to 
the 2018 survey in Sunfish Lake. Based on the findings of the 2026 survey, the results section will outline 
recommendations for future research and initiatives. 
 
3.0 2018 Survey Methods and Results 

 A previous fish survey was conducted on July 9th 2018 by Sam O’Neill and Tony Manzara. A 
rowboat was launched from the Beaubien property on the West shore of Sunfish Lake marked with “1” as 
seen in Figure 1 below. The eight locations displayed on the Figure 1 map were fished using basic spinner 
rods fitted with hooks and bobbers. Each site was fished for fifteen minutes with nightcrawlers used as 
bait. The water depth of each location was measured with sonar and the surface water temperature for all 
sites was recorded as 28°C. All fish were caught near the shore in water no deeper than 10 feet and were 
measured against a foam background that had a parallel line drawn every inch to determine their length 
(see Figure 2). All fish were identified as bluegill sunfish (Lepomis macrochoris) via iNaturalist.org. A 
total of twelve fish were caught during this survey with a max size of 7.5”, a minimum size of 5.0”, and a 
mean size of 6.2”. At the time of this survey, visitors had informed them that carp or koi had been 
captured near the northwest edge of Sunfish Lake in the shallow water. However, that area was not fished 
at this time. Future plans from the conclusion of this survey included the possibility of fishing other areas 
of the lake with different forms of bait and the possibility of tagging individual fish to analyze species 
abundance. See bottom of document for table detailing the findings of each individual fish caught 
including size and location.   



 
Figure 1 (left). Locations fished during the 2018 Sunfish Lake Survey conducted July 9th by Sam O’Neill 
and Tony Manzara. Figure 2 (right). The board used to measure the length of all fish caught, each line 
indicates one inch. 
 
4.0 Methods and Materials  

A total of nine fish surveys were completed within Sunfish Lake Park throughout the summer 
with six occurring in Sunfish Lake and three taking place in Unnamed Pond. Refer to Figure 4 below to 
see all of the fishing locations within Sunfish Lake and Figure 5 for all seining locations within Unnamed 
Pond.   

4.1 Fishing Methods 

Fishing was conducted on a rotating schedule once every month for three consecutive months at 
Sunfish Lake. The first survey was conducted on June 3rd, followed by the second survey on July 2nd and 
the last survey completed on July 28, 2026. A canoe was launched from site H at the beginning of each 
survey and each spot was fished with one spinner reel per person for a total of two reels being used in 
tandem. The original methodology included three different forms of bait including corn, nightcrawlers, 
and a marabou jig lure. Ten minutes were allotted for each of the three bait types at every location, 
totaling 30 minutes per site. During the first survey (June 3), corn was used for sites A, B, and C but when 
only one sunfish was caught at sites A and B, and none were recorded at site C, the decision was made to 
omit corn from future spots. In addition, the marabou jig lure was used at sites A and B during the first 
survey but, when no fish were caught, the jig was removed from future surveys. On a separate unspecified 
occasion, hair lures were used in the lake at multiple locations to survey for the presence of carp but the 
technique was abandoned when no carp were visualized or caught. Due to the lack of success from both 



the corn and jig lures, the decision was made to only use nightcrawlers at each location and adjust the 
time from ten minutes for each bait type to fifteen minutes for the nightcrawlers as the sole method. Water 
depth was not taken at any locations and temperature was omitted for the surveys conducted on June 3rd 
and July 28th. However, temperature was recorded at every site during the July 2nd survey with an 
Automatic Temperature Compensation probe (ATC; Oakton WD-35613-13). Following the adjustment of 
methodology, in each location where only nightcrawlers were used, a fifteen minute phone time was set as 
the duration for which the survey would be conducted. Each spinner reel was equipped with barbed hooks 
and a snap-on round bobber. When a fish was caught with the reel, it would be removed from the hook 
and put into a bucket of water resting in the canoe. The timer was not stopped or paused during the 
entirety of the fifteen minutes even if additional bait needed to be added to the hook due to a fish eating it 
or it falling off. When the timer signaled the end of fifteen minutes, the reels were removed from the 
water and placed in the boat. Each fish caught and placed in the buckets during the fifteen minutes were 
then measured against a meter stick, as seen in Figure 3, and a picture was taken from above for future 
measurement and identification purposes. Multiple locations off the shore of Unnamed Pond were fished 
with both nightcrawlers and corn on a rod with barbed hooks and bobbers with no fish being caught. 
Therefore, Unnamed Pond was excluded from future fishing surveys and used for seine surveys only. 
 

