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Abstract 

 From May-August 2021, a species diversity survey was conducted in Sunfish 

Lake Park and a portion of the surrounding privately owned land. During this survey, 

track plates and camera traps were used in order to collect evidence of mammals to 

be used in public education through exhibit viewing and curriculum. Thirteen species 

were observed in the Sunfish Lake Park area and the habitat in which they were 

observed was categorized and documented. The ratios of species relating to habitats 

was then documented and ensuing species richness and evenness in the park was 

inferred. 

  

Background 

 Sunfish Lake Park is a public natural area composed of 224 acres of restored 

prairie, deciduous forest, wetland and red pine stands in Lake Elmo, Minnesota. It is 

surrounded by developed areas, including agricultural fields and residential areas. It 

encompasses the northern tip of Sunfish Lake, as well as two more small lakes. It is 

rife with suitable habitat for many of central Minnesota’s mammal species. 

 Mammal surveys are often completed to serve as an educational resource as 

well as to determine species’ usage of a particular area. This is important to 

determine if there are species of concern or protected species dependent on the 

area. In some cases, this can play a large role in the amount and type of 
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anthropogenic development or usage that an area is legally permitted to have. It can 

even be impactful in determining whether or not an area should be protected as 

critical habitat. 

 In this case, a survey was completed in order to provide physical evidence of 

mammal species in Sunfish Lake Park, with the intent to be used for public education 

through curriculum and exhibition. 

 

Methods 

Locations were initially scouted without background knowledge, exclusively 

looking for favorable successional and waterside locations and wildlife trails. 

Secondarily, several park frequenters (including Mary Frick and Judith Blackford) 

were consulted in order to determine what species had previously been spotted in 

the park and their sighting locations. With permission, the survey also extended to 

private land owned by the Blackford and Moris families on the Northwest edge of the 

park in order to include any animals that reside there. 

 Three trail cameras and several track plates were distributed at sites 

dependent on three factors: location in relation to water or successional habitat, the 

presence of wildlife trails, and previous sightings as recounted by visitors. Each 

chosen site had either one trail camera, one track plate, or a combination. Trail 

cameras were set as a precursor to track plates in areas with uncertain wildlife 

presence, a combination of camera and track plates were set in areas with certain 

wildlife presence but uncertain species presence, and lone track plates were set in 

areas with certain wildlife and species presence. 

 Track plates were constructed with zip ties and coroplast for water resistance 

and transportability. Pigment for obtaining tracks consisted of an even mixture of 
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carpenter’s chalk and mineral oil, and was either painted onto the plates or (more 

effectively) soaked into felt that was adhered to the plates. Four types of track plates 

were constructed, one open/flat model and three closed models. The closed models 

had differing sizes depending on the targeted species: 12in H x 11in W X 36in L (for 

mustelids and medium/small mammals), 22in H x 24in W x 36in L (for small to 

medium canids or medium sized mammals), and 11in H x 6.5in W x 19.5in L (for 

small mammals/rodents). Flat track plates consisted of a 24x36in coroplast sheet 

with a 5/6in rim of pigment encircling a center of adhered sticky plastic film (ConTact 

paper). Bait was placed in the very center. Enclosed track plates consisted of bait 

placed at the back of the plate, a 6-12in (depending on overall size of the plate) strip 

of adhered sticky film before the bait, and a strip of pigment about 1-2x the length of 

the sticky film strip nearest to the opening of the plate. 

 Bait/lure consisted of three options. The first was traditional food bait (a 

mixture of oats, birdseed, molasses, peanut butter and raisins for omnivores and 

herbivores, and wet cat food/tinned fish for carnivores). After discovery that the 

omnivore bait could also unintentionally attract deer, it was only used in ways that 

inhibited deer consumption (i.e placed in track plates) in order to comply with the 

deer feeding/attractant ban in Washington county. This type was used frequently in 

order to attract more common/less picky species like Raccoon and Opossum, as well 

as rodents. It was initially used for attracting all desired species, but proved 

ineffective at attracting canids and mustelids by itself. After discovering this, scent 

lures were incorporated as a chief way of attracting most species, especially 

carnivores and omnivores. Initially, three types of scent lure were used, including 

Timber, Canine Force and Tree Climber, all manufactured by Caven’s Lures. These 

proved effective for attracting less picky species, both by themselves and with bait, 
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but ineffective for more elusive species. Caven’s Gusto long-call scent lure was then 

incorporated, proving very effective. Both scent lures and bait were often 

accompanied by the third type of lure, visual lures. This consisted of a feather tied to 

a string and dangled above the trail camera in order to stimulate visual interest. 

