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INTRODUCTION
In 2018, the City of Wildwood performed a limited estimation of the density of deer within the
City. This study found that there was a 95% chance that the number of deer per square mile in
the City was between 59 and 112. According to a report revised in 2005 by the West St. Louis
County Deer Task Force, ideally there would only be 15-20 deer per square mile in the area1.
Thus, even the low end of the estimate was well above the healthy range of deer for the
region. Overpopulation of deer is a concern. The Deer Task Force pointed out that higher deer
population can have a negative impact on communities by increasing vehicle crashes involving
deer, increasing landscape damage, and decreasing the quality of habitat for other species.
Since the last sample, a property owner in the Northeast Region (see Figure 1 in the Appendix)
began hunting deer on his property by permit from the Department of Conservation. The
property owner was issued a permit to only harvest up to 10 deer each year in 2019 and 2020.
To determine if the size of the deer population has changed in the past two years, and to get a
better picture of the population in other areas of the City, a second, more thorough, sampling
was conducted.

DISTANCE SAMPLING
To try to accurately gauge the number of deer, a line transect method of distance sampling
was utilized. In this method of sampling, all deer seen from the line transects are counted as
an observer drives down the line. Distance sampling formulas take into account that observers
may miss some animals, particularly far away from the line transects. Thus, this sampling
method is a cost-effective method of estimating the density of deer for Wildwood2.
There are four assumptions that come with distance sampling: 1) Surveys need to be
conducted from randomly placed points or transects within the study area; 2) All objects near
the transects are detected with certainty; 3) Objects are detected at their initial location (not at
a location where they ran away from observers); and 4) The measurements are accurate.

STUDY AREA
Surveying was completed in six different geographic areas within the City of Wildwood (see
Figure 1 in the Appendix). The areas covered a total of 30.48 mi2. Northeast 1 (5.53 mi2) and
Northeast 2 (5.43 mi2) were both east of Highway 109 and north of Highway 100. Northeast 1
was the same region that was used in 2018. Southeast 1 (4.00 mi2) and Southeast 2 (5.31 mi2)
were both east of Highway 109 and south of Highway 100. Finally, West 1 (5.81 mi2) and West
2 (4.4 mi2) were both west of Highway 109 and the area surrounding Highway 100. Figure 2 in
the Appendix shows the routes driven within the study areas. These routes were broken down
to transects, on which data was collected as described in the methods section.

METHODS
Each location was surveyed three times in November-December 2020. A sample document
that was used by the officers to track the location of the deer is shown as Figure 3 in the
Appendix. Surveys were consistently conducted between 11:00 PM and 2:00 AM during
November and December. Temperatures during the survey ranged from 25-62 degrees
Fahrenheit, with an average temperature of around 40 degrees Fahrenheit. Additionally, there
was no precipitation during any of the surveys.
1
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Surveys were conducted with two officers using hand-held spotlights while traveling several
different transects. The officers drove at approximately 5 mph and stopped the vehicle to
measure the number of deer and the perpendicular distance to the deer whenever there were
any found.
After surveys were completed, the program DISTANCE 7.3 was used to estimate the density of
deer in the sample area. A model was created to examine cluster size as a function of the
distance from the line transect. If this model was not significant at alpha-level .15, then the
mean group size would be used to estimate density. Finally, both hazard-rate key function and
half-normal models were created to find the best fit model.
An additional density was measured for the specific region (Northeast 1) that was previously
sampled, to see if hunting deer in that region dropped the population. Due to the limited
quantity allowed by the permits, only 7 deer were harvested in 2019 and 6 deer in 2020. It
would not be anticipated that these small numbers would impact the population count.

