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1.0 Abstract  
 This report evaluates the reptile and amphibian diversity within Sunfish Lake Park during the summer of 
2026. Overall species richness was evaluated through visual surveys as well as the use of two Wildlife Acoustics 
Song Meter Mini 2 devices. Three scheduled visual surveys were conducted across Sunfish Lake Park with one 
occurring in the morning, afternoon, and evening on separate occasions. Acoustic surveys with the use of ARU 
devices were conducted at seven different locations during the summer months between June and August. All 
recorded calls initially were run through BirdNet analyzer, then manually validated with the help of RavenLite 
and Ebird. For manual validation the top six calls with the highest confidence level were validated and the 
remaining calls were assumed correct. Results indicated the presence of four amphibian and three reptile species 
with a high abundance of green and gray tree frogs. Understanding the reptile and amphibian presence within the 
park is vital in determining its ecological health. Overall, further research is required to better understand the total 
abundance and if any comprehensive planning is required to form a balanced environmental restoration plan.   
 
2.0 Introduction and Background 
 Minnesota is home to 53 native species of amphibians and reptiles. Included are 14 species of frogs and 
toads, 8 salamanders, 16 snakes, 12 turtles, and 3 lizards. The area of Lake Elmo is found in East-central 
Minnesota and is home to a diverse range of habitats including forests, lakes, prairie, and wetlands which creates 
an ideal overlap for a multitude of species. The most commonly noted frogs in the Lake Elmo area include green 
frogs, gray tree frogs, and the American toad. As for reptiles, painted turtles, snapping turtles, and the Blanding’s 
turtle are the most common turtle species found in the Lake Elmo area, although the Blanding’s turtle is 
threatened and has no recent sightings at Sunfish Lake Park. The most common snake species include the 
common garter, eastern hognose, northern redbelly, and DeKay’s brown snake. Reptiles and amphibians are 
widely recognized as bioindicators due to their physiological traits that make them sensitive to pollution and 
environmental changes. Amphibians have highly permeable skin and lay soft-shelled eggs that lack protective 
shells making them susceptible to agricultural pesticides, acid rain, and chemical runoff. Reptiles are ectotherms 
that rely on their surrounding environment for temperature regulation causing them to be sensitive to shifts in 
local weather patterns. Herptofauna can also be used to track habitat degradation or local pollution as they 
typically have small home ranges which allows locally-concentrated toxins to accumulate in their systems.  
 The amphibian and reptile survey was conducted in Sunfish Lake park through the use of visual and 
mechanical auditory processes with deployed Autonomous Recording Unit (ARU) devices and plywood 
boards/PVC pipe frog traps. Monitoring through ARUs allows for the collection of abundant data as frogs are 
highly vocal organisms but can often be elusive and hard to spot. Although, certain species of frogs, such as the 
wood frog, have a very brief breeding season and may only call for two to seven days out of the year. A human 
surveyor is likely to miss these calls if only visiting a data collection site for a few days a week. ARUs can be left 
in the field for months while recording continuously. These devices also eliminate the influence of human 
disruption and can be placed in remote inaccessible terrains. Plywood sheets and PVC pipes work well as passive 
shelters to attract amphibians and reptiles by providing cool and moist shelters for ground-dwelling species and 
tree frogs, respectively.   
 
 



 
Figure 1. Map of all ARU, plywood, and PVC traps locations for the 2026 reptile & amphibian survey in Sunfish 
Lake Park. 
 
3.0 Methods and Materials  
 All amphibian calls were collected with the use of two Wildlife Acoustic Song Meter Mini 2(AA) 
Acoustic Recorder devices placed in multiple areas around Sunfish Lake Park, see Figure 1. Each ARU was 
secured to a tree with a cable lock at locations throughout the site: Sally Manzara Interpretive Nature Center 
(SMINC), Unnamed Pond, Sunfish Lake, prairies, and a forest edge. Each site utilized one ARU device at a time; 
i.e. while one device recorded at site A, another device recorded calls at site B. At no time were both of the 
devices present at the same location. At the end of each sampling session, the ARU was removed from the tree 
and brought back to the center where all data was collected from the SD card and uploaded to a computer. See 
Figure 3 in results for a detailed table on how long each ARU recorded at each site and the total number of calls 
recorded. The ARU devices were set to begin recording at 3pm and stopped at 3am for each day they were 
deployed at their designated location. All frog calls were analyzed with BirdNET set within the parameters: net 
sensitivity - 1, merge consecutive detections - 1, minimum bandpass frequency (Hz) - 0, minimum confidence - 
0.5, overlap - 0, audio speed modification - 1, maximum bandpass frequency (Hz) - 15000, and species list - all 
species. Following BirdNET analysis, the files were transferred to Raven Lite where six calls from a species with 
the highest confidence level were manually validated through auditory comparison. Following those validations, 
an additional six calls were selected at random from different dates and confidence levels for additional 
confirmation.  