 Track plates and camera traps were checked 2-3 times per week, with track 

plates being checked more often (at least every other day on weekdays, and 

cameras being left out with more days in between checking). Each plate or camera 

was left out for a maximum of 14 days, or until a species of interest was detected. 

Each time a camera or plate was checked, it was re-baited or lured if there was not 

yet desired evidence procured by it, or taken down if there was. For camera traps, 

the SD card was switched out and it was re-baited or lured, and the initial SD card 

was brought back to SMINC to be viewed. For track plates, they were brought back 

to SMINC and the tracks were preserved through lamination before resetting it in a 

different location. 

  

 

Results 

 Each location was classified by habitat type after it was chosen, based on the 

biome or combination of biomes the setup was located in or near. Eight biomes were 

initially identified as present in the park, including: deciduous forest, deciduous forest 

bordering prairie, prairie, prairie bordering agricultural land, deciduous forest 

bordering agricultural land, deciduous forest bordering wetland and wetland (or 

lakeshore).  Five habitat types were ultimately surveyed, including deciduous forest, 

deciduous forest bordering prairie, deciduous forest bordering agricultural land, 

deciduous forest bordering wetland and wetland. 
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 In these five surveyed habitat types, a total of thirteen mammal species were 

observed. They included Eastern Cottontail Rabbits, Eastern Gray Squirrels, 

American Red Squirrels, Deer Mice, Eastern Moles, Thirteen-lined Ground Squirrels, 

Muskrats, White-tailed Deer, Coyotes, American Mink, Opossums, Raccoons, and 

Fisher. There was extensive overlap between the species observed and the habitat 

types in which they were observed for almost all of the mammals documented. 

 The habitat type with the greatest species richness was deciduous forest 

bordering prairie, with a total of 9 species observed there. Deciduous forest 

bordering wetland was second, tied with wetland alone having a total of 8 species 

observed there. Deciduous forest bordering agricultural land was next, with 7 

species observed there. Lastly was deciduous forest alone, with only 6 species 

observed there.  Data table is shown in Appendix, Page 8. Photos are available in a 

separate file. 

 Despite the species richness being so easily ranked, that does not indicate 

that species evenness was the same. Species richness refers to the relative 

abundance of different species in a community, while species evenness refers to the 

abundance of individuals of each species in a community. Evenness is 1 if every 

species has the same abundance of individuals, and approaches zero the more 

different the observed abundances are from each other.  

 Although species evenness could not be calculated like richness was (due to 

the lack of actual population data), it is easy enough to infer through collected 

observations. Raccoons, Eastern Gray Squirrels and White-tailed Deer had the 

largest amount of observations, with some individuals being differentiable due to 

age, weight and sex (in the case of deer with or without antlers) in addition to 

location, excluding squirrels. Second most frequently observed were Opossums and 
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Deer Mice, not differentiable in the case of mice and only occasionally differentiable 

given the criteria previously listed in the case of Opossums. Both were abundant 

across several locations. Mammals such as Coyote had frequent sightings, but only 

in a select location, and were not individually identifiable. Muskrats and American 

Mink had infrequent sightings, and only in select locations, indicating a lack of 

abundance. Rarest of all was the Fisher, with the least amount of sightings and 

locations, probably due to a lack of abundance accompanied by a large home range. 

 

This diagram visualizes the count of locations at which each species was observed. This can be used to estimate 

species evenness across locations, and, by extension, across habitats. 

 

 

 Using the observations as evidence, I would expect the species evenness of 

Sunfish Lake Park overall to be skewed closer to 0 than 1. This result is not 

uncommon, as it is rare, if not unheard of, for ecological communities in developed 

areas like Lake Elmo to reach a score of 1. The greater the number of observed 

species in a community there is, the more likely that species evenness will approach 
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1, unless the community includes both many rare and very common species. In the 

case of Sunfish Lake Park, both very common and a few rarer species were 

observed, contributing to the skewed evenness score despite a healthy species 

richness. 

 In conclusion, through the lens of a simple species diversity survey, we now 

know that there are many species of mammal that reside in Sunfish Lake Park. 