 
Figure 3. Measurement and identification process for all specimens caught during the fishing and seining 
surveys in Sunfish Lake and Unnamed Pond .  



 
Figure 4. Map of Sunfish Lake showing fishing locations A-H.  

4.2 Seining Methods 

Seining was conducted on a rotating schedule once every month for three consecutive months. 
The first seine survey for the pond was conducted on June 4th, followed by the second survey on July 1st 
and the last survey completed on July 30, 2026. The first seine survey for the lake was conducted on June 
2nd, followed by the second survey on June 29th, and the last survey completed on July 27, 2026. Each 
seine location was accessed through entry from the shoreline at the designated point by wearing chest 
waders and wading into the lake until about 4ft depth. Each location was surveyed using a 4’ x 8’ Frabill 
Minnow Seine with each side secured to a 4’ 7” PVC pipe that had holes drilled into the ends to secure 
the string ties at each corner of the net. Two passes of the seine were done at each location of both 
Unnamed Pond and Sunfish Lake by wading through the water and letting the bottom of the net (the side 
with the weights) scrape the bottom substrate. Any fish caught in the net were deposited into a bucket 
filled with water and individually measured against a meter stick, as seen in Figure 3, and photographed 
for the purpose of measurement and identification at a later time. Each fish was immediately released 
after their measurement and picture were collected. Each pass was unmeasured and may have varied in 
length and path taken between each spot. During the first seine in the Unnamed pond on June 4th, spots G 
and H were not surveyed and only spot F, as seen in Figure 5, were seined. During this first survey, the 
temperature was also not recorded at any of the spots but was recorded at the subsequent surveys. 
Throughout all pond seine surveys, the amount of dead fish caught at each location was recorded. See 
bottom of document for complete catch-count data and Figure 6 for all materials used in both the seine 
and fishing surveys. 
 



 
Figure 5. Map of Sunfish Lake Park showing all seine locations in Sunfish Lake and Unnamed Pond. 
 

Spinning rods (2) Canoe anchor ACE Meter Stick 

Snap-on round bobbers  Fishing gloves 4’ x 8’ Frabill Minnow Seine 

Barbed hooks Resident annual angling license (2) 4’ 7” PVC pipes (2) 

Aluminum canoe Bait (sweet corn, nightcrawlers, 
marabou jig) 

Fish of Minnesota Field Guide 
2nd Edition by Dave Bosanko 

Life jackets (2) Pliers Chest Waders (2) 

Canoe paddles (2) 5 gallon buckets (2) Iphone for pictures 
 

Figure 6. List of materials used for fishing and seining surveys in Sunfish Lake and Unnamed Pond. 
 
5.0 Results  
 All results from each of the three surveys (lake seine, pond seine, and lake fishing) were run 
through RStudio for an array of data analysis tests as well as the creation of the figures shown below. See 
the Appendix for all R-codes. Typical tests include, but are not limited to, One‑Way ANOVA, Tukey’s 
HSD, Chi‑Square tests, and Poisson / Negative Binomial GLM for counts. Not all tests were used for each 
survey depending on the data that was collected. One-Way ANOVA tests compare one categorical 
independent variable with three or more levels against a continuous dependent variable. It evaluates the 
null hypothesis that all group population means are equal while evaluating the alternative hypothesis that 
at least one group mean is different from the others. This test does not tell you which specific groups 
differ from one another, only that a difference exists somewhere. If a significance is found, Tukey’s HSD 
performs pairwise comparisons between every possible combination of group means and identifies the 
exact pairs whose mean differences are statistically significant. A Chi‑Square test looks at whether 



categorical data matches expected frequencies or if two categorical variables are related. A Chi-Square 
Test of Independence tests whether an association or relationship exists between two categorical variables 
(such as fish site and length), while a Chi-Square Goodness-of-Fit Test finds if a single categorical 
variable matches an expected population distribution or set of proportions. A Poisson or Negative 
Binomial Generalized Linear Model (GLM) tests whether changes in your independent variables lead to a 
statistically significant increase or decrease in the count rate of your dependent variable. Certain 
follow-up tests were done when the data called for it (Shapiro–Wilk normality test, Kruskal–Wallis test, 
etc.)