Visual surveys included the use of three plywood boards placed at different locations near the North West 
shoreline of Sunfish Lake all ranging in size but approximately 24x40 inches, and nine PVC tubes, each two feet 



in length, secured to tree trunks with fishing line and capped on one end. All plywood boards were placed in 
grassy areas and carefully lifted during each survey. Each PVC trap was situated vertically and checked by 
looking inside with a flashlight so as to not disturb any contents within. All plywood and PVC traps were checked 
sporadically between June and August with no set schedule. One visual morning survey was conducted on June 
9th at sunrise, one night survey on July 9th at sunset, and multiple daytime surveys when outside for other survey 
purposes. The morning, night and daytime surveys included the upturn of large rocks and fallen trees. All visual 
data collected included any individuals found under the plywood boards, seen in the water from the canoe, found 
while walking on the designated hiking paths, and found on the edge of Sunfish Lake or Unnamed Pond. All 
green frogs visually identified in the water near the shoreline of both Sunfish Lake and Unnamed Pond were not 
recorded due to their immense abundance in those areas and proximity to the ARU devices. All visual reptile and 
amphibian species were identified with iNaturalist. 
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Figure 2. List of Materials used for reptile and amphibian survey in Sunfish Lake Park. 
 
4.0 Results 
 Across all sampling sites, a total number of 16,300 frog calls were recorded with 15,759 of those 
belonging to green frogs and 541 belonging to gray tree frogs, as displayed in Figure 2. Out of the 15,759 green 
frog calls recorded, 141 were misidentified as American bullfrog calls by BirdNet with a 0.95 confidence level 
and were manually corrected as green frogs. Site B had the highest number of green frog calls (5499) while sites 
A and G recorded a total number of 0 calls from all species.  

Gray tree frog calls were recorded at sites B, D, and E, absent from site C, and visually confirmed at site 
B. While Cope’s gray tree frogs are also found in Minnesota and look identical in physical appearance to gray tree 
frogs, we can assume it was a gray tree frog as no Cope’s gray tree frog calls were recorded on the ARU devices. 
There were no visual confirmations of American bullfrogs or any species of snakes besides a singular garter snake 
found underneath plywood site I. The plywood boards offered no other visual confirmation besides the garter 
snake. The morning survey completed on June 9th at sunrise yielded no results while the night survey on July 9th 
at sunset found 3 green frogs (one deceased), 1 american toad, and 1 leopard frog. No leopard frog calls were 
recorded with the ARU devices. No reptiles or amphibians were present at any of the PVC traps. See Figure 4 for 
visual representation of all amphibians and reptiles visually surveyed along with Figure 5 for a comprehensive list 
of all visual confirmations.   
 



 
Figure 3. Table of dates ARU’s collected data, map location, survey area, and total number of frog calls collected. 
Note: site D has a gap in data collection - It is believed that the batteries died in the device on 6/16 and were not 
restored until 6/22 when data resumed.  
 

 
Figure 4. Line graph depicting total number of green frog calls recorded by ARU over site and date. Note: Calls 
recorded do not equal the number of individuals present.  
 



 
Figure 5. Line graph depicting total number of gray tree frog calls recorded by ARU over site and date. Note: 
Sites A, C, F, and G had zero frog calls and were therefore omitted from appearing in the figure. Calls recorded do 
not equal the number of individuals present.  
 

 
Figure 6. Bar graph depicting reptile and amphibian species abundance captured during visual surveying.  
 



 
Figure 7. Table of total reptile and amphibian counts collected during visual surveying between June 8th, 2026 
and August 10th, 2026.  
 