RESULTS
Over the course of the sample days, 1489 deer were observed within 688 clusters in the study
area. This study period, there were multiple times that 0 deer were seen on transects.
However, in the region previously sampled, there were still deer on each transect during every
sample period. Maps showing where deer were seen can be found in the appendix (Figure 9
and 10). The areas that appeared to have the largest sized clusters were mostly in the west
and southeast regions. However, when looking at the density of observed deer, it is clear that
the Northeast 1 and Southeast 2 regions were the areas with the most deer observed.
Clusters ranged in size from 0-22 deer, with an average cluster size of 2.1 deer. The expected
cluster size was around 2.0 deer. The regression found the expected cluster size to be slightly
smaller due to the slightly lower likelihood of detecting smaller groups of deer.
Officers detected deer slightly closer to transects more often than they detected deer very far
away, which is expected. The distance clusters were seen from transects ranging from 0 yards
to 315 yards, with an average of 52.1 yards. Charts displaying the distribution of detection
probability vs. perpendicular distance can be seen in the Appendix.
The deer were mostly unable to be identified as fawns, yearling or adults, and were further
unable to be identified as males or females in most instances. Thus, testing on the groups was
not done, and population growth estimates were not created.
The density estimates were created using a post-stratification based on the date of the
observation. Then, the numbers were pooled to get an average 71.5 deer/mi2. However, this
number is an estimate and could be higher or lower to a degree. There is 95% confidence that
there is between 58 deer and 87 deer per mi2 in the sample area of Wildwood. This means that
there is a 5% chance that there are fewer than 58 deer or more than 87 deer per square mile in
the whole study area.
To get a better understanding of the areas that have the highest density of deer in the study
area, additional models were run for each region. The density estimates can be found in Figure
18 in the appendix. The density in the Southeast1 region was the lowest estimate, however the
confidence intervals were large for each region. The density in the region that was previously
sampled, Northeast 1, was found to be slightly higher this time than at the time of the previous
report. The best estimate of the density in Northeast 1 was 94.5 deer per mi2, with the 95%
confidence interval ranging from 61 to 141 deer. In 2018, the best estimate was 81.6 deer per
mi2 with a confidence interval of 59 to 112 deer.
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CONCLUSION
Regardless of whether the true number of deer per square mile is closer to the low end of the
confidence interval or the higher end, there is a seemingly high population of deer in this
sample region of Wildwood. As mentioned in the introduction, the West St. Louis County Deer
Task Force recommended 15-20 deer per square mile, which is well below 58 deer per square
mile estimate range on the low end of the 95% confidence interval.
Having an estimated deer population ranging from three to nearly four times the recommended
population per square mile, residents and motorists living in or traveling through this sample
region are far likelier to experience the negative impacts which may occur from overpopulation. The most significant negative impact of a high deer population would be that of
motor vehicle vs. deer crashes. These incidents cause a significant amount of damage to
property and put motorists at a greater risk of injury. If the deer population is managed to
lower the population to the recommended range per square mile, lower rates of occurrences as
well as lowered associated risk should result in terms of motor vehicle vs. deer crashes.
As the current sampling effort included regions surrounding Highway 100 and more areas
surrounding Highway 109, the high number of deer seen in the sample is concerning due to
the heavier traffic volume of these highways. Regular sampling of the deer population in these
areas could help determine if population control efforts have an impact on the instances of
motor vehicle vs. deer crashes.
Additionally, if consideration is given to implementing deer population control methods within
the City of Wildwood, it may be worthwhile to continue re-evaluating the deer population
annually. Specifically, using the same regions and transects as the current study defined, so
that future surveys could be compared to past results. This would allow the City to have a
better picture of whether deer population control methods are effectively reducing the
population, or if other methods should be taken into consideration.
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APPENDIX
FIGURE 1: SURVEY AREA

FIGURE 2 NORTHEAST 1
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FIGURE 3 NORTHEAST 2

FIGURE 4 SOUTHEAST 1
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FIGURE 5 SOUTHEAST 2

FIGURE 6 WEST 1
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FIGURE 7 WEST 2

FIGURE 8: SAMPLE OF DATA COLLECTION SHEET
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FIGURE 9: DEER SURVEY RESULTS
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FIGURE 10: DEER SURVEY RESULTS, CLUSTER MAP
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FIGURE 12: POOLED DENSITY AND ABUNDANCE ESTIMATES

FIGURE 13: POOLED DENSITY AND ABUNDANCE ESTIMATES
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FIGURE 14: GLOSSARY OF TERMS
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FIGURE 15: DETECTION PROBABILITY VS. PERPENDICULAR DISTANCE (YARDS) FIRST

FIGURE 16: DETECTION PROBABILITY VS. PERPENDICULAR DISTANCE (YARDS) SECOND
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FIGURE 17: DETECTION PROBABILITY VS. PERPENDICULAR DISTANCE (YARDS) THIRD

FIGURE 18: DENSITY ESTIMATES FOR EACH SAMPLE REGION
Region

D

D LCL

D UCL

All regions

71.5

58.4

87.4

NE1

94.5

60.7

147.2

NE2

64.2

48.8

84.5

SE1

40.3

20.0

81.7

SE2

77.4

44.7

133.9

W1

81.8

66.3

100.9

W2

57.4

42.6

77.5
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