 
Figure 7. (Top left), Box plot of fish length by sampling site. Figure 8. (Top right), Line graph of fish 
length across sampling dates. Figure 9. (Bottom left), Line graph of catch counts by site and sampling 
late. All figures above depict data from the 2026 Sunfish Lake seine survey. 

5.1 Sunfish Lake Seine Results  

 A One-Way ANOVA test looks to answer the question: Does mean fish length differ among sites 
A–E? A p-value smaller than 0.05 would indicate that length differs among sites. The overall p-value for 
the data including both species, bluegill and goldfish, was 0.596 which means there is no statistically 
significant evidence that mean fish length differs among the sites. This does not mean that all sites have 
exactly identical fish lengths. It means the observed differences among site means were small compared 
to the sample size and within-site variation so the data does not provide sufficient evidence to reject the 
null hypothesis .  
 



For the bluegill data alone, the ANOVA p-value of 0.0625 is not conventionally significant, but lies close 
to the threshold. This means that bluegill length did not differ significantly among sites however, there 
could be a possible site-related pattern which requires further investigation. After running a Tukey HSD, 
every adjusted p-value was found to be greater than 0.05, therefore no bluegill site pair was statistically 
different. The largest apparent contrast was between sites E and A, where Bluegill at E averaged 1.15 cm 
shorter which indicates that the distribution of Bluegill lengths differed among the five lake sites; 
however, with a p-value of 0.087, this difference was not significant. For the goldfish data alone, the 
p-value of 0.953 indicates extremely little evidence that mean Goldfish length differed among the 
sampled sites. The data did not detect site differences in Goldfish length; this should not be interpreted as 
proof that no differences exist. A Tukey HSD was not needed as no significance from the ANOVA test 
was found. A Chi-Square Goodness-of-fit test asks the question: Do species occur in equal proportions 
overall? With a p-value of 9.898e-10 (this is approximately 0.0000000009900), the goodness-of-fit null 
hypothesis is rejected. This suggests that catch counts were not equally distributed among sites. 
Chi‑Square independence asks: Is species composition independent of site? With a p-value of 0.0105, the 
null hypothesis that species and site are independent is rejected. Some sites had more Bluegill and/or 
fewer Goldfish than would be expected if species identity were unrelated to site. A Poisson/Negative 
Binomial GLM for counts found that the only statistically significant predictor is site D as it has a 
significantly lower total catch with a 66% lower expected catch than the reference site. Temperature did 
not have a significant effect on catch. However, the model showed overdispersion (2.49), so a negative 
binomial GLM would be more appropriate for final inference. The Negative binomial GLM model says 
that catch tends to be lower at site D relative to the reference site, but the evidence is not quite strong 
enough to call it significant with a p-value of 0.0607. Results indicated no significant effect of 
temperature on catch-count per site. Overall, no significant trends were discovered in relation to 
temperature, site distribution, or length. See Figures 7-9 above for visual data patterns.   

 



Figure 10. (Top left), Box plot of fish length by sampling site. Figure 11. (Top right), Line graph of fish 
length across sampling dates. Figure 12. (Bottom left), Line graph of catch counts by site and sampling 
late. All figures above depict data from the 2026 Unnamed Pond seine survey. 