5.0 Discussion  
 The findings of this study should be interpreted with the restraint of certain limitations. While plywood 
traps are a useful tool for surveys, they rely on the reptiles and amphibians to choose to hide under them and may 
not be a fully effective way of identifying species in a designated area. A set schedule was not followed for 
checking the plywood boards and PVC traps and certain individuals may have been missed or unaccounted for 
during those periods. Additionally, each ARU was deployed for different lengths of time in different locations and 
may have caused a skew in data analysis as longer recordings gather more information. Each call recorded with an 
ARU does not define how many individuals are present in an area; abundance counts require additional analysis 
with the use of a standard call intensity index. An overabundance of green frogs typically represents an imbalance 
in the local ecosystem such as high food availability, favorable weather, or algae blooms. Introducing predatory or 
larger species of fish such as largemouth bass or carp can be beneficial in naturally keeping the population from 
outgrowing its carrying capacity. Overall, further research and comprehensive planning is required to determine 
the amount of individuals present, the overall carrying capacity for this region, and to form a balanced 
environmental restoration plan.  
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Appendix 

install.packages("tidyverse") 
library(tidyverse) 
calls <- read_csv("frog_data - Sheet1.csv") 
calls <- calls %>% 
  rename( 
    site = Site, 
    date = Date, 
    total_calls = `calls` 
  ) %>% 
  mutate( 
    date = as.Date(date, format = "%m/%d/%Y"), 
    site = factor(site, levels = LETTERS[1:7]), 
    total_calls = as.numeric(total_calls) 
  ) 
 
library(tidyverse) 
 
#Figure 4 - Total Count (Green) 
ggplot(calls, aes( 
  x = date, 
  y = total_calls, 
  color = site, 
  group = site 
)) + 
  geom_line(linewidth = 1) + 
  geom_point(size = 2) + 
  scale_color_manual( 
    values = c( 
      "A" = "#Ff8DA1",   
      "B" = "#EC9006",   
      "C" = "#E0115F",   
      "D" = "#FFDB58",   
      "E" = "#FF2400",   
      "F" = "#6BAED6",   
      "G" = "#B100CD"    
    ), 
    name = "Site" 
  ) + 
  scale_x_date(date_labels = "%m/%d", date_breaks = "2 days") + 
  labs( 
    title = "Total Number of Green Frog Calls Over Time by Site", 
    x = "Date", 
    y = "Total Number of Calls"       
 
  ) + 



  theme_minimal() + 
  theme_classic(base_size = 10, base_family = "DejaVu Serif") + 
  theme( 
    plot.title = element_text( 
      face = "bold", 
      size = 12, 
      hjust = 0.5 
    ), 
    axis.title = element_text( 
      face = "bold", 
      size = 10 
    ), 
    legend.title = element_text( 
      face = "bold", 
      size = 10 
    ), 
    axis.text.x = element_text( 
      angle = 45, 
      hjust = 1 
    ), 
    legend.position = "right" 
  ) 
 
#Figure 5 - Total Count (Gray) 
calls <- read_csv("frog_data - Sheet2.csv") 
calls <- calls %>% 
  rename( 
    site = Site, 
    date = Date, 
    total_calls = `calls` 
  ) %>% 
  mutate( 
    date = as.Date(date, format = "%m/%d/%Y"), 
    total_calls = as.numeric(total_calls), 
    site = factor(site, levels = c("B", "D", "E")) 
  ) 
site_colors <- c( 
  "B" = "#Ff8da1",  # replace with your chosen color for Site B 
  "D" = "#ec9006",  # replace with your chosen color for Site D 
  "E" = "#e0115f"   # replace with your chosen color for Site E 
) 
ggplot( 
  calls, 
  aes( 
    x = date, 
    y = total_calls, 
    color = site, 



    group = site 
  ) 
) + 
  geom_line(linewidth = 1) + 
  geom_point(size = 2.5) + 
  scale_color_manual( 
    values = site_colors, 
    name = "Site", 
    breaks = c("B", "D", "E") 
  ) + 
  scale_x_date( 
    date_labels = "%m/%d", 
    date_breaks = "2 days" 
  ) + 
  labs( 
    title = "Total Number of Gray Tree Frog Calls Over Time by Site", 
    x = "Date", 
    y = "Total Number of Calls" 
  ) + 
  theme_classic(base_family = "DejaVu Serif") + 
  theme( 
    plot.title = element_text( 
      face = "bold", 
      size = 10, 
      hjust = 0.5 
    ), 
    axis.title = element_text( 
      face = "bold", 
      size = 10 
    ), 
    axis.text = element_text(size = 8), 
    legend.title = element_text( 
      face = "bold", 
      size = 8 
    ), 
    legend.text = element_text(size = 9), 
    axis.text.x = element_text( 
      angle = 45, 
      hjust = 1 
    ), 
    legend.position = "right" 
  ) 
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