While there is an abundance of common species, such as Eastern Gray Squirrels, 

Raccoons, Opossums and White-tailed Deer, SLP is also home to uncommon 

species such as American Mink and Fisher. Simple analysis of a count of species 

and where they are found revealed that, while the species richness of SLP is 

moderate, the species evenness is lacking. However, this is to be expected of a park 

within a developed area such as a suburban city, and does not by itself point to an 

unhealthy ecosystem in any of the park’s habitats. 
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Species Latitude Longitude Habitat Type Species ID#

American Mink 45.00496 -92.90757 Wetland 1

Cottontail Rabbit 45.002503 -92.904742 Forest + Prairie 2

Coyote 45 -92.91138 Forest + Agricultur 3

Coyote 45.00537 -92.90665 Forest + Wetland 3

Coyote 45.005693 -92.916493 Forest + Prairie 3

Eastern Mole 45.00955 -92.91453 Forest + Wetland 4

Field Mouse 45 -92.91138 Forest + Agricultur 5

Field Mouse 45.00003 -92.9094 Forest + Prairie 5

Field Mouse 45.0016 -92.91351 Forest + Agricultur 5

Field Mouse 45.002503 -92.904742 Forest + Prairie 5

Field Mouse 45.00537 -92.90665 Forest + Wetland 5

Field Mouse 45.005693 -92.916493 Forest + Prairie 5

Field Mouse 45.00607 -92.90167 Wetland 5

Fisher 45.005693 -92.916493 Forest + Prairie 6

Gray Squirrel 45 -92.91138 Forest + Agricultur 7

Gray Squirrel 45.0016 -92.91351 Forest + Agricultur 7

Gray Squirrel 45.002503 -92.904742 Forest + Prairie 7

Gray Squirrel 45.00251 -92.90738 Forest 7

Gray Squirrel 45.00429 -92.89973 Forest 7

Gray Squirrel 45.00484 -92.90264 Wetland 7

Gray Squirrel 45.00496 -92.90757 Wetland 7

Gray Squirrel 45.00535 -92.91032 Wetland 7

Gray Squirrel 45.00537 -92.90665 Forest + Wetland 7

Gray Squirrel 45.00607 -92.90167 Wetland 7

Gray Squirrel 45.00645 -92.90125 Forest 7

Gray Squirrel 45.00955 -92.91453 Forest + Wetland 7

Muskrat 45.00404 -92.90883 Wetland 8

Muskrat 45.00496 -92.90757 Wetland 8

Opossum 45 -92.91138 Forest + Agricultur 9

Opossum 45.00429 -92.89973 Forest 9

Opossum 45.00537 -92.90665 Forest + Wetland 9

Opossum 45.005693 -92.916493 Forest + Prairie 9

Opossum 45.00645 -92.90125 Forest 9

Opossum 45.00955 -92.91453 Forest + Wetland 9

Raccoon 45 -92.91138 Forest + Agricultur 10

Raccoon 45.00003 -92.9094 Forest + Prairie 10

Raccoon 45.0016 -92.91351 Forest + Agricultur 10

Raccoon 45.002503 -92.904742 Forest + Prairie 10

Raccoon 45.00251 -92.90738 Forest 10

Raccoon 45.00404 -92.90883 Wetland 10

Raccoon 45.00429 -92.89973 Forest 10

Raccoon 45.00484 -92.90264 Wetland 10

Raccoon 45.00496 -92.90757 Wetland 10

Raccoon 45.00535 -92.91032 Wetland 10

Raccoon 45.00537 -92.90665 Forest + Wetland 10

Raccoon 45.00607 -92.90167 Wetland 10

Raccoon 45.00645 -92.90125 Forest 10

Raccoon 45.00955 -92.91453 Forest + Wetland 10

Red Squirrel 45 -92.91138 Forest + Agricultur 11

Red Squirrel 45.00251 -92.90738 Forest 11

Red Squirrel 45.00484 -92.90264 Wetland 11

Red Squirrel 45.00955 -92.91453 Forest + Wetland 11

Thirteen-lined Gro 45.002503 -92.904742 Forest + Prairie 12

Whitetail Deer 45 -92.91138 Forest + Agricultur 13

Whitetail Deer 45.00003 -92.9094 Forest + Prairie 13

Whitetail Deer 45.0016 -92.91351 Forest + Agricultur 13

Whitetail Deer 45.00251 -92.90738 Forest 13

Whitetail Deer 45.00484 -92.90264 Wetland 13

Whitetail Deer 45.00496 -92.90757 Wetland 13

Whitetail Deer 45.00537 -92.90665 Forest + Wetland 13

Whitetail Deer 45.005693 -92.916493 Forest + Prairie 13

Whitetail Deer 45.00607 -92.90167 Wetland 13

Whitetail Deer 45.00645 -92.90125 Forest 13

Whitetail Deer 45.00955 -92.91453 Forest + Wetland 13