5.2 Unnamed Pond Seine Results   

 Due to only one fish species being found at this site, species-composition Chi-square tests are not 
informative and were omitted from data analysis. Because dates are repeated sampling occasions, a 
two-way ANOVA model provides more depth, but a one-way ANOVA is sufficient for a simple 
comparison of mean fish length among all three sites. The One-way ANOVA p-value of 0.584 fails to 
reject the null hypothesis and shows no statistically detectable difference in mean fish length among sites 
F, G, and H. Very little of the variation in fish length was associated with site. Most variation occurred 
among individual fish within sites. The site was responsible for approximately 0.46% of the observed 
variation in fish length. The Tukey HSD follow-up found no significant differences between Sites G and 
F, H and F, or H and G as all adjusted p-values are greater than 0.05, and every confidence interval 
crosses zero. This result does not prove the three sites have identical fish lengths. It means this survey did 
not detect a site difference in mean length. A follow-up Shapiro–Wilk test indicated that ANOVA 
residuals departed from normality (W=0.892, p<0.001). Therefore, a Kruskal–Wallis test was performed 
and likewise found no evidence of differences in fish-length distributions among Sites F, G, and H 
(p=0.840). A Preferred length model would be more appropriate than a one-way ANOVA if all sites were 
sampled on all three dates. As we only sampled all sites on two out of three dates, this model was not 
utilized. Poisson GLM for fish counts is used if net area, effort, number of hauls, and sampling duration 
were identical for every site/date combination. Due to site F being the only area surveyed during the first 
sampling period, this test was omitted. Overall, no significant trends were discovered in relation to 
temperature, site distribution, or length. See Figures 10-12 above for visual data patterns.  

 



Figure 13. (Top left), Box plot of fish length by sampling site. Figure 14. (Top right), Line graph of fish 
length across sampling dates. Figure 15. (Bottom left), Line graph of catch counts by site and sampling 
late. All figures above depict data from the 2026 Sunfish Lake fishing survey. 

5.3 Sunfish Lake Fishing Results 

 A One-way ANOVA test found a significant relationship between site and date with a p-value of 
0.031. This indicates that the relationship between site and fish length changed across sampling dates. 
There was no evidence of an overall site or date effect when averaged. Therefore, site-specific and 
date-specific comparisons were further examined with an additive two-factor ANOVA to characterize the 
interaction. This additive two-factor model was not significant and found no evidence that mean fish 
length differs by site or date once the model assumes that site effects are the same on every date. 
Differences in mean fish length among sites were not consistent between sampling dates meaning that 
relative fish lengths observed at a given site changed across dates, rather than showing a stable spatial 
pattern through time. When averaged across sampling dates, there was no overall effect of site on fish 
length (p = 0.951), and when averaged across sites, there was no overall effect of date (p = 0.532). 
Because the original One-way ANOVA was significant, these findings should be interpreted cautiously. A 
follow-up Tukey’s HSD confirmed All adjusted p-values in the Tukey table are much greater than 0.05, so 
it found no statistically significant pairwise differences among model-adjusted mean fish lengths at the 
seven sites. Diagnostic tests indicated that residual variances were similar across sites (Levene’s test: p = 
0.500). However, residuals departed from normality (Shapiro–Wilk: p < 0.001). This is evidence against 
the standard ANOVA normal-residual but should be interpreted cautiously and considered alongside 
raw-data visualizations. Overall, no significant trends were largely discovered in relation to temperature, 
site distribution, or length but results should be interpreted carefully. See Figures 13-15 above for visual 
data patterns. See Appendix A for full mean and catch count data.  
 
6.0 Discussion  

6.1 Limitations of the Study 

 The findings of this study should be interpreted with the restraint of certain limitations. The first 
fishing survey in Sunfish Lake on 06/03/2026 differed in methods from the following two fishing surveys. 
Different forms of bait, such as corn and a jig, were tested during a time-frame of ten minutes for each 
type of bait at sites. Corn was tested at sites A, B, and C while a jig was only tested at sites A and B. Due 
to no bites or fish caught with the corn and jig, those two forms of bait were omitted from the survey and 
timing was adjusted to allow fifteen minutes instead of ten for earthworms as the main form of bait at all 
following sites (D-H). This could have affected the amount of fish caught at the initial testing sites and 
caused an inconsistency in data. The third and final fishing survey did not use a meter stick for 
measurement, as seen in Figure 3. and instead utilized a hunting knife that was measured and compared 
with the photographs at a later date. Therefore, lengths calculated from the third fishing survey may not 
be properly comparable to the first two surveys. Additionally, temperature was not measured at any of the 
sites for the first fishing survey in Sunfish Lake on 06/03/2026 and again for the third fishing survey on 
07/28/2026. Due to this, temperature was not included in the Rstudio data analysis and may have affected 
the significance of analytical relationships. Temperature was not measured at the first or third seine 
survey in Unnamed Pond on 06/04/2026 and 07/30/2026 and could not be used as data for statistical 
analysis purposes. The first seine survey in Unnamed Pond was conducted on 06/04/2026 and only 
included the sampling of site F while sites G and H went unsurveyed. This created unbalanced data and 



may have skewed the results towards a higher population abundance for site F. Finally, each seine pass in 
both Sunfish Lake and Unnamed Pond were unmeasured and may have differed in length and effort.  

6.2 Future Directions and Recommendations 

 While these findings provide baseline insights, future research should explore the introduction of 
predator species and the removal of invasive vegetation such as eurasian milfoil. The findings of the 
current study show that bluegills and goldfish are the only fish species present in Sunfish Lake while only 
fathead minnows were found in Unnamed Pond. Due to the lack of predators, the bluegills and minnows 
have become overpopulated and are stunted in growth. An overabundance of fathead minnows, even if 
they're the only species present in a water system, can be harmful. The overpopulated minnows use up 
large amounts of oxygen that can cause die-offs and further pollute the water, eat important zooplankton 
that control algae growth, exhaust their food supply of insects and organic matter, disrupt sediment that 
destroys aquatic plants, and cause stunted growth and possible starvation. This can be solved through 
introduced ecological factors or mechanical removal such as stocking natural predators like largemouth 
bass or yellow perch to re-establish a functional food web or deploying baited funnel traps and seining 
removal. The Unnamed Pond may not be able to support an introduction of predator species, further 
testing would be required. Mechanical removal is a relatively cheap method but may be temporary 
depending on how quickly the minnows reproduce and restore their original abundance. Overpopulation 
of bluegills lead to many of the same issues including cannibalism of their own eggs and fry due to lack 
of food sources. Bluegill overpopulation can be solved by introducing apex predators (largemouth bass), 
secondary predators (channel catfish or flathead catfish), approved piscicides, complete clearance and 
re-fill of the lake, or the use of baited winged hoop nets to haul out large percentages of the stunted 
population (though this is labor-intensive and rarely fixes a single-species imbalance long-term). Eurasian 
watermilfoil causes harm to fish by depleting oxygen levels, disrupting predator-prey dynamics, raise 
water temperatures, and degrade overall habitat quality. Eurasian milfoil can be eradicated by using 
targeted systemic herbicides, hand removal by divers, or bottom barriers to stop the invasive weeds from 
spreading. A lot of these methods for introduction and removal are time consuming, labor intensive, and 
expensive. Further evaluation is recommended.   
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7.0 Additional Figures  
 

 
Figure 16. Map of Sunfish Lake Park showing all fishing and seine locations in Sunfish Lake and 
Unnamed Pond. 
 

 
Figure 17. Survey results of the 2018 Sunfish Lake fishing survey conducted on July 9th by Sam O’Neill 
and Tony Manzara. 



 
Figure 18. Total Catch-Count results of the 2026 Sunfish Lake seine survey.  
 

 
Figure 19. Total Catch-Count results of the 2026 Sunfish Lake fishing survey. 
 

 
Figure 20. Total Catch-Count results of the 2026 Unnamed Pond seine survey. Note: sites G and H were 
not surveyed on 6-4-2026. 



 
Figure 21. Mean fish length (cm) results per site and date of the Sunfish Lake seine survey. Sites labeled 
N/A yielded no fish and were not considered in calculating mean length. 
 

 
Figure 22. Mean fish length (cm) results per site and date of the Sunfish Lake fishing survey. Sites labeled 
N/A yielded no fish and were not considered in calculating mean length. 